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PREFACE   TO    PART   I. 


I  have  first  of  all,  at  Professor  Ziegler1s  request,  to  saj  something 
with  regard  to  the  German  original  of  the  text-book  now  offered  to 
English  students.  His  first  design  was  to  bring  out  a  new  and  re- 
vised edition  of  Foersters  well-known  manual  o£  Pathological  Anat- 
omy. But  as  the  revision  went  on,  it  became  clear  that  the  present 
state  of  our  knowledge  of  Pathology  could  not  be  fitly  represented 
without  recasting  and  almost  rewriting  the  whole  work.  It  was, 
therefore,  thought  better  that  he  should  undertake  an  entirely  new 
book,  in  which  the  subject  should  throughout  be  treated  from  a 
modern  point  of  view.  The  great  success  of  the  first  edition  in  Ger- 
many would  seeiu  to  show  that  Buch  a  book  was  needed,  and  that  the 
author's  manner  of  treating  the  subject  was  approved  by  teachers  of 
Pathology.  ' 

Professor  Ziegler  explains  that  a  great  part  of  his  text  is  based 
upon  observations  made  or  verified  by  himself.  Where  he  has 
drawn  upon  other  sources  he  has  carefully  cited  the  needful  author- 
ities. "  I  am  not  blind  to  the  fact,"  he  adds,  u  that  my  statements 
and  criticisms  may  bear  too  strongly  the  mark  of  my  own  personal 
views,  and  that  these  views  m:iy  not  be  readily  accepted  by  all  patho- 
logists. But  I  have,  nevertheless,  held  it  wiser  not  to  introduce  much 
matter  of  controversy  into  the  text  of  a  treatise  intended  mainly  for 

i-nts.     Experience  leads  me  to  believe  that  the  learner  gains  a 
readier  and  surer  grasp  of  his  subject  when  it  is  first  presented  to  him 
as  a  uniform   and   coherent   system   of  doctrine,  even   though    the 
teacher's  statement  of  it  should  border  on  the  dogmatic.     Once  this  ' 
grasp  is  gained  it  is  easy  for  the  more  advanced  student  to  master  and 
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to  appreciate  other  theories  and  doctrines.  I  have  given  in  brackets 
full  references  to  the  literature  of  each  subject  discussed,  and  I  have 
added  such  indications  of  its  bearing  as  may  prove  useful  to  those 
who  are  engaged  in  pathological  research." 

The  present  English  version  was  begun  a  year  ago,  on  the  basis  of 
the  first  German  edition.  At  that  time  there  seemed  to  be  no  near 
prospect  of  a  second  German  edition.  In  the  first  I  found  a  consid- 
erable number  of  details  which  needed  amendment  or  amplification  in 
order  to  fit  the  book  for  the  use  of  English  students.  The  author 
very  generously  admitted  my  criticisms,  and  gave  me  full  leave  to 
make  such  changes  as  I  might  think  useful.  The  work  was  well 
advanced,  when  a  new  edition  of  the  first  part  was  called  for  in 
Germany,  and  presently  appeared.  It  embodied  most  of  the  improve- 
ments we  had  agreed  upon,  together  with  valuable  additions.  These 
I  have  now  made  full  use  of,  so  that  this  volume  corresponds  through- 
out to  the  second  German  edition.  The  matter  in  brackets  has  had 
my  special  care,  and  I  have  verified  a  very  large  number  of  the  refer- 
ences. The  original  contains  few  allusions  to  English  or  French 
memoirs  ;  I  have  therefore  made  it  my  duty  to  add  full  notices  of 
such  as  throw  light  on  the  subjects  treated  in  the  text,  choosing  both 
original  contributions  and  papers  serving  as  a  clue  to  previous  work. 
This  feature,  and  the  careful  revision  of  the  main  text,  will,  I  trust, 
help  to  make  the  text-book  useful  to  English  workers  in  Pathology, 
even  though  they  may  be  familiar  with  German. 

The  first  part— on  General  Pathological  Anatomy — is  now  pub- 
lished. It  is  practically  complete  in  itself,  and  on  some  subjects,  such  as 
Malformations,  Inflammation,  Etiology  of  Tumors,  and  Bacteria,  it  gives 
a  fuller  account  of  modern  teachings  and  discoveries  than  has  yet  ap- 
peared in  any  English  manual.  The  second  part — on  Special  Patho- 
logical Anatomy — is  in  course  of  publication  in  Germany.  It  is  hoped 
that  the  English  version  of  this  part  may  be  ready  soon  after  the  Ger- 
man edition  is  completed. 

I  owe  more  than  I  can  well  express  to  the  kindness  of  Professor 
Klein  ;  he  has  read  through  the  proof-sheets  of  this  volume,  and  has 
sent  me  many  very  useful  suggestions  and  criticismB.  Without  his  en- 
couragement, and  that  of  Professor  Greenfield,  I  should  not  have  ven- 
tured to  undertake  the  work.  I  would  also  gratefully  acknowledge 
the  willing  help  I  have  received  from  my  friends  Professor  Cossar 


Ewart,  Dr.  J.  F.  Payne,  and  Dr.  S.  11.  Vines;  and  from  one  whose 
lose  I  shall  never  cease  to  feel — Frank  Maitland  Balfour. 

The  beautiful  drawing  of  tubercle  bacilli,  somewhat  inadequately 
represented  by  Fig.  SO,  was  kindly  sent  me  by  Dr.  Heneage  Gibbes,  of 
King's  College,  London. 

In  the  multitude  of  references  given  I  can  hardly  hope  to  have  es- 
caped all  error.  Any  <m  erections  or  queries  which  may  reach  me  shall 
therefore  have  my  grateful  attention. 


DONALD  MACALISTEIL 


Err.  Johs's  College,  Cambridge,  England, 
December,  1882. 


PREFACE   TO    PART   II 


The  very  rapid  Bale  of  Professor  Ziegler's  text-book  in  Germany  has 
led  to  an  unforeseen  delay  in  the  completion  of  the  Second  Part.  Two 
editions  of  the  sections  already  published  having  been  exhausted,  the 
Professor  has  been  obliged  to  give  to  the  preparation  of  a  third  edition 
of  these  the  time  he  hoped  to  spend  in  completing  the  remaining  sec- 
tions. My  own  pnrpose  was  that  the  second  volume  of  this  English 
version  should  conclude  the  book,  but  in  view  of  the  requests  which 
reach  me  from  every  side  I  have  thought  it  better  to  bring  out  the  first 
eight  sections  as  an  instalment  than  to  put  off  the  publication  of  the 
whole  for  another  year.  The  third  and  concluding  volume  is  already 
in  hand,  and  will  be  of  about  the  same  size  as  the  present.  It  will 
contain  the  sections  on  the  Kidney,  the  Lungs,  and  the  Nervous  Sys. 
tem,  together  with  general  indexes  to  the  whole  work. 

In  the  third  German  edition  the  arrangement  of  the  articles  has 
been  recast,  and  other  changes  of  form  have  been  made  but  in  order 
to  preserve  the  continuity  of  the  English  version  I  shall  follow 
throughout  the  plan  of  the  first  volume*  This  plan  has  been  generally 
approved,  and  it  appears  to  be  the  most  convenient  for  English  stu* 

fate 

My  renewed  acknowledgments  are  due,  and  are  very  heartily  ren- 
dered, to  Professor  Klein  and  Professor  Greenfield,  who  have  read  and 
commented  on  each  sheet  as  it  passed  through  the  press.  Dr.  George 
Thin  has  in  like  manner  done  me  the  kindness  of  reading  the  chapters 
on  the  Skin.     Professor  Ziegler  has  given  me  his  ready  help  on  many 
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points,  and  has  enabled  me  to  utilize  Mb  additions  to  the  text  of  the 
later  sections.  Dr.  Sims  Woodhead  courteously  placed  at  my  disposal 
the  drawing  of  Actinomyces  f roin  which  Fig.  1 74  B  was  engraved. 

In  view  of  the  generous  aid  I  have  thus  received  I  am  encouraged 
to  hope  that  little  in  recent  Pathology  has  been  overlooked  which  is 
likely  to  be  of  value  to  English  students. 


DONALD  MACALISTER 


St.  John's  College,  Cambridoe, 
February  1884. 


PREFACE   TO    PART   II  I. 


When  the  second  volume  of  this  work  appeared  in  1884  I  expressed 

the  hope  that  the  third  and  concluding  volume  would  be  ready  in  the 

following  year.     Owing  in  part  to  my  increased  academical  duties,  and 

in  part  to  the  unexpected  demand  for  new  editions  of  the  volumes 

already  published,  I  have  been  unable  until  now  to  find  time  for  the 

fulfilment  of  my  task.     To  the  many  readers  in  all  parts  of  the  world 

who  have   sent  me   friendly  enquiries   on   the  subject,  I  must  here 

t 
express  my  regret  at  the  unforeseen  delay.     In  some  respects  at  least 

the  work  has  not  suffered  thereby,  for  I  have  been  enabled  to  profit  in 
some  measure  by  the  valuable  improvements  which  Professor  Ziegler 
has  made  in  the  fourth  German  edition,  and  to  bring  up  to  date  the 
references  to  some  of  the  rapidly  advancing  parts  of  the  subject.  The 
indexes  of  authors  and  of  subjects  appended  to  the  volume  have  been 
made  with  much  care,  and  refer  to  the  entire  work. 

It  should  be  stated  that  the  author,  in  order  to  give  completeness 
to  the  text-book  for  German  students,  has  with  the  help  of  his  col- 
leagues Dr.  Haab  and  Dr.  "Wagenhauser  prepared  an  additional  volume 
on  the  pathological  anatomy  of  the  Eye,  Ear,  Bones,  Muscles,  and 
Genital  Organs — on  what  in  fact  is  generally  described  as  surgical 
pathology.  After  consultation  with  several  teachers  of  experience  I 
have  decided  to  adhere  to  the  plan  indicated  in  the  second  volume,  and 
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to  leave  these  additional  sections  alone,  at  least  for  the  present.     They 

are  not  wholly  Professor  Ziegler's,  and  their  subject-matter  is  perhaps 

mare  likely  to  be  studied  profitably  iu  special  text-books. 

To  the  acknowledgments  already  made  I  have  to  add  my  sincere 

thanks  to  Dr.  James  Ross,  who   has   read  for  me  the  pages  on  the 

Nervous  System.     His  general  approval  of  them  gives  me  reason  to 

hope  that  in  this  difficult  part  of  the  work  I  have  not  fallen  into  any 

serious  error. 

DONALD  MACALISTER. 
St.  John's  College,  Cambrldqe, 
October  \m. 
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INTRODUCTION. 


Life  is  known  to  us  only  in  the  concrete.  It  is  indissolubly  bound 
to  a  material  substance.  This  substance,  the  basis  of  all  the  vital  pro- 
cesses, is  fashioned  out  of  cells  and  their  derivatives.  All  living  organ- 
isms are  made  up  of  cells  and  cell-derivatives.  The  cell  by  itself  appears 
originally  as  a  microscopic  mass  of  pale  slimy  finely  granular  matter,  the 
so-called  protoplasm.  It  usually  contains  within  it  a  nucleus,  that  is 
to  say  a  structure  like  a  tiny  vesicle,  whose  form  may  be  round,  oval, 
rod-like,  or  irregular,  and  in  whose  interior  we  cart  make  out  by  proper 
handling,  1,  small  definite  bodies,  the  nucleus  corpuscles,  2,  a  net-like 
framework  of  nucleus  substance,  and  3,  a  clear  fluid,  the  nucleus 
juice.  The  young  cell  is  at  first  naked.  Only  in  its  maturer  stages 
does  it  develop  on  its  surface  an  optically  distinct  membrane  or  other 
structure  according  to  the  special  tissue  of  which  it  forms  a  part. 

The  vital  activity  of  the  cell  is  of  a  threefold  kind.  It  is  directed  in 
part  toward  its  self-preservation,  in  part  toward  its  propagation,  and  in 
part  toward  the  ordering  of  its  outward  relations.  Virchow  distinguishes 
these  severally  as  the  nutritive,  formative,  and  functional  activities. 
Many  of  the  functions  of  the  cell  (including  the  chemical  changes  which 
always  accompany  them)  cannot  be  directly  observed  and  are  only  to  be 
made  out  by  their  effects.  Others  again,  like  motion,  growth,  and  multi- 
lication,  can  be  observed  in  proper  specimens  under  the  microscope. 

Every  cell,  whether  it  be  isolated  or  joined  with  others,  is  influenced 

>y  ihe  nature  of  its  environment.     This  may  work  either  to  further  or  to 

lOtne  or  all  of  the  functions  of  the  cell.     To  a  certain  extent  in- 

leed  the  cell  may  exist   unaffected  by  this  influence  in  virtue  of  its  own 

iherent  pr<  hut  the  range  of  this  independence  is  very  limited* 

external  conditions  deviate  from  the  normal  by  more  than  a  cer- 

tin  small  amount  and  disturbances  of  the  cell-functions  at  once  show 

themselves.     These  disturbances  may  amount  to  the  complete  arrest  of 

signs  of  cell-life,  or  even  to  the  utter  destruction  of  the  coll  as  such. 
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An  Amazba  observed  in  a  suitable  liquid  under  the  microscope  mani- 
fests its  vital  activity  by  altering  its  form.  It  sends  out  fine  prolonga- 
tions from  its  pale  finely  granular  body-protoplasm.  It  fixes  one  or  other 
of  these  to  some  ohject  in  its  neighborhood.  Then  its  main  mass  ilovps 
toward  them  and  blends  with  them  again,  If  there  be  any  fine  particles 
suspended  in  the  liquid  and  these  happen  to  come  within  reach  of  the 
amreba  as  it  moves  forward,  the-  animal  flows  round  about  them  as  it 
were,  and  so  takes  them  up  into  its  substance. 

Let  us  now  change  the  extent*!  conditions  by  raising  the  temperature 
a  few  degrees.  The  result  is  that  the  movements,  hitherto  perhaps  slow 
and  languid,  at  once  become  more  lively — the  vital  activity  of  the  cell  is 
increased,  liaise  the  temperature  higher  still — the  movements  gradually 
cease.  At  a  certain  degree  of  warmth  the  cell  becomes  quite  stiff  and 
still,  and  only  when  the  temperature  is  allowed  to  sink  to  its  former  level 
do  the  original  movements  gradually  reappear. 

By  cooling  down  the  liquid  we  bring  about  a  like  result.  The  cell 
gradually  ceases  to  move  and  becomes  a  mere  inert  globule.  When  the 
temperature  is  again  raised  it  regains  its  power  of  movement. 

Now  add  to  the  liquid  a  concentrated  solution  of  common  salt — the 
cell  becomes  turbid  and  shrivels  up,  its  outline  becoming  irregular.  Or 
pass  a  constant  galvanic  current  through  the  liquid — the  cell  takes  on  a 
spherical  form,  becomes  inflated,  loses  its  fine  granulation,  becomes  a 
mere  vesicle  with  clear  contents,  and  finally  bursts. 

These  experiments  show  in  clear  and  simple  fashion  how  in  conse- 
quence of  changes  in  the  external  conditions  the  manifestations  of  life  in 
the  cell  also  change.  The  change  may  take  the  form  of  temporary  in- 
crease, or  of  temporary  diminution  and  arrest,  or  of  permanent  cessation. 
When  the  cell  bursts  we  cannot  pretend  to  doubt  that  it  has  ceased  to 
exist  as  a  cell  ;  it  is  in  fact  dead.  Even  the  shrunken  salted  cell,  though 
its  structure  may  be  less  affected,  must  still  be  regarded  as  dead,  for  IS 
way  can  we  succeed  in  again  obtaining  from  it  any  manifestation  of  life. 

Permanent  cessation  of  all  the  functions  of  the  cell  is  what  we  mean 
when  we  speak  of  its  death ;  even  though  at  first  sight  the  anatomical 
structure  of  the  cell  is  not  destroyed. 

But  in  the  first  experiments  the  case  is  very  different.  When  the 
temperature  is  raised  or  lowered  in  &  moderate  degree,  only  one  of  the 
cell-functions  is  suspended,  the  function  of  movement.  The  nutritive 
activity  persists ;  hence  it  is  that  on  readjustment  of  the  temperature 
the  motor  activity  is  re-established.  This  cannot  be  spoken  of  as  death. 
A  condition  in  which  there  is  not  cessation  of  all  the  I  unctions  but  only 
a  partial  suspension,  diminution,  increase,  or  alteration  of  any  kind  in 
some  of  them  we  distinguish  as  a  morbid  or  diseased  condition.  The  no- 
tion of  disease  is  thus  at  the  outset  a  physiological  notion.  We  infer 
it  primarily  from  the  appearance  of  some  abnormality  among  the  accus- 
tomed manifestations  of  life.  Disease  is  not  an  entity,  capable  of  per- 
sonification, of  being  placed  in  antithesis  to  health.     The  term  health 
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denotes  that  the  vital  functions  are  being  performed  in  a  manner 

ich  experience  has  taught  us  to  regard  as  normal.      So  bj  disease  we 

imply  a  phase  of  life  whose  manifestations  deviate  in  some  way 

m  the  normal  type. 

Restoration  of  the  functions  to  the  normal  type  is  recovery;  cessa- 

(II  fanotioti  is  death. 

The  causes  of  the  diminution  and  extinction  of  a  cell's  vital  activity 

y  be  internal  as  well  as  external      No  cell  is  endowed  with  the  power 

living  on  indefinitely.      Certain  cells  or  rather  unicellular  organic 

have  the  power   of   producing  a  long  line  of  descendants  n 

nual    subdivision   of  their  own   substance,  and  in   this  way  their 

tal  activity  appears  to  persist  for  an  indefinite  time.     But  life  protracted 

ter  this  fashion  has  also  its  limits.      In  the  first  place,  it  is  unlikely  that 

all  tl  I  e  rived  by  subdivision  from  the  mother-cell  should  receive  at 

tii  exactly  the  same  share  of  vital  energy.     Granting  then  that 

the  process  of  derivation  an   unequal   transmission  of  the  vital  proper- 

s  of  the  mother-cell  to  the  daughter-cells  is  possible,  we   must  also 

mit  that  the  less  favored  descendants  must  sooner  or  later  fail  in  their 

wer   to   overcome   the   normal  agencies  antagonistic  to  cell-life.     But 

i  if  this  be  denied,  the  life  of  the  cell  becomes  at  once  finite  so  soon 

as  we  pass  from  the  simplest  unicellular  organisms  to  higher  multicellular 

n  division  of  labor  is   set   up  within  the  organism,  and  the 

production  of  new  individuals  is  no  longer  a  function  shared  in  by  all  the 

parts  of  it,  then  it  follows  of  necessity  that  some  of  the  parts,  some  of 

nstituent  cells,  must  be  destined  to  perish. 

H«-»w  long   a  cell   can   live   cannot  in  general  be   exactly  determined. 

It  depends  on  the  properties  transmitted  to  it  from  the  mother-cell,      AV«- 

may  say  broadly  that  a  cell's   life   is   shorter   in  proportion  as  it  stands 

higher  in  the  scale  of  development,  and  as  its  properties  are   more   spe- 

..'d.      Thus  for  example  the   ganglion-cells  and  gland-ceils  of  one  of 

the  higher  animals  are  always  short-lived,  and  often  fail   to  produce  any 

progeny  at  all.      (  her  hand   the  number  of  cell-descendants  of  a 

orate  ovum,  or  of  an  amoeba,  is  indefinitely  large. 

The  death  of  a  cell  depending  thus  on  internal  causes  is  a  physiology 

Ileal  death.     The  gradual  extinction  of  function  which  ushers  it  in.  does 
in  the  category  of  disease  :  it  is  a  phenomenon!  of  age  in  the 
cell,  a  senile  change,  a  senile  retrogression, 
ke  this  senile  extinction  of  the  vital   processes   a  true  disease  is 
not  a  COUS  of  the  indwelling  and  inherited  properties  of  the  cell, 

tficient  causes  of  a  disease  are  always  external.      In  the  observations 
we  made  on  the  amoeba  it  was  heat  or  cold,  an  altered  surrounding  me- 
iunt,  or  the  galvanic  current,  which   brought  about   disease  and  death* 
these  noxious   influences  are   derived   from  without.      And  what  we 
ve  here  remarked  in  a  single  instance  experience  shows  us  to  be  uni- 
I.     Autouomous  as   the  cell  may   seem,   it  is  yet   unable,  without 
external   impulsion,  to   heighten   its    functions   above   the   physi ©logical 
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standard,  or  on  the  other  band  to  check  or  to  suppress  them.  We  can 
then  a  a  still  more  exact  definition  of  the  notion  of  disease.      Bv 

the  term  disease  we  are  to  understand  a  deviation  of  some  of  the 
vita|  manifestations  from  the  normal,  the  deviation  being  con- 
ditioned by  external  influences. 

But  in  considering  disease  as  thus  defined  we  must  not  limit  our 
attention  to  the  case  of  a  single  individual,  or  we  shall  find  our  dictum 
contradicted  by  everyday  experience.  If  we  could  observe  under  the 
microscope  the  successive  gMtemtiotM  of  a  unicellular  organism,  and  fol- 
low with  certainty  the  life-history  of  each,  we  should  come  upon  indi- 
viduals whose  functions  were  abnormally  performed,  and  that  although  it 
might  be  impossible  to  detect  any  injurious  external  influence  at  work, 
\W  should  then  have  to  confess  that  the  abnormal  behavior  was  here,  as 
in  senile  retrogression,  conditioned  by  intrinsic  properties.  This  would 
in  fact  be  true,  vet  it  would  not  contradict  the  above  proposition — that 
disease  can  only  arise  through  changes  in  the  external  conditions.  If  we 
had  had  before  us  a  complete  series  of  the  cell's  ancestors,  and  had  noted 
all  the  phases  of  their  lives,  we  should  have  found  that  the  morbid  phe- 
nomena of  the  last  cell,  though  not  immediately  traceable  to  external 
influences,  hao"  yet  already  appeared  in  some  of  the  foregoing  generations. 
And  there  we  should  have  found  that  external  conditions  existed  which 
exercised  a  disturbing  influence  on  the  cell's  life. 

The  morbid  condition  of  the  last  cell  then  had  not  its  origin  in  the 
cell's  own  lifetime.  It  was  acquired  from  the  mother-cell  along  with 
existence  itself — the  cell  inherited  it.  We  must  thus  distinguish  inher- 
ited from  acquired  diseases. 

What  we  have  hitherto  said  of  morbid  life  and  death  applies  primarily 
to  the  individual  cell.  But  the  organism  with  which  the  physician  and 
the  surgeon  ha\*e  to  deal  is  not  unicellular.  The  human  body  is  built  up 
of  millions  of  cells,  and  these  cells  differ  one  from  the  other  in  their  mor- 
phological as  well  as  io  their  physiological  properties.  Among  unicellular 
organisms  each  single  cell  must  exercise  all  the  functions  of  life  ;  but  in 
many-cellod  organisms  the  principle  of  the  division  of  labor  is  carried  to 
a  high  degree  of  completeness.  Different  cell-groups  have  built  up 
organs  differing  utterly  in  form  and  substance  ;  even  the  component  cells 
of  the  same  organ  are  not  all  of  the  same  nature.  Notwithstanding  this, 
we  have  no  reason  to  suppose  that  what  is  true  of  the  single  cell  is  not 
also  true  of  the  various  cell-groups. 

The  life  of  the  entire  organism  as  well  as  of  the  several  organs  is 
bound  to  the  component  cells  ;  it  is  the  activities  of  the  latter  which  we 
\n  rceive  and  accept  as  the  manifestation  of  life.  As  disease  of  the  uni- 
cellular organism  ia  but  abnormal  action  of  the  single  celt,  so  human  dis- 
ease is  but  abnormal  action  of  a  multiplicity  of  cells. 

Naturally  the  question  becomes  now  much  more  complex.  With  the 
multiplication  of  the  cellular  elements,  with  their  differentiation  into 
diverse  organs,  arises  the  possibility  of  local  disease.     Nay,  it  is  all  but 
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inconceivable  that,  when  the  complex  human  organism  is  invaded  by  dis- 
ease, each  and  every  cell  should  thereupon  simultaneously  ,ir  from  its 
normal  function.  As  a  fact,  experience  shows  that  every  disease  has  its 
local  seat  or  seats  ;  in  other  words  it  is  not  the  entire  organism  which  is 
diseased,  but  only  some  of  its  organs,  or  only  individual  cell-groups  form- 
ing' parts  of  organs.  We  speak  therefore  of  organic  and  of  local  dis- 
ease*. Which  cell-groups  become  affected  in  any  special  case  depends 
upon  two  factors  :  on  the  one  side  upon  the  external  causes  in  operation, 
on  the  other  upon  the  physiological  nature  of  the  tissue  affected,  A 
given  injury  does  not  affect  every  cell  in  the  same  degree.  The  vital 
properties  of  the  cells  of  multicellular  organisms  are  highly  diverse,  and 
so  also  is  their  power  of  resisting  diverse  influences.  An  injury  that 
oes  not  affect  in  the  slightest  the  functions  of  one  cell-group  or  organ 
y  produce  grave  disturbances  in  those  of  another;  a  different  injury 
ralyze  the  tissues  in  one  region,  and  in  another  stimulate  them  to 
creased  activity.  This  difference  in  behavior  can  depend  only  upon 
uses  inherent  in  the  cell  and  arising  from  its  specific  properties.  It  is 
e  evidence  of  a  specific  predisposition  of  individual  tissues  to  specific 
Borders. 
On  the  other  hand  the  influences  which  can  injuriously  affect  the  or- 
is such  are  innumerable,  and  the  manner  as  well  as  the  seat  of 
ail  operation  exceedingly  various. 
If  then  we  duly  regard  the  great  variety  of  the  causes  of  disease  on 
the  one  hand,  and  on  the  other  the  equally  great  diversity  of  structure 
and  therefore  of  predisposition  among  the  tissues,  we  shall  not  be  likely 
to  underestimate  the  difficulty  that  in  most  cases  meets  us  when  we  try 
termine  the  nature  and  the  origin  of  a  disease  in  man. 
Here  also  it  is  true  that  the  ultimate  cause  of  disease  is  external  j  but 
the  place  and  time  and  manner  of  its  operation  are  far  harder  to  d" 
mine  than  in  the  case  of  unicellular  organisms.  Sometimes  it  may  be 
e  impossible  to  fix  the  ultimate  determining  factor,  especially  when 
an  organ  is  attacked  only  in  some  of  its  elements  and  its  functions  are 
thus  but  slightly  or  imperceptibly  affected. 

There  is  still  another  fact  to  be  considered — the  propagation  of  dis- 
ease   frots    one  organ   to  another.      It  often    happens  that  an    injurious 
which  at  first  produces  a  morbid  disturbance  in  one  organ  only, 
its  further  progress  invades  another.     This  is  brought  about  either  by 
irect  transition  from  one  organ  to  its  neighbor,  or  by  actual  transport 
f  morbific  matter  through   the  blood-vesselfl  and  lymphatics  to  remoter 
gtons.      For  example,  a   poison    introduced   into  the   intestine  may  be 
to  produce  local  disorder  there;  but  if  it  be  absorbed  into  the  blood 
d  so  be  carried  to  the  various  organs,  it  may  further  have  the  pow 
icitifjg  grave    functional   disturbance  in  the    bruin  ;    a  different  poison 
may  ■  brain  alone  and  influence  the  kidneys,  and  so  on. 

But  this  propagation  of  disturbance  may  take  place  in  another  way. 
Defective  performance  of  its  function  by  one  organ  is  not  always  without 
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influence  upon  other  organs.     A  morbid  condition  of  one  very  often 
volves  the  like  in  another.     Tims  disease  of  the  live?  and  bile-ducts  may 
throw  back   the  secreted  bile  into  the  blood,  and  this  impure  blood  will 

i  to  inhibit  the  action  of  the  heart.     Again   disease  of   certain  can 
Bella  in  the  spinal  cord  is  followed  inevitably  by  the  atrophy  of  ce 
lain    musi-h-s.      Failing  action  of   the   kidneys  may  bring  on  the   general 
tiou   called  uraemia.     Imperfect  action  of  the  lungs  may  bring 
us  changes  in  the  action  of  the  heart, 

Next  to  external  influences  heredity  plays  an  important  part  in  th 
genesis  of  disease.  Unfortunately  its  inlluetice  is  not  easy  to  estimate 
and  it  is  often  difficult,  often  impossible,  to  distinguish  the  inherit 
from  the  acquired. 

The  human  organism  takes  its  rise  in  the  maternal  propagation -cell, 
the  egg  ;  and  its  development  dates  from  the  instant  when  in  the  act  of 
impregnation  the  egg  receives  a  specific  stimulus  from  the  paternal  sper- 
matozoa. The  impulse  thereby  communicated  manifests  itself  by  cell 
division  and  proliferation,  According  to  the  laws  of  heredity,  the  prop- 
erties of  the  paternal  and  maternal  organisms  are  transmitted  to 
child  t  li;it  is  to  be;  and  it  is  hence  probable  d  priori  that  morbid  condi- 
tions of  the  parents  may  be  likewise  transmissible  to  the  child.  This  as 
a  matter  of  fact  is  the  case.  The  transmission  shows  itself  in  two  H 
In  the  first  place  there  are  actual  diseases  such  as  syphilis,  which  are  be- 
queathed by  the  parent  to  the  child.  They  are  such  that  even  in  tie- 
womb  or  shortly  after  birth,  or  later  still  in  life,  they  make  their  appear- 
ance in  like  fashion  with  the  parental  disease  and  without  the  intercur- 
rence  of  fresh  injury  from  without.  Such  are  inherited  diseases  in  the 
narrower  sense  of  the  term.  They  originate  in  a  diseased  condition  of 
the  ovum  or  spermatozoon  which  is  transmitted  to  their  cell-progeny 
ina  ■ansfereiiee  of  some  raorb  it  from  the  tissues  of  th 

father  or  mother  into  those  of  the  newly  generated  organism.     In  the 
higher  groups  of  animals  the  latter  mode  of  transmission  is  the  most  likely 

.  and  it  has  been  actually  demonstrated  in  certain  special  cases. 
They  are  not  common. 

M  ro  common  than  inheritance  of  a  definite  disease  is  inheritance  of 
a  morbid  predisposition.  By  this  is  to  be  understood  a  certain  debility 
of  an  organ  or  a  tissue,  not  easy  to  define  more  exactly.  This  debility 
has  arisen  in  the  parents  in  consequence  of  some  primary  or  inherited 
disease  in  them.  In  such  cases  an  external  cause  is  required  to  bring 
about  the  development  of  actual  disease,  and  it  is  by  no  means  m-ressary 
that  th"  disease  whan  it  appears  should  be  of  exactly  the  parent*]  type. 

Inherited  predisposition  is  oftenest  observed  19  connection  with  ner- 
vous disease,  and  just  in  this  region  is  best  Exemplified  the  fact  that  the 
type  of  disorder  need  not  be  the  same  in  the  child  as  in  tho  parent.  It 
is  probable  that  tin  external  or  detrrmining  causes  have  an  influence  in 
this  modification  of  type. 

Distinct  from  inherited  disorders  are  those  which  the  foetus  acquirer 
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within  the  maternal  organism  after  conception.     It  is  true  that  the  foetus 
protected  by  the  sheltering  womb  against  manifold  injuries  to  which 
life  it  becomes  exposed.     But   it  must  not    be  forgotten  that  111 
ia  season  of  development,  and  especially  in  its  earlier  stages,  its  consti- 
tion   is  far  frailer  than   in  the  mature  condition.     Nor  must  we  leave 
<ml  of  account  that  its  intimate  relations  with  the  maternal  organism  are 
themselves  a  source  of  danger.     Local  changes  10  the  uterus  or  in  the 
tai  membranes,  and  disorders  of  the  mother  generally,  must  obviously 
ve  an  roflaenoe  on  the  development  and  life  of  the  ftetus.      Ivxpcrience 
I  indeed  that  the  child  in  wfofO  is  subject  to  many  and  various  dis- 
and  often  enough  perishes  unburn.     Certain  diseases  of  the  mother, 
eh  as  small-pox,  are  directly  transmissible  to  the  ftetus.     Others  incvi- 
bly  involve  its  death. 
As  above  said,  local  changes  in  the  uterus  and  in   the  fcBtal   mem- 
may  also  produce  disturbances  in  the  growing  organism.     T<>  the 
igator  these  do  not  show  themselves  primarily  as  disturbances  of 
function  ;   in   the  most   favorable  case  he  may  perhaps  be  able  to  distin- 
b   an  abnormality  in  the  movement  of  the  heart  nr  the  action  of  a 
usele.      All  that  he  finds  on  examination  is  the  anatomical  effect  of  the 
disturbam 

The   foetus  is  an  organism  whose  function   is  to  grow.     If  any  one 
part  of  the  developing  organism  meet  with  an  injury,  or  if  by  any  means 
a  local  disorder  anywhere  arise,  the  consequence  is  a  local  disturbance  ol 
the  process  of  growth.      If  in  other  respects  the  ftetus  develops  normally 
nod  ultimately  comes  to  be  born,  we  shall  lind  a  corresponding  abnormal- 
eon  format  ion  of  the  affected  part.     This  may  consist  either  in 
•ct,  an  overgrowth,  an  imperfect  closure,  or  a  mis  format  ion. 
When   the   form  or  structure  of   a  member  deviates    in  this  way  from 
normal,  we  describe  it  as  a  congenital  malformation.     It  is  the 
effect  of  a  morbid  process  in  the  period  of  intra-uterine  development,  an  * 
may  concern  the  whole  or  a  part  of  the  organism  or  of  any  one  of  its  or- 
gans.    Inasmuch  as  it  is  the  effect  of  intra-uterine  disturbance  it  is  to  be 
distinguished  from  acquired  defect,  mutilation,  malformation,  or   over* 
growth.      The   latter  conditions   arise   in  virtue  of  injuries  sustained  by 
the  organism  after  it  has  become  independent  of  the  mother. 

Tiie  quest  ion  now  arises,  What  are  the  special  questions  which  fall  to 
lot  of  Pathological  Anatomy  in  the  investigation  of  morbid  pro- 
?  Disease  is  nothing  but  a  phase  of  life,  in  which  one  or  more  of 
physiological  processes  is  running  an  abnormal  course.  Is  it  then 
possible  that  the  problems  of  life  in  disease  can  hopefully  be  attacked  by 
anatomical  methods  ?  The  observations  that  can  be  made  during  life 
upon  diseased  tissues — such  as  the  skin,  the  epithelta,  the  eye — show  that 
esa  methods  are  practicable  ;  and  the  experience  gained  at  the  post- 
ortem  table,  from  the  microscope,  or  through  actual  experiment,  con- 
a  after  death  the  conclusions  drawn  from  the  living  subject.  All 
these  show  that  anatomical  tissue-changes  Lie  at  the  bottom  of  the  morbid 
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phenomena  observed  during  life  ;  and  that  these  tissue-changes  are  for 
the  most  part  still  recognizable  after  death.  In  other  words  they  supply 
the  justification  for  our  previous  postulate — that  the  diseases  of  man 
have  always  a  local  seat  in  some  definite  cell-group.  Thus  the  primary 
and  peculiar  function  of  Pathological  Anatomy  is — to  investigate,  with 
all  possible  exactness  and  detail,  the  tissue-changes  which  are  involved 
in  the  various  forms  of  disease. 

The  information  gathered  in  this  field  is  already  plenteous  and  im- 
portant. Formerly  diseases  were  of  necessity  classified  symptomatologi- 
cally;  their  names  connoted  certain  groups  of  outward  symptoms.  Now, 
thanks  to  pathological  anatomy,  we  are  able  to  arrange  them  according 
to  anatomical  characteristics.  We  find  this  classification  justified  in 
practice  by  the  constant  recurrence  of  well-marked  and  specifically  dis- 
tinct anatomical  changes  in  diseases  whose  whole  course  and  character 
prove  them  to  be  in  fact  specifically  distinct. 

It  cannot  be  g&iziBaid  that  as  yet  Pathological  Anatomy  has  not  sue* 
ceeded  in  supplanting  the  clinical  or  symptomatic  order  of  ideas.  It  is 
not  yet  possible  in  all  cases  to  connect  the  morbid  action  of  this  or  that 
organ  with  definite  anatomical  changes.  We  still  must  use  the  terms 
"epilepsy,"  "  diabetes,"  to  distinguish  certain  disorders;  but  that  only 
implies  that  we  are  not  yet  able  to  replace  the  clinical  conception  by  an 
anatomical  one.  It  by  no  means  implies  that  the  several  diseases  are  not 
dependent  upon  local  changes  in  some  special  tissue  or  cell-group. 

Prom  the  fact  that  we  are  sometimes  unable  to  discover  the  seat  of 
an  affection  we  ran  only  infer  one  of  two  things.  Either  the  difficul 
in  the  way  of  discovery  are  so  great  that  we  can  only  in  certain  favor- 
able cases,  not  yet  met  with,  succeed  in  overcoming  them  ;  or,  that  the 
tissue-change  we  are  seeking  eludes  our  optical  appliances,  inasmuch  as 
it  is  not  a  change  of  gross  structure,  but  one  of  chemical  constitution 
and  metabolism.  This  latter  must  at  any  rate  be  true  of  a  vast  number 
*i  trifling  functional  disturbances,  whose  transitory  nature  and  slight  in- 
tensity almost  exclude  the  idea  of  a  recognizable  physical  alteration  of 
structure. 

The  various  morbid  tissue-changes  which  allow  us  in  some  measure  to 
infer  from  the  dead  body  the  functional  disorders  experienced  in  life  are 
either  macroscopic  or  microscopic.  A  skilled  eye  can  gather  a  great  deal 
by  mere  inspection  ;  and  in  this  way  a  large  number  of  diseases  can  be 
diagnosed  on  the  post-mortem  table.  Still  it  very  often  happens  that 
naked-eye  inspection  is  insufficient,  and  it  would  in  reality  be  much 
oftener  so,  if  in  previous  similar  cases  the  microscope  had  not  alr» 
yielded  us  necessary  information  touching  the  minuter  changes  and  the 
processes  they  involve. 

Mr  bid  changes  have  their  seat  in  the  cells,  and  in  their  derivatives 
the  intercellular  substances.  It  is  therefore  indispensable  to  a  right  un- 
derstanding of  these  changes  to  call  in  the  help  of  the  microscope,  and 
with  it  follow  out  the  cellular  and  intercellular  processes. 
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As  a  fact  the  microscope  has  in  countless  cases  thrown  an  utterly  un- 
pected  light  upon  these  processes,  and  the  enormous  advance  of 
thological  anatomy  in  the  last  quarter  of  a  century  or  so  has  be.-n 
brought  about  simply  by  the  exact  attention  bestowed  upon  them. 
Virchow  it  was  who  inaugurated  this  new  method  and  established  it  on  a 
6nn  basis.  Microscopic  examination  of  cellular  and  intercellular  changes, 
it i  connection  with  naked-eye  post-mortem  examination,  still  remains  the 
foundation  on  which  our  knowledge  of  disease  and  its  nature  must  be 
based. 

The  amoeba,  which  under  changed  conditions  of  life  becomes  languid 
and  finally  dies,  undergoes  before  the  last  event  certain  visible  changes. 
These  enable  the  observer  to  follow  the  process  of  dissolution  if  not  com- 
pletely at  least  through  all  its  more  important  stages.  It  is  plain  that  a 
simple  experiment  of  this  kind,  made  on  a  single  cell,  can  exhibit  but  a 
fraction  of  the  normal  and  pathological  processes  that  take  place  among 
the  cells,  cell-colonies,  and  cell-derivatives  of  complex  organisms.  The 
cellular  processes  which  underlie  the  various  diseases  are  extremely 
anifold  and  extremely  diverse.  lie  who  tries  for  the  first  time  to 
netrate  deeper  into  their  nature,  and  to  educe  the  significance  of  the 
anges  he  observes,  will  hardly  be  able  to  accomplish  at  once  his  designs 
nd  desires.  He  must  first  become  familiar  with  the  essential  facts  of 
e  subject,  which  have  been  gathered  and  sifted  out  by  the  fundamental 
vestigations  of  Yirchow  and  the  labors  of  Foerster,  von  Reckling* 
usen,  Klebs,  Cohuheim,  Eberth,  Rindfleisch,  and  many  others. 
The  outcome  of  their  labors  is — that  pathological  processes  fall  into 
four  great  groups.  If  we  follow  the  morbid  processes  in  the  order  in  wfeioh 
they  attack  the  individual  organism  from  its  first  beginning  to  its  end,  we 
naturally  direct  our  attention  first  to  those  which  affect  its  development. 
The  human  being  originates  from  a  single  cell  by  a  process  of  con- 
ed cell-division.  If  for  any  reason  a  cell-group  is  not  formed  which 
naturally  should  be  formed,  the  member  or  organ  normally  developed 
from  this  group  will  be  lacking  in  the  mature  organism.  A  malformation 
the  consequence  ;  and  it  is  greater  or  less  according  to  the  number  of 
lis  undeveloped,  and  more  or  less  obvious  and  striking  according  to  the 
in  which  the  symmetry  and  harmony  of  the  whole  is  disturbed. 
'hen  a  structure  is  thus  lacking  or  incomplete  it  is  described  as  a  Hypo- 
plasia or  Aplasia. 

The  second  kind  of  morbid  change  ends  also  in  defect  of  structure  ; 
not  however  through  interference  with  growth,  but  through  the  destruc- 
tion or  degeneration  of  parts  already  formed.  This  may  of  course  oc- 
cur in  the  embryonic  stage,  and  result  in  aplasia,  or  it  may  take  place 
at  a  later  stage  as  atrophy.  These  destructive  or  degenerative  processes 
•re  not  always  alike  ;  they  may  be  rapid,  or  they  may  be  slow  and 
gradual  ;  they  may  sometimes  be  extensive  and  obvious,  sometimes 
tly  local  and  not  at  once  perceptible.  Changes  of  this  kind  are  in- 
cluded under  the  term  Retrogression  or  Regression. 
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In  antithesis  to  these  stand  other  processes  distinguished  as  Progres- 
sion, Overgrowth,  or  Hyperplasia.  As  the  names  indicate,  the 
characteristic  of  these  change*  is  an  abnormally  active  growth,  a  too 
abundant  cell-production.  When  they  occur  during  embryonic  life  we 
have  produced  the  so-called  MotiStra  }»  r  tB&mimf  in  other  words  we 
have  structures  excessive  in  relative  size  or  duplicated.  When  they 
occur  at  a  later  stage,  in  the  growing,  stationary,  or  declining  periods  of 
life,  they  result  in  overgrowth  of  the  organism  as  a  whole,  or  of  single 
organs  or  their  parts,  or  lastly  in  so-called  tumors.  We  may  describe 
such  changes  as  constructive  or  formative.  Constructive  and  retro- 
gressive disturbances  of  nutrition  are  not  to  be  regarded  as  wholly  with- 
out correlation.  On  the  contrary,  progressive  processes  not  infreqm -i 
succeed  to  retrogressive  ones,  the  object  here  being,  if  we  may  speak 
Ideologically,  to  replace  parts  which  have  been  lost.  In  this  case  the 
process  is  described  as  Regeneration. 

A  fourth  type  of  morbid  tissue-change  is  that  known  as  Metaplasia. 
Metaplastic  processes    are  such    as   lead    to    the  transformation   of 
species    of   tissue    into   another.     Sometimes  they   are    retrogressive   in 
character,  sometimes  rather  constructive.     The  most  important  and  in 
striking  instances  of  this  form  of  tissu-  arc  afforded  by  the  eel 

But  the  intercellular  substances  may  also,  arid  not  infrequently,  uu<i 
more  or  less  complete  metamorphoses.     Thus   although  we   chiefly  turn 
our  attention  to  the  cellular  processes  as  after  all  the  most  essential,  we 
must  not  altogether  leave  out  of  account  the  behavior  of  the  intercellular 
substances.     It  is  needful  to  note  this,  nature  and  condition  of 

e  substances  have  certainly  some  influence  on  the  life  of  the  cells 
themselves. 

In  each  of  these  processes,  retrogressive,  constructive,  and  meta- 
plastic, the  condition  of  the  circulatory  system  is  of  special  hnportam u ■. 
The  regular  and  normal  fulfilment  of  the  function  of  circulation  is  essen- 
tial to  the  maintenance  of  a  tissue  in  its  normal  state.      Disturbances  of 

circulation  quickly  bring  about  disturbances  of  function  and  changes 
En  the  tissues.  Disturbances  of  the  circulation  play  a  distinct  and  highly 
important  part,  in  the  process  known  as  Inflammation.  Unless  we  desire 
to  limit  this  term  to  a  single  stage  of  the  entire  process,  we  may  indeed 
say  that  the  characteristic  phenomena  of  Inflammation  are  those  connected 
with  the  circulatory  mechanism. 

Pathological  Anatomy  has  not  fulfilled  all  its  task  when  it  has  inves- 
tigated the  morphology  of  morbid  change  iu  cells  and  tissues.  It  must 
go  on  to  determine  the  genesis,  and  the  causation  of  morbid  processes. 

If  we  would  obtain  a  satisfactory  insight  into  the  significance  of  the 
special  changes  that  come  before  us,  we  must  make  it  a  first  principle  to 
compare  these  changes  with  each  other,  and  with  .the  known  facts  of 
physiology  bearing  on  tissue-formation  and  degeneration.  As  our  pi 
ent  ideas  of  the  origin  of  specific  forms  of  life  only  became  possible  after 
we  had  subjected  animals  to  comparative  examination  and  acquired  an 
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it  knowledge  of  their  embryology,   so   also  must  we  study  disease 
»tuparatively  and  investigate  with  exactness  the  processes  of  histogene- 
is,   if   we  are   to   attain    a  satisfactory    understanding    of    morbid    phe- 
>mena.      The    appropriate   objects    for   investigation  will    in  the  first 
tsraoce  consist  of  the  morbidly  altered  tissues  taken  from   the  human 
;  but  there  will  remain  many  questions  for  whose  complete  an- 
swei  ;ive  recourse  to  experiments  upon  animals.     The  pro- 

found importance  of  these  we  may  gather  from  the  fact — that  our  knowl- 
edge of  such  diseases  as  can  be  artificially  produced  in  animals  is  far 
jore   complete   and  thorough,    than   in    the    cases    where   the   artificial 
ailed  us. 
A  know  ledge  of  the  etiology  of   the  several  forms  of  disease  is  of 
import.      It  is  beyond  dispute  that  a  perfect  tiiidorstand- 
ig  of  the  caust M  *se  ami  their  mode  of  action  is  the  end  and  goal 

>f  all  research  in  morbid  anatomy  ;  and  it  is  the  clear  duty  of  patholo- 
rgies  to  its  attainment.     If  we  could   but  define 
disease,  n  ,-ding   tu   its   symptoms   or  its  morbid  anatomy,  but 

rn-tlv  by  referring  it  to  its  causes,  we  should  gain  far  more  than  a  clear 
imprehension  of  the  affection  ;  we  should  have  done  much  to  settle  the 
therapeutic  treatment. 

It  has  long  been  known  that  certain  diseases  arise  in  consequence  of 

lenient  of  certain  plants  and  animals  in    the    human    organism. 

ily  of  late  years  have  we  learned  that  the  domain  of  these  parasitic  dts* 

lers,  as  they  are  called,  is  of  wide  and  far-reaching  extent.     Formerly 

we  were  acquainted  with  such  vegetable  and  animal  parasites  only  as  are 

relatively  large   in  size  and   easy  to   detect;   in  the  last  twenty  years  our 

i  optical  instruments  have  made  us  aware  of  a  great  number  of 

iinute   and  hitherto   un  1   species  of  parasitic  organisms.     The 

rhiromyeetes,  or  Bacteria^  especially   havo  been  recognized    in   o 

iars  as  the  causes  of  certain   most  grave  diseases.     The   observations 

before  us  make  it  probable  that  the  "  bacterial "  affections  are  very 

ifFused.     These   investigations  are  of  deep   interest,  and    have 

ted  our  store  of   facts  concerning  the  diseases  in  question. 

must  not,  however,  be  forgotten  that  the  study  of  parasitic  fungi  can 

make  real  and  well-grounded  additions  to  our  knowledge  of  the  as- 

iiated  diseases,  can  only  in  any  measure  yield  us  a  true  theory  of  them, 

in  only  lead  us  to  a  full  understanding  of  the  entire  morbid  process, 

when  it  has  succeeded  in  making  out  the  manner  in  which  the  fungi  ac^, 

id  the  causaJ  relation  existing  between  fungus  and  disease. 

Fungi  have  been  detected  in  a  large  number  of  diseases,  but  only  in 

cases  have  we  gained  an  insight  into  their  mode  of   affecting  the 

o.     The  mere  presence  of  a  fungus  in  the  system  cannot  be  de- 

ibed  as  disease.     Disease  only  begins  when,  owing  to  the  presence  of 

changes  take  place  in  the  tissues  of  the  organism  which  in- 

luce  disturbances  of  their  functions.      Here  then  a  wide  field   lies  open 

to  research.     The  detection   of  fungi  in  the  diseased  organism  is  but 
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the  first  step  toward  discovery  of  the  cause  of  the  disease  and  its  mode 
of  operation.  It  is  a  long  way  from  this  first  step  to  the  full  and  com- 
plete  explanation  of  the  entire  process.  This  hiatus  in  our  knowledge 
must  not  be  too  little  thought  of.  The  smallest  contribution  to  the  fill- 
ing up  of  the  gap  is  at  least  as  welcome  as  the  discovery  of  a  new  fun- 
gus— perhaps  even  more  welcome.  The  pathologist  must  keep  his 
attention  well-fixed  in  this  direction.  Even  though  it  may  lie  beyond 
his  present  powers  to  follow  the  processes  in  which  morphological  change 
is  no  longer  detectible,  and  molecular  transformation  recognizable  only 
by  the  chemist  takes  its  place,  there  nevertheless  remains  a  vast  region 
still  accessible  to  his  means  of  research.  In  dealing  with  fungi  we  have 
to  do  with  formed  elements,  with  cells  in  fact.  The  changes  they  pro- 
duce are  changes  in  cells  and  their  derivatives  ;  and  in  so  much  as  re- 
lates to  cellular  processes  and  changes  in  formed  protoplasm  we  have 
matter  within  the  scope  of  anatomical  investigation. 

The  path  along  which  etiological  research  has  to  proceed  is  twofold 
— examination  of  the  altered  human  organ  on  the  one  hand,  experiment 
on  the  other.  The  former  in  this  case  cannot  lead  us  to  much.  Experi- 
ment is  by  far  the  more  promising  way.  If  a  given  fungus  disease  can  be 
produced  in  animals,  it  becomes  at  once  possible  to  follow  its  spread  and 
operation  step  by  step  ;  we  are  limited  only  by  our  instruments  and 
modes  of  examination.  It  is  thus  in  our  power,  in  comparatively  short 
time,  to  acquire  information  which  not  even  centuries  of  post-mortem 
investigation  would  suffice  to  educe.  This  method  of  research  is  con- 
fessedly of  somewhat  limited  reach.  To  say  nothing  of  the  technical 
difficulties  which  meet  the  investigator,  the  number  of  microparasitic  dis- 
eases capable  of  transmission  from  man  to  the  lower  animals  is  small  ;  or 
they  run  a  course  so  different  that  their  identity  is  not  easily  established. 
For  such  diseases  therefore  we  are  compelled  to  forego  this  valuable  aid. 
If  we  will  not  decline  the  task  altogether  we  must  adopt  another  method; 
we  must  ende&TOT  to  make  out  experimentally  the  biological  properties 
of  the  several  fungi,  as  they  are  found  in  the  human  body.  If  we  are 
successful,  we  have  made  it  at  least  possible  to  form  an  idea  of  their  mode 
of  working  upon  the  system.  Of  recent  years  both  methods  have  led  to 
brilliant  results. 

But  there  are  sources  of  disease  other  than  parasitic— such  as  high 
temperature,  cold,  chemically  active  substances,  etc.  These  must  not  be 
overlooked.  Though  they  are  for  the  most  part  not  themselves  amena- 
ble to  anatomical  methods,  their  effects  upon  the  tissues  are. 

Knowledge  of  the  morphology,  the  genesis,  the  etiology  of  morbid 
changes  is  thus  the  aim  and  object  of  pathological  anatomy.  Its 
methods  are  post-mortem  examination,  direct  or  microscopic,  on  the  one 
hand j  experiment  on  the  other. 

On  comparing  the  domain  of  the  pathological  anatomist  with  that  of 
the  clinical  observer,  it  will  not  escape  our  notice  that  there  is  a  gulf 
betwixt  them.     One  has  to  do  with  death,  the  other  with  life  j  one  with 
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what  has  been,  the  other  with  what  is  and  is  to  be*  To  bridge  this  gulf  is 
the  task  of  pathological  physiology  ;  hers  it  is  to  bind  into  one  the  scat- 
tered facts  which  pathological  anatomy  has  gleaned;  to  discover  and 
make  sure  the  link  that  connects  the  morbid  change  with  the  disordered 
unction.  Standing  with  firm  foot  on  the  ground  of  anatomical  research, 
d  leaning  on  experiment  as  her  staff,  it  is  her  part  to  explain  to  the 
hysician  the  phenomena  he  has  observed  at  the  bedside  of  his  patient, 
e  analyzes  the  complex  of  clinical  phenomena  into  its  elements,  and 
instructs  the  natural  types  and  species  of  disease. 
hrough  her  mediation  anatomical  research  joins  hands  again  with  prac- 
tical medicine. 


SECTION  I. 
MALFORMATIONS. 


CHAPTER  I. 
ERAL  CONSIDERATION& 

L  By  congenital  malformation  we  mean  an  anomaly  in  the  form 
and  make  of  the  body  as  a  whole,  or  of  individual  parts  of  it,  referable  to 
a  disturbance  of  normal  intra-uteriue  development.  The  degree  of  mal- 
formation may  be  very  different  in  different  eases.  When  the  deviation 
from  the  normal  is  slight,  affecting  perhaps  only  a  single  part,  we  speak 
of  it  as  a  simple  anomaly.  The  term  malformation  is  not  usually  em- 
ed  unless  the  misformed  part  or  organ  seriously  disturbs  the  balance 
and  harmony  of  the  bodily  form  as  a  whole,  seeming  in  fact  to  be  ill- 
matched  with  the  rest  of  the  organization.  When  the  deviations  from 
the  normal  are  very  considerable  the  affected  individuals  are  spoken  of 
as  monsters. 

Houston  fall  into  two  great  groups — the  single  and  the  double.  In 
single  monsters  we  have  malformation  occurring  in  a  single  individual. 
One  or  more  parts  of  the  organism  may  have  been  arrested  in  growth,  and 
are  therefore  incomplete  or  wanting  ;  thus  we  have  monsters  by  defect 
(mon*tr<t  j»r  (ltj)<>tum).  Or  the  structure  and  disposition  of  the  part* 
may  deviate  from  the  normal,  and  thus  we  get  monsters  l»y  perversion 
■  -  fnhr train  Qlfan&m). 

Double  monsters  are  of  several  kinds.  Two  nearly  similar  individ* 
uals  may  have  one  or  more  parts  in  common;  or  a  properly  formed  indu 

isJ  may  have  attached  to  it  the  ill-developed  body  of  a  second  as  an 
Appendage;  or  lastly  particular  members  may  be  doubled,  or  simply  ex- 
aggerated in  size  (wontfra  per  exces&um), 

[The  literature  of  malformation  is  rich  both  in  comprehensive  treatises' 
and  in  u<-  f  individual  cases.     The  following  sketch  is  based  on  the 

works  of  Foerster(*#  Die  Missbildungen  des  Menschen,"  Jena,  1865};  Gurlt 
•  nstrum  w  in  the  "  Knevclopadisches  Wortorhueh  der  medici- 
haften,"    vol.    xxiv.,  and  "Virch.    Arch,,"  vol  lxxiv.); 
Ahlfeld  (**  L»ie   Missbildungen  des  Menschen,"  Leipzig,  1880)j  and  Perls 
t'l,    der   allgemeinen    Pathologie,"    Part    ii.,    1879).     Foerster, 
id  Ahlfeld  give  summaries  of  the  ancient  and  modern  literature 
oject.    The  student  may  also  consult  Vrolik's  article  on  "Tera- 
tology" in   "  Todd*s  Cyclop,  of    Anatomy,"  and  Lowne's  "  Catalogue  of 
T»»ratotogical  Specimens,*1  Roval  College  Surgeons,  London,  1872.] 
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2.  The  human  organism  is  developed  from  the  ovum.  This  is  a  cell  of 
definite  and  regular  structure,  which  is  set  into  activity  by  the  impulse 
of  impregnation.  The  rudiments  of  the  several  parts* are  produced  by 
continued  segmentation  of  the  primordial  cell.  The  morphological  form 
of  the  embryo  begins  very  early  to  appear,  and  depends  ultimately  on 
certain  regular  evolutionary  processes  which  the  several  rudimentary  or- 
gans undergo.  These  processes  are  histologically  recognizable  as  lateral 
or  central  proliferations  of  the  cell-complex,  and  the  resulting  outgrowths 
forthwith  become  differentiated  into  specific  forms.  The* factors  deter- 
mining the  special  direction  development  is  to  take  do  not,  in  the  first 
instance  at  least,  lie  in  the  external  relations  of  the  ovum,  in  its  environ* 
ment.  They  are  rather  to  be  sought  in  the  inherent  and  inherited  prop- 
erties of  the  segmentation-cells.  But  at  the  same  time  the  external  rela- 
tions are  not  without  influence  on  the  subsequent  course  of  development. 
If  these  are  abnormal,  the  process  of  embryonic  growth  may  be  thereby 
altered,  arrested,  or  perverted. 

Theoretically  speaking  the  origin  of  a  malformation  may  be  of  either 
of  two  kinds.  On  the  one  hand,  the  primary  rudiment  (in  other  words, 
the  ovum)  may  have  inherited  a  tendency  to  abnormal  growth  j  on  the 
other,  a  normal  embryo  may  in  the  course  of  development  be  affected 
by  disturbing  influences  from  without  which  check  its  progress  toward 
the  perfectly  developed  form.  Experience  indicates  that  both  events 
occur. 

The  recurrence  of  hereditary  malformations  in  a  family  (such  as  excess 
of  fingers  or  toes)  can  only  be  explained  by  the  supposition  that  the  abnor- 
mal tendency  exists  from  the  first  in  the  embryo,  having  been  transmitted 
to  it  from  one  or  other  parent.  On  the  other  hand  the  absence  of  one  or 
more  limbs,  deficiency  of  the  cranium,  etc.,  observed  only  in  isolated  cases, 
are  to  be  accounted  for  in  a  satisfactory  way  only  by  assuming  that  ex- 
ternal causes  of  injury  have  affected  the  growing  foetus. 

[Disturbing  influences  acting  on  the  otherwise  normal  embryo  play  a 
far  more  important  part  than  heredity  in  the  genesis  of  malformations. 
This  might  be  inferred  from  the  fact  that  the  term  malformation  has  come 
to  connote  exclusively  gross  and  obvious  anatomical  relations.  These 
gross  anatomical  anomalies  arise  generally  from  external  causes.  The 
pathological  peculiarities  transmitted  congenitally  from  parent  to  child 
manifest  themselves  less  in  anomalies  of  external  form  that  in  deficient 
or  perverted  function  of  the  tissues,  or  in  morbid  predispositions.  Such 
anomalies  are  to  be  detected  only  by  minute  anatomical  examination,  or 
they  are  incapable  of  anatomical  demonstration  at  all.] 


3.  Monstrosities  by  defect,  as  they  occur  in  man,  are  of  many 
kinds.  Many  of  them  affect  most  gravely  the  shape  and  fashion  of  the 
human  form  ;  others,  of  trifling  character  and  affecting  none  but  internal 
organs,  can  only  be  recognized  by  anatomical   examination.     The  con- 
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ration  of  the  body  is  most  prejudicially  affected  by  defeotive  closure, 
whether  total  or  partial,  of  the  larger  body-cavities  (pleural,  peritoneal,  or 
cerebro-spinal) ;  or,  on  the  other  hand,  by  defective  development  of  the 
extremities. 

The  causes  of  malformation  in  any  given  case  can  only  be  approxi- 
matively  determined,  or  referred  to  this  or  that  hypothetical  injury  ; 
nevertheless  we  can  generally  indicate  the  direction  in  which  the  cause  of 
the  defect  is  to  be  sought. 

Moi  s  by  defect  are  commonly  malformations  by  arrest  ;  they 

owe  their  existence  to  a  local  hindrance  to  the  development  of  a  normally 

stituted  embryo,  It  is  but  seldom,  and  then  chiefly  in  cases  where  the 
entire  body  is  affected  (as  in  dwarfs),  that  we  can  attribute  the  effect  to 
heredity  ;  even  of  such  cases  the  hereditary  ones  form  by  no  means  the 

mi 

influences  which  check  and  hinder  growth  are  to  be  sought  in  al- 
teration, injury,  or  disease  of  the  uterus,  or  in  disease  of  the  foBtus  itself. 
To  the  first  class  belong  defective  development  or  disease  of  the  mem- 
branes and  placenta  (uterine  or  foetal),  adhesion  of  the  amnion  to  the 
foetus,  abnormally  small  quantity  of  litjuor  *tmniiy  tumors  of  the  uterus, 
concussions  of  the  uterus  with  separation  of  the  membranes,  hemorrhages 
le  membranes  or  in  their  neighborhood,  etc.      As  concerns   the  fOBtdf 

o  » 

itself,  its  development  may  be  disturbed  by  inflammatory  affections  which 

t  acquires  by  transmission  from  the  mother   (small-pox,  scarlatina,  etido- 
.  or  by  inherited  disease  such  as  syphilis.      In   the  earlier  stages 
development  abnormal  twists  or  flexures  of  the  embryo  may  be  enough 
i  cause  very  serious  hindrances  to  growth. 
The  influences  we  have  cited  may  act   in  various  ways.     Many  arrest 
■owth  mechanically  by  simple  pressure  ;  others  hinder  the  circulation 
that  the  foetus,  or  some  of  its  parts,  receive  too   scanty  a   supply  of 
ood,  and  thus  the  growth   is  retarded.      Other  affections,  such   as    the 
inflammations,  actually  destroy  parts  already  formed  and  so  render  their 
ier  growth  impossible.      Not  infrequently  several  factors  may  act  at 
the  same  time,  or  the  malformation  of  one  organ,  like  the  heart,  may  in- 
volve detriment  to  the  proper  development  of  the  others. 

The  point  of  time  at  which  the  disturbing  influence  makes  itself  felt 
may  of  course  vary  greatly,  and  so  by  consequence  will  vary  the  intensity 
of  its  effect.     The  earlier  the  injury  the  greater  is  usually  its  effect.     The 
loss  of  a  few  cells  in  the  earlier  stages  of  growth  may  involve  the  absence 
of  an  entire  organ  or  limb  ;   while  later  on,  after  the   general  form   is 
Ij  complete,  the  same  loss  might  not  be  noticeable  at  all.     Malforma- 
i,  in  the  narrower  sense  of  the  term,  originate  for  the  most  part  in 
three  months  of  foetal  life.      By  the  end  of  that  time  the  general 
rm  of  the  body  and  its  members  is  well  defined.     Later  disturbances 
M  rather  to  changes  that  manifest  themselves  after  birth   as  con- 
nital  disorders  ;  they  are  therefore  more  fitly  regarded  as  the  anatomi- 
cal basis  of  foetal  diseases  than  as  true  malformations. 
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[GeoflEroj  St.  IJilaire  ("HUtotre  gcucralc  et  particulture  des  anomalies 
de  ['organisation  chez  Thomme  et  lea  auimaux,"  Paris,  1832-o7)  rejects 
altogether  the  doctrine  of  the  primary  perversion  of  the  embryo  (Haller 
and  Win  slow)  and  refers  the  malformations  by  arrest  entirely  to  mechani- 
cal influences.  Panum  (u  Untersuchungen  fiber  die  Entstehungder  >i 
in  Id  tinmen,"  Berlin,  i860)  on  the  whole  agrees  with  him,  although  he 
grants  the  possibility  of  a  primary  perversion.  He  produced  malforma- 
tions in  embryo  chicks  by  varying  the  temperature  of  the  incubator,  and 
by  varnishing  the  egg-shells.  Dareste  ('*  Hecherches  sur  la  production 
artificielje  des  monstruositcs,"  Paris,  1877)  made  like  experiments,  and  pro- 
duced malformations  by  arrest  by  placing  the  eggs  vertically,  varnishing 
the  shells,  raising  the  temperature  above  45°  G\,  and  by  warming 
in  an  irregular  manner.  Ho  has  lately  ("  Comptes  Rendus,"  1S8;!)  shown 
that  abnormalities  may  be  produced  by  prolonging  the  interval  between 
the  laying  and  the  incubation  of  the  egg. 

On  the  significance  of  adhesions  of  the  amnion  to  the  fretus  see  Jensen, 
»  Virol..  Arch.;1  vol  xlii.;  Fuerst,  M  Arch.  fOr  Gynukologie,"  1871  ;  Perls, 
"  Allg.  Pathol.;  "  Dareste,  "  Comptes  Rendus,"  1882.     If  a  malformation 
is  to  be  produced,  the  original  injury  must  of  course  not   be   too  grave, 
otherwise  the  embryo  would  die  outright.      Above  all  thing*  it  is  in 
iary  that  the  apparatus  of  circulation  should  be  maintained  in  working 
r.     If  the  embryo  dies,  it  is  either  expelled  with  its  membranes  from 
the  uterus  ;  or  it  is   absorbed,  in  which   case   the  membranes   und«- 
ftirther  changes  before  they  are  finally  expelled.     A  malformed   f« 
then  can  never  sink   below  a  certain  minimum   of  development  without 
perishing  prematurely  ;  unless  indeed  it  manages  to  prolong  its  existence 
by  attaching  itself  as  a  kind  of  parasite  to  a  second  simultaneously  de- 
veloping fcetus.     Compare  Art,  13.] 

4.  The  malformations  of  single  individuals,  which  we  with  Foerster 
have  distinguished  as  t&onsfrq  per fabrictun  alienam  or  monstrosities 
by  perversion,  consist  exclusively  of  abnormalities  in  the  viscera  of  the 
thorax  and  abdomen.  To  this  class  belongs  tin-  Situ*  transversa*  or  right- 
and-left  reversal  of  the  position  of  the  thoracic  or  abdominal  viscera,  or 
both.  In  this  case  we  usually  find,  in  addition  to  the  change  of  position, 
other  changes  in  the  form*  and  relations  of  tin'  misplaced  organs.  Here 
also  we  include  the  various  malformations  (mostly  by  defect)  of  the  heart 
and  great  vessels.  Lastly,  we  must  mention  the  numerous  malformations 
of  the  genital  apparatus,  especially  those  distinguished  as  true  and  false 
hermaphroditism. 

1  tail  of  these  malformations  is  in  general  to  be  referred  to  the 

factors  cited  in  An.  :i.     They  are  for  the  most  part  to  be  reckoned  among 
the  malformations  by  arrest.' 

I '  For  further  details  on  this  subject  see  the  obaptera  relating  thereto  in  the  Special 
Pathological  Au  atomy,  j 
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5.  Double  monstrosities,  monttta  dupttda,  have  the  entire  body, 
or  a  part  of  it,  duplicated.  The  duplicated  parts  are  sometimes  equally 
well  developed,  sometimes  unequally.  In  the  latter  case  one  part  is 
stunted,  and  appears  as  a  parasitic  appendage  to  a  well-formed  individual. 
We  thus  distinguish  between  equal  and  unequal  double  monstrosi 

ivories  had  it  that  double  monsters  arose  through  the  adhesion 
of  two  originally  distinct  ova  (Meckel,  Gurlt,  G.  St,  Hilaire).  It  was 
even  assumed  that  the  membranes  of  two  separate  ova  might  disappear 
at  the  point  of  contact,  and  then  that  the  two  fcetuses  might  become 
fused  together,  so  to  speak.     This  view  is  no  longer  upheld. 

All  double  monsters  originate  from  a  single  ovum  and  are  fashioned 
on  a  single  blastodermic  vesicle. 

According  to  Koelliker,  the  first  rudiment  of  the  embryo  appears  as  a 
round  opaque  white  spot  on  the  wall  of  the  blastodermic  vesicle.  This 
embryonic  area  (area  embrt/onalh),  formerly  misnamed  the  germi- 
1  area.  The  embryonic  area  originates  in  a  thickening  of  the  epiblast 
toderm),  produced  by  a  proliferation  of  the  cells  of  this  outer  layer  of 
e  bilaminar  blastodermic  vesicle.  The  embryonic  area  next  becomes 
pear-shaped.  At  the  same  time  there  appears  at  its  posterior  extremity 
a  rounded  thickening,  which  is  continued  into  a  somewhat  conical  pro- 
longation. This  thickening  is  the  earliest  rudiment  of  the  primitive 
streak,  in  other  words,  it  is  the  region  of  the  epiblast  or  ektoderm  from 
ich  the  mesoblastic  layer  is  to  begin  to  grow.  From  the  primitive 
k  the  mesoblastic  layer  spreads  between  the  epiblast  and  hypoblast 
extends  over  the  whole  of  the  embryonic  area,  and  at  length  passes 
undaries.  It  thus  forms  a  marginal  zone,  called  the  vascular  area 
loaa),  around  the  embryonic  area.  When  the  primitive  stnak 
existed  for  some  time,  there  appears  in  front  of  it  the  medullary 
Thereupon  the  embryonic  area  becomes  differentiated  into  a 
•  bral  zone  adjoining  the  medullary  groove,  and  an  outer  lateral  or 
parietal  zone.  The  various  parts  and  members  of  the  embryo  are  pro- 
duced by  the  progressive  development  of  both  zones. 

The  genesis  of  a  double  monster  may  be  accounted  for  in  various 
ways.  In  the  first  place  it  is  conceivable  that  two  embryonic  areas  may 
fcrise  on  the  surface  of  a  single  blastodermic  vesicle.  These  as  they  grow 
may  come  into  contact,  and  fuse  with  each  other  to  a  greater  or  less  ex- 
Another  possibility  is — that  in  the  same  embryonic  area  two 
e  streaks  may  appear,  and  subsequently  two  medullary  grooves  ; 
these  may  remain  distinct,  or  may  in  part  become  blended.  Thirdly,  we 
may  suppose  the  primitive  streak  to  be  single,  while  the  medullary  gr< 

i    in    duplicate    either   throughout    or    in    some    part  of   it. 

Finally,  it  may  happen  that  in  certain  cases  the  duplication  occurs  at  a 

■till  later  stage,  affecting  either  single  parts  of  the  vertebral  or  parietal 

rudiments  of  the  several  organs  as  they  develop  from   these 

zones, 

Each  of   these   hypotheses  assumes   that  at  some   time  or    other  a 
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duplication  occurs  in  parts  which  normally  are  developed  as  single.     In 
the  first,   the  date  at   which   duplication  appears   is  that  at  which 
embryonic  area  is   first    formed.     In  the  others,  the   duplication   takes 
place   within   the  embryonic  area  itself.     In   the    first   three  cases, 
duplication  occurs  in  structures  which  are  axial  ;  iti  the  fourth,  it  may  be 
limited  to  parts  which  are  lateral. 

We  are  compelled  to  accept  the  hypothesis  that  a  duplication  of  some 
part  or  parts  of  the  blastodermic  vesicle  or  embryonic  area  can  take 
place,  if  we  are  to  account  for  the  genesis  of  double  monsters.  The  only 
question  is — how  far  it  is  possible  for  a  duplication  which  has  already 
taken  place  to  disappear  again,  owing  to  subsequent  fusion.  For  ex- 
ample, it  may  be  asked — whether  from  two  originally  distinct  embryonic 
areas  nothing  but  separate  homologous  twins  can  ever  develop;  or 
whether  the  twin  rudiments  can  unite  again  at  some  later  stage.  This 
question  cannot  as  yet  be  definitely  answered,  so  far  at  least  as  concerns 
embryos  of  the  age  at  which  the  blastodermic  layers  have  become  com- 
pletely differentiated.  On  the  other  hand,  it  may  readily  be  believed 
that  two  embryonic  areas  which  are  actually  in  process  of  formation  may 
encroach  on  each  other  and  so  unite.  Here  wo  have  to  do  not  with  a 
fusion  of  two  formed  and  separate  structures,  but  merely  with  a  group- 
ing or  arrangement  of  cells  (due  to  identical  processes)  taking  place 
round  two  centres  close  to  each  other,  instead  of  round  a  single  one.  It 
ii  perhaps  best,  in  dealing  with  the  genesis  of  the  double  malformations, 
to  avoid  assuming  the  occurrence  of  secondary  fusion  or  reunion  of  pri- 
marily distinct  rudiments  ;  and  to  refer  them  all  to  incomplete  cleavage 
or  duplication.  The  ultimate  causes  of  such  cleavage  are  unknown  to 
us  ;  it  is  likely  that  they  are  partly  internal  and  partly  external. 

[The  views  of  different  authors  on  this  subject  (the  genesis  of  double 
monstrosities)  arc  very  various.  Some,  like  Foerster,  Virchow,  Oellacher, 
Ahlfeld,  and  Gerlach,  pronounco  for  the  theory  of  cleavage.  Others,  suofa 
as  Schultze,  Panum,  and  Man-hand,  think  that  rudiments  already  more 
or  less  completely  distinct  may  reunite,  According  to  Rauber,  two  or 
more  primitive  streaks  may  be  formed  on  a  single  embryonic  area;  and 
these  may  meet  at  some  point  in  their  length  and  there  fuse  together. 
This  is  the  M  Radial  "  theory.  Marchand  maintains  that  two  rudimentary 
embryos  are  formed,  and  then  unite.  The  duplication  of  the  embryo  is, 
he  thinks,  referable  to  causes  anterior  to  the  segmentation,  inherent 
therefore  in  the  ovum  before  impregnation,  or  involved  in  the  process  of 
impregnation  itself.  In  support  of  this  hypothesis  he  adduces  some 
ut  observations  on  invertebrates,  which  make  it  probable  that  the 
admission  of  two  spermatozoa  to  the  ovum  may  lead  to  the  formation  of 
two  centres  of  segmentation.  In  other  cases  it  is  said  that  two  blasto- 
dermic vesicles  may  be  formed,  and  give  rise  to  a  double  monstrosity. 
L.  Gerlach  lately  attempted  to  produce  double  monsters  experimentally* 
He  varnished  over  a   number  of  hens  egg&  before  incubation,  leaving 
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nothing  uncovered  but  a  Y-shaped  space  over  the  region  of  the  primitive 
streak.  Out  of  a  number  of  trials  he  obtained,  on  one  occasion,  a 
ihtplicitas  anterior  (Art.  14),  in  addition  to  various  other  malformations. 
B«  infers  that  in  chicks  at  least  it  is  possible  to  produce  double  mon- 
strosities by  artificial  means. 

See  Foerster,  **  Die  Missbildungen  des  Menschen,"  Jena,  1865  ;  Panum, 
**  Untersuchungen  tlber  Entstehung  der  Missbildungen,"  Berlin,  1860, 
and  u  Virch,  Arch./'  vol.  lxxii.  ;  Douitz,  "  Reichert's  Archiv  fur  Anat.  u. 
Physiol/'  I860  ;  Dittmer,  "  Reicbert's  Archiv,"  1875  ;  Ahlfeld,  «  Archiv 
fur  GynakoL,  vol.  ix.,  and  "  Die  Missbildungen  des  Menschen,"  Leipzig, 
1880  ;  Rauber,  u  Virch.  Arch.,"  vol.  lxxi,  ;  Marchand,  "  Realencyclop&die 
der  gesammten  Heilkunde,**  Art.  u  Missbildungen  ;  n  L»  Gerlach,  u  Sitz- 
ungsberichte  d.  phys.  med.  Soc  zu  Erlangen,"  1880 ;  Cleland,  Journal 
'Anatomy,  1874] 


CHAPTER  IL 


MALFORMATIONS  BY  ABEEST  IN  SINGLE  INDIVIDUALS. 


a.  Arrested  Development  of  the  Embryo  as  a  Whole, 

6.  If  the  development  of  the  embryo  as  a  whole  be  interrupted,  one 
of  two  results  will  follow.  When  the  disturbance  is  grave  the  further 
development  of  the  embryo  is  rendered  impossible  ;  it  either  ceases  to 
live  forthwith,  or  it  dwindles  away  and  ultimately  perishes  unborn.  A 
slighter  disturbance  may  not  exclude  a  certain  amount  of  development, 
and  as  a  result  there  is  born  a  fcetus  whose  general  form  is  normal,  though 
in  size  it  is  small  and  puny.  A  dead  foetus  cannot  remain  for  long  un- 
changed ;  sooner  or  later  it  undergoes  certain  retrograde  alterations.  In 
most  cases,  fcetus  and  membranes  are  expelled  from  the  womb,  and  this 
constitutes  abortion.  In  other  cases,  that  is  to  say,  in  the  earlier  stages 
of  its  development,  the  embryo  may  be  absorbed  and  so  disappear,  the 
membranes  undergoing  a  different  fate.  Most  commonly  they  are  ex- 
pelled at  once  ;  but  at  times  they  remain  and  pass  through  further 
changes.  In  this  latter  way  is  generally  formed  the  so-called  fleshy 
mole  (mala  carnosa ;  otherwise  clot-  or  blood-mole).  This  is  a  ilesh- 
like  mass  consisting  of  membranes  and  altered  blood-clots.  The  clots 
form  the  greater  part  of  the  mass  ;  they  are  the  result  of  hemorrhages 
from  the  maternal  placenta,  and  are  not  infrequently  the  efficient  cause 
of  the  death  of  the  foetus, 

In  other  cases,  the  villi  of  the  chorion  undergo  a  peculiar  degeneration, 
increase  in  size,  and  at  length  form  a  mass  of  club-shaped  or  spherical 
translucent  cysts.  These  give  the  ovum  at  first  sight  the  appearance  of 
a  bunch  of  grapes  (whence  the  German  najne  Thxubenmole,  or  grape- 
mole).  The  manner  in  which  cyst  grows  out  of  cyst,  and  the  absence  of 
stems  uniting  the  pedicles,  render  this  comparison  somewhat  inexact.  In 
England  this  "  cystic  degeneration  n  of  the  membranes  is  often  described 
as  a  hydatidiform  mole. 

A  still  rarer  product  of  completely  arrested  development  is  the  so- 
called  llthopfiBdium.  The  foetus  dries  up  into  a  kind  of  mummy,  while 
its  superficial  parts  and  the  tissues  inclosing  it  become  calcified.  This 
effect  is  oftenest  found  when  the  situation  of  the  ovum  is  abnormal. 

The  second  result  of  a  general  arrest  of  growth  is  dwarfing  of  the 
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entire  body  (Microsomia  or  Nanosomta).  Sometimes  in  dwarfs  the  pro- 
portion between  the  several  parts  is  abnormal  ;  for  example,  the  head  is 
ofUn  inordinately  large. 


b.  Arrested  Development  of  Parts  of  the  Body. 

Malformations  depending  on  imperfect  closure  of  the  cerebrospinal 
cavitv. 

(1)  Acrania  \lfimioGphalkM)  QfwdoeoktsU)  is  a  frequent  maHorma- 

10  ;  it  consists  in  an  entire  absence  of  the  bones  and  integuments  form- 

ig  the  vault  of  the  skull.     In  most  cases  the  brain  is  also  lacking  (Anm- 

thalia),  and  the  base  of   the  skull    is  covered  with    a  vascular  mass  of 

connective  tissue,  enclosing   a  variable    number  of   cyst-like  structures. 

More  rarely  there  is  found  a  pocket-like  fold  of  dura  mater,  containing 

some  bnin-detritus.     The    forehead  being  imperfectly  formed  the 

.  and  give  these  monsters  a  toad-like  appearance.  The 
parietal  bones  are  entirely  absent.  The  tabular  portions  of  the  occipitals, 
temporals,  and  frontals,  may  be  wanting  in  wtiole  or  in  part.  If  the 
supra-occipital  be  also  wanting,  while  the  upper  cervical  vertebrae  remain 
unclosed,  the  monstrosity  is  spoken  of  as  Vranio-raeftischisis.  In  such 
cases  the  upper  part  of  the  spinal  cord  is  also  wanting  or  rudimentary. 

The  production  of  Acrania  is  referred  by  G.  St.  Hilaire,  Foerster,  and 
Panum  to  the  collection  of  fluid  in  the  cerebral  vesicles  prior  to  the  fourth 
month  of  gestation  (Hydrocrphrdu*).  Dareste  and  Perls  dispute  this 
view,  on  the  ground  that  in  Acrania  the  base  of  the  skull  is  generally 
convex  toward  the  brain,  and  cannot  have  been  subjected  to  pressure 
ling  outward  such  as  hydrocephalus  would  produce.  They  therefore 
regard  the  cause  of  Acrania  to  be  some  pressure  exerted  on  the  cranium 
from  without.  Perls  maintains  that  this  external  pressure  may  be  ex- 
erted by  the  head-fold  of  the  amnion  ;  this  may,  he  thinks,  bo  stretched 
too  tightly  over  the  cranial  flexure,  and  so  arrest  the  proper  development 
of  the  cranial  vault. 

Quite  recently  Lebedeff  has  offered  a  new  explanation  of  Anenceph- 
alia  and   Acrania,     He  thinks  these  are  due  to  the  production  of  an  ab- 
normally   sharp  cranial  flexure  in   the  embryo.     This   occurs   when  the 
cephalic  extremity  grows  at  an  unusual  rate  in  the  longitudinal  direction, 
or  when  the  head-fold  of  the  amnion  is  retarded  in  its  development.     In 
msequence  of  the  sharp  flexure  the  closure  of  the  medullary  plate  to 
the  medullary  canal   is  prevented  ;  or  else  the  medullary  canal   al- 
ly  formed  is  obliterated.     This  explains   very  easily  the  subsequent 
snee  of  the  brain,  and  of  its  membranous  and  bony  coverings.     The 
structures  found  upon  the  base  of  the  skull   LebedefT   believes  to 
iginate  from  the  folds  of  the  medullary  plate,  which  sink  into  the  sub- 
toe  of    the  mesoblast,   and   are  then  constricted    off  from   the  main 
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(2)  Hernia  Cerebri  and  Spina  bifida  are  terms  used  to  describe 
minor  deficiencies  in  the  walls  of  the  skull  or  of  the  vertebral  column, 
through  which  the  contents  of  their  respective  cavities  protrude.  In  the 
case  of  tin'  skull,  a  sacculation  appears  on  the  surface,  which  con  taint 
either  fluid  { Meningocele))  or  brain-substance  (Encephalocele)t  or  both 
(Jfy<frofn<'rj>ftithtcde).  The  fluid  may  lie  either  in  the  subarachnoid  tis- 
sue, or  in  the  dilated  and  sacculated  ventricle;  in  the  latter  case  it  is  en- 
closed on  all  sides  by  brain-substance  {Hydrocephalus  externus  and  t»- 
temm). 

Hernia  cerebri  is  oftenest  found  in  the  occipital  region,  and  at  the 
root  of  the  nose.  The  size  of  the  sac,  as  also  the  size  of  the  opening  in 
the  skull-wall,  are  very  various. 

The  malformation  known  as  Spina  bifida  is  generally  limited  to  the 
sacral  and  lumbar  regions  of  the  vertebral  column.  The  herniated  sac  is 
covered  by  the  integuments,  and  contains  either  fluid  only  {Hydrorachi* 
externa  or  Spinal  meningocele),  or  fluid  with  a  thin  layer  of  cord-sub- 
stance (Jfydrorqcku  interna  or  Uydromyelocele).  In  the  latter  case,  the 
central  canal  is  dilated  by  the  fluid.1 

(3)  Cyclopia  or  Synophthalmia  is  a  malformation  in  which  the 
orbits  form  a  single  continuous  cavity.  This  may  be  either  very  small, 
containing  a  mere  rudiment  of  an  eye  or  none  at  all,  or  larger  in  size  and 
containing  one  eye  or  two  lying  close  together.  The  nose  is  wanting,  or 
represented  by  a  snout-like  projection  just  beneath  the  common  orbit. 
When  the  brain  is  examined,  we  find  instead  of  the  cerebral  hemispheres 
an  undivided  pointed  vesicle  running  from  behind  forward  ;  the  optic 
nerve  is  often  either  absent  or  single,  and  the  olfactory  nerve  is  likewise 
wanting.  The  other  parts  of  the  brain  may  also  exhibit  various  malfor- 
mations. The  malformation  as  a  whole  depends  on  the  defective  develop- 
ment of  the  primary  cerebral  vesicle,  in  consequence  of  which  the  optic 
vesicles  remain  either  unevolved  or  in  close  contact  with  each  other 
(Perls).  Dareste  thinks  the  cause  is  arrested  development  of  the  head- 
fold  of  the  amnion. 

[References:  Foerster,  loc*  cit.;  Dareste,  loc.  ciL;  Perls,  "  Allgemeine 
Pathologic,"  ii.,  1879;  LebedefT,  "Virch.  Arch.,"  vol.  lxxxvl;  Marchand, 
toe,  cit.;  Ackermann,  "Die  Schadeldiflormitat  bei  der  Encephalocele con- 
genita," Halle,  1882.] 

8.  Fissural  malformations  depending  on  imperfect  union  of  the  bran- 
chial arches. 

(1)  Cleft  palate  (C'hcilo-gnatho-palatoschUis),  In  this  deformity  a 
fissure  extends  from  the  upper  lip  through  the  alveolar  process  of  the  su- 
perior maxilla,  the  superior  maxilla  itself,  and  the  palate.  The  hard  palate 
is  cleft  along  its  line  of  junction  with  the  vomer ;  in  the  soft  palate  the 


f 'An  interesting-  series  of  cases  of  Spina  bifida  will  befonnd  described  in  the  Medi* 
cat  Timu  and  Gaulte,  8,  1858.] 
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fissure  passes  along  the  middle  line  ;  in  the  alveolar  process  it  goes  be- 
tween the  exterior  incisor  and  the  canine  tooth.  If  the  fissure  is  bilateral, 
there  appears  a  yawning  aperture  above  the  mouth,  which  is  wider  and 
deeper  according  to  the  stage  at  which  the  development  of  the  vomer, 
iiitermaxilla,  and  lip  was  arrested. 

Very  often  the  fissure  affects  only  the  upper  lip  (Labium  hporinum, 
hare-lip)  ;  less  often  the  palate  alone,  or  the  palate  and  superior  maxilla. 
The  slightest  degree  of  fissure  is  probably  represented  by  a  slight  notch 
or  scar  in  the  upper  lip,  or  in  another  direction  by  a  bifurcation  of  the 
uvula.      Even  slight  fissures  of  this  kind  may,  however,  be  bilateral. 

These  varieties  of  fissure  depend  on  an  imperfect  union  of  the  supe- 
rior maxillary  and  palatal  processes  of  the  first  branchial  arch  with  the 
nasal  process  of  the  frontal,  the  intennaxilla,  and  the  vomer.  This  union 
should  normally  take  place  in  the  third  month.  In  some  cases  the  cause 
of  the  cleft  has  been  found  to  be  a  morbid  adhesion  of  the  amnion  to  the 
face.      The  malformation  may  bo  hereditary. 

Schistoprosopia  and  Aprosopia.  If  the  development  of  the 
first  branchial  arch,  and  of  the  nasal  process  of  the  frontal,  be  still  more 
seriously   interfered    with,  we  have   instead  of  the   middle  of  the   face  a 

e  gaping  cavity.  Cleft-palate  has  become  cleft-face.  In  extreme 
cases,  eyes  and  nose  being  also  absent,  there  may  be  no  face  at  alt. 

(3)  Agnathia,  or  absence  of  the  inferior  maxilla,  is  due  to  arrested 
development  of  the  inferior  maxillary  process  of  the  first  branchial  arch. 
In  consequence  of  this  deficiency  the  lower  half  of  the  face  seems  cut 
•way,  and  the  ears  come  almost  into  contact  with  each  other  {Synotia). 
In  special  instances  the  superior  maxillary  process  is  also  rudimentary, 
and  themalformatiou  is  accompanied  by  Cyclopia,  with  imperfect  cere- 
bral •  ''fit, 

(4)  In  consequence  of  the  partial  persistence  of  a  branchial  cleft,  we 
sometimes  meet  with  fissure  of  the  neck,  the  so-called  Fistula  colli 
congenita.  This  oftenest  takes  the  form  of  an  opening  a  little  above 
and  external  to  the  sterno-clavicular  joint;  more  rarely  the  opening  is  in 
the  middle  line,  or  higher  up  in  the  neck.  Generally  there  is  but  one 
opening  ;  sometimes,  however,  there  are  two  symmetrically  placed.     The 

ilar  canal  is  for  the  most  part  narrow  and  lined  with  mucous  mem- 
brane; it  passes  upward  and  inward,  and  as  a  rule  ends  ciecally ;  now  and 
then  it  opens  into  the  trachea  or  the  pharynx. 

^times  such  fistulas  have  dilatations,  or  these  may  take  the  form 
of  closed  cysts  filled  with  fluid  (Ift/tfronk  CoUi  Congenita),  or  of  cavities 
containing  epidermoid  cells  and  cellular  detritus  (Atfieromata).  Fistulae 
ts  of  this  kind  are  usually  formed  in  the  site  of  the  third  or  fourth 
branchial  cleft.  Their  hereditary  character  has  been  established  in  nume- 
rous instances. 

[On  cervical  fistula  see  Heusinger,  "  Virch.  Arch,,"  vols,  xxix.  and 
xxxiii.,  "Deutsche  Zeitschrift  fur  Thiermed,,"  ii.,  1875;  Rehn,  "  Virch. 
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Archiv,"  vol  lxiL ;  Neumann  and  Baumgarten,  "Arch,,  fur  klin,  Chirur- 
."  xx.;  Virchow,  "  Virch,  Arch.,"  vol.  xxxv.;  Schede,  *  Arch.  fQr  klin, 
Chirurgie,"  xiv.] 


0,  Fissural  malformations  depending  on  imperfect  closure  of  the 
pleuro-peritoneal  cavity. 

The  abdominal  surface  of  the  embryo,  which  is  that  directed  toward 
the  blastodermic  vesicle,  begins  about  the  third  or  fourth  week  to  close 
in  by  converging  marginal  growth.  This  at  first  takes  place  only  from 
tin-  anterior  and  posterior  ends,  but  afterward  at  the  lateral  borders  also. 
At  the  end  of  this  stage  the  only  can  mm  meat  ion  between  the  intestinal 
cavity  and  the  vitelline  or  umbilical  reticle  la  bj  means  of  the  omphalo- 
mesera'ic  or  vitelline  duct.  In  the  sixth  week  the  duct  becomes  obliter- 
ated, but  it  happens  not  infrequently  that  the  part  next  to  the  intestine 
persists  as  Meckel's  diverticulum  j  this  takes  the  form  of  a  cylindrical 
or  club-shaped  sacculation  of  the  ileum. 

Clefts  of  the  abdominal  wall.  The  complete  closure  of  the  body- 
cavity  occurs  in  the  eighth  week,  but  this  is  liable  to  several  forms  of 
Interruption.  The  slightest  degree  of  abnormality  is  that  in  which  a 
peritoneal  protrusion,  containing  I  coil  of  intestine,  persists  at  the  site  of 
the  umbilicus.  This  forms  a  hemispherical  bulging,  from  the  apex  of 
which  the  umbilical  cord  arises  (Hernia  funis).  This  malformation  is 
common;  the  sac  is  usually  small;  it  is  less  usual  for  the  hiatus  in  the 
abdominal  wall  to  be  considerable*  Cases,  however,  occur  in  which  a 
fissure  extends  for  nearly  the  entire  length  of  the  anterior  belly-wall 
(G  astroschisis  or  FtRMtra  tibdom&n<tU8)\  this  may  even  extend  to  the 
thorax  (Thoraco-gastroschisis),  In  the  latter  ease  the  development  of 
the  lamina?  laterales  toward  the  umbilical  vesicle  must  have  been  very 
early  arrested.  It  is  even  possible  for  the  funis  to  be  absent  altogether, 
and  then  the  umbilical  vessels  pass  direct  to  the  placenta.  Occasionally 
the  fissure  is  altogether  unclosed;  in  other  instances  a  kind  of  hernial  sac 
is  formed  by  the  peritoneum  and  the  amnion  stretched  over  it. 

NOw  ami  then  we  find  that  the  abdominal  wall  is  duly  closed  in  the 
neighborhood  of  the  umbilicus,  while  a  fissure  persists  either  above  it  or 
below  it.  If  below  it,  the  fissure  is  usually  associated  with  imperfect 
closure  of  the  atlantois  and  so  of  the  urinary  bladder.  The  internal  mu- 
cous surface  of  the  bladder  in  this  case  appears  externally,  and  is  pressed 
forward  and  everted  by  the  intestines  behind.  The  genital  groove  re- 
mains unclosed,  and  the  external  genitals  arc  ill-developed.  This  is  ■ 
known  as  Inversio,  JBctopia,  or  JSestrophto  vesicas. 

Clefts  of  the  thoracic  wall.  If  the  fissure  is  small  and  merely 
affects  the  sternum,  it  is  described  as  fitxura  B& Bffli  ,  if  it  is  wider,  so 
that  the  heart  is  covered  only  by  membrane  and  integument  and  pro- 
trudes, it  is  called  Ectopia  cordis. 

The  efficient  causes  of  these  imperfections  of  development  are  seldom 
demonstrable.     It  may  be  that   they  depend  in  part  on  morbid  adhesions 
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of  the  borders  of  the  lamimr  luteraks  to  the  amnion.  Very  frequently 
ley  are  found  in  individuals  affected  with  malformations  in  other  parts, 
ich  as  the  genitals  or  anus. 

[See  Buhl,  "  Klinik  der  Geburtskunde  von  Hecker  utid  Buhl,"  1861; 
edl,  "Wiener  med,  Jahrbuch,"  1863;  Ahlfeld,  "Arch,  L  QYnik.,"  v.; 
Perls,  "  Allg.  Pathologie,"  ii.,  1879.     On  intestinal  diverticula  see  Lock- 
rood,  British  Medical  Journal,  1882;  Roth,  "  Vircb.  Arch.,"  vol.  Ixxxvi.] 

10,   Aplasia  of  the  extremities  and  of  the  hip-  and  shoulder-ginll- 
Defects   in   the  d  tent  of  the  limbs   arc  by  no  means   rare. 

ifferent  classes  are  distinguished  according  to  the  degree  of  malforma- 
ion. 

(1 )  Limbs  entirely  wanting  or  replaced  by  wart-like  stumps. 
Vunk  generally  well-formed. 

(2)  Ptromelu*.     All  the  limbs  stunted. 
tmeiutk     Limbs  consisting  merely  of  hands  and  feet,  sessile 

in  the  shoulders  and  pelvis. 

tu  I  Mi '•<■.>!> racking  Micropus).     Limbs  regular  in  form, 
it  abnormally  small. 

U4  and  ApUB.     Absence  of  upper  limbs,  while  lower  are 
■ell-formed;  anil  vice  versd. 

(Ct)   I  and   /}- r.jitr.9.     Arms  and  tbigha  normal;   forearms 

id  hands,  legs  and  feet  malformed. 

"kins  and  Monopyj,     Absence  of  a  single  upper  or  lower 
ib. 

yu»,  or  Siren -monster.     Lower  limbs  coalescent,  being  first 

>tat«d  backward  so  that  the  external  surfaces  oome  into  contact.     The 

vlvis  is  usually  malformed,  as  also  the  external  genitals,  bladder,  urethra, 

id  anus.     Feet  may   be   wholly   absent  or  represented  by   single   toes 

«   apu*)  ;   or  there    may  be  one  {$.  mtmopuH)    or  both   feet    (S. 

yus)  at  the  end  of  the  undivided  extremity. 

Achirta    and    I'<  r>><  /tints.     Absence    or   stunted   growth    of    the 
entire  hand  or  foot  is  seldom  observed.      More  frequently  we  find  :ih» 

ngle   ringers  or  toes  (Fwoctoctyhw)]  or  coalescence  of  two  or  more 
or  "  webbing  "). 
(h>)  Of  the    several    bones  those  most    commonly  wanting  are  the 
idius,  fibula,  patella,  clavicle,  and  scapula. 

[See  Foerster,   he.  cit.  /    Gruber,    "  Ueber   angeborno  Dofecte   der 

w  Arch.  f.  Anat.  u.   Pbys,"  1863  ;  Voigt,  "Ueber  congenitalen 

liusdefe.  n    d.   If.   ik,  Julliard,  "Sympodia:"  "Gaz. 

I.  de  Paris,"  1869.      Many  cases  of  malformation  of  the  limbs  have 

>en  attributable  to  constriction  and  even  amputation  by  folds  or  bands 

the  fcetal   membranes,  or  by  loops  of  the  umbilical  OOft}.     Compare 

and    Blix,   "Jahresber.   der  gesammt.    Med.,"   18G3  ;    Bambeke, 


30 


A    TEXTBOOK    OF    PATHOLOGICAL    ANATOMY. 


"Annal.  de  la  Societe*  de  Med.  de  Gand,"  1861;  Baker  Brown,  " 
stetrioal   Transactions/*  viit.,   1867.     Dareste  explains   the   formation  of 
the    siren-monster    by   supposing   that   the   tail-fold   of   the  amnion  has 
pressed  too  tightly  on  the  caudal  end  of  the  embryo.] 


c  Malformations  and  Malpositions  of  the  Organs. 


1L  We  have  seen  that  the  form  of  the  body  as  a  whole  is  liable  to 
manifold  irregularities,  resulting  from  disturbances  in  its  development. 
The  several  organs  may  likewise,  and  from  like  causes,  deviate  in  form 
and  structure  from  the  normal.  Especially  is  this  the  case  with  the 
genital  organs  and  with  the  heart,  which  very  often  exhibit  anomalies 
depending  on  arrested  development.  But  malformations  affecting  the 
alimentary  canal,  the  kidneys,  the  lungs,  or  the  brain,  are  by  no  means 
rare.  These  will  more  naturally  fall  to  be  discussed  in  connection  with 
the  pathological  anatomy  of  the  respective  organs. 

Very  frequently,  too,  we  meet  with  malposition  of  the  organs.  This 
reaches  its  highest  degree  in  the  so-called  Situs  tiransvertms  (or  inversus) 
Viseerurrt  ;  this  is  a  right-and-left  reversal  of  the  viscera,  the  contents  of 
the  thorax  and  abdomen  being  transposed  as  if  reflected  in  a  mirror.  It 
occurs  in  single  as  well  as  in  double  monsters. 

But  apart  from  the  viscera,  malpositions  also  occur  in  connection  with 
the  extremities.  Under  this  head  must  specially  be  mentioned  congen- 
ital dislocations,  or  displacements  of  the  articular  ends  of  bones  from 
their  sockets  ;  and  also  abnormal  positions  of  the  feet,  the  hands  being 
less  often  misplaced. 

According  to  the  position  of  the  foot  we  distinguish  four  types  : 

(1)  Pes  varus  (commonly  though  less  strictly  called  Talipes  varus), 
or  club-foot.  The  inner  border  of  the  foot  is  directed  upward,  the  outer 
downward  ;  the  heels  inward  ;  the  astragalus  projects  strongly  outward  ; 
the  scaphoid  bone  lies  beneath  the  inner  malleolus.  The  calf-muscles  and 
tendo-Achillis  are  shortened. 

(2)  Pes  valgus,  or  flat-foot.  The  outer  border  of  the  foot  is  directed 
upward,  the  inner  downward  ;  the  sole  outward.  The  peronei  and 
extensor  muscles  are  shortened. 

(3)  Pes  equinus,  or  (as  we  might  call  it)  tip-foot.  The  heel  is 
drawn  upward  ;  the  tendo-Achillis  shortened. 

(4)  Talipes  calcaneus,  or  hook-foot.  The  toes  are  drawn  up  toward 
the  front  of  the  leg.  The  tibialis  anticus,  the  peroneus  longua  and 
brevis,  and  the  extensors,  are  shortened. 

[References  on  Situs  tratisversus :— K.  E.  Von  Baer,  (l  Entwickel- 
ungsgeschichte,  i.,  p.  51  ;  Valsuani,  "  Annali  univ.  di  med.,"  February, 
1869  ;  Gruber,  "Arch.  f.  Anat.  u.  Phys.,n  1865;  Buhl,  "  MittheiL  Munch- 
ner  pathol.  Inst.,"  1878  ;  Hickman,  «  Trans.  Path.  Soc„"  1869  j  ValH* 
enne,  "  fitude  sur  les  transpositions  viscerates,"  Paris,  1881. 
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Transposition  of  the  abdominal  viscera  alone  is  much  more  uncom- 
mon than  complete  transposition  of  all  the  viscera. 

References  on  Congenital  Dislocation :  Hueter,  "  Gelenkkrankheiten," 
second  edition  ;  Konig,  u  Lehrb.  der  Chirargie,"  ii.  ;  Grawitz,  "  Virchow 
Archiv,"  vol.  luciv.  ;  Krotilein,  "  Deutsche  Chirurgie,"  part  26,  1882. 

The  ordinary  surgical  text-books  give  details  concerning  the  various 
congenital  deformities  of  the  hands  and  feet.  On  the  genesis  of  club- 
foot see  "  Adams's  Jacksonian  Essay/*  London,  1873.  ] 


CHAPTER  III. 
DOUBLE  MONSTB09ITIES  AND  MALFORMATIONS. 

a.    Cleavage  Affecting  the  Undifferentiated  Embryo. 


a.  Complete  Cleavage  of  the  Axial  Structures. 

\~*.    Forms  in  which  the  development  of  the  segments  is  equal 

(1)  Homologous  twine;  these  are  produced  when  the  development 
of  the  divided  rudimental  embryos  goes  on  without  check  or  bindftl 
Homologous  twins  are  always  of  the  same  sex.  Each  twin  is  enclosed 
in  its  own  amnion,  though  portions  of  the  membranes  may  disappear 
where  the  two  are  in  contact.  The  placenta  is  almost  always  single  and 
common. 

(2)  Thoraeopagi.  If  the  two  rudimental  embryos  lie  near  or  in  con- 
tact with  each  other,  •  double  monster  may  result.  If  portions  of  the 
trunk,  that  is  of  the  thorax  or  abdomen,  are  coalescent,  the  monster  is 
described  as  Thoracopagus,  As  the  umbilicus  and  umbilical  cord  are 
single  and  common,  the  term  Omphalopagus  is  sometimes  applied  to  it. 
The  various  forms  of  this  monstrosity  are  named  from  the  extent  to 
which  coalescence  is  carried. 

Xiphopagi  are  those  in  which  the  en  si  form  processes  are  united  by  a 
cartilaginous  bridge.  The  peritoneum  passes  for  some  distance  into  the 
connecting  structure  (the  well-known  Siamese  twins  were  xiphopagi). 

nopOffi  hvq  xiphopagi  with  a  common  thoracic  cavity.  The  ster- 
num may  be  double  or  single  ;  the  heart  also  double  or  single,  in  which 
latter  case  it  is  malformed  ;  the  alimentary  canal  is  in  part  common  ;  the 
liver  double,  though  the  two  organs  are  connected  by  processes  of  gland- 
substance.  Two  of  the  upper  limbs  maybe  coalescent  (Thorarujntgus 
tribraobitts))  or  two  lower  limbs  and  the  pelves  (77*,  tripus).  If  the 
heads  as  well  as  the  breasts  and  bellies  have  coalesced,  we  have  a  TVoa- 
thin-  <  tphah -thoracopagus,   or    Si/nwphahtB.       If   a   face    be 

formed  on  the  posterior  aspect  of  the  head  as  well  as  on  the  anterior,  fcbti 
monster  is  described  as  Janus-headed  or  Janieeps,  Generally  one  of  the 
faces  is  a  mere  rudiment  {Janiceps  asgmmetros).  The  liver  of  the  right- 
hand  twin  is  usually  "  perverted"  in  position  ;  more  rarely  this  is  the 
case  with  the  other  viscera  also,  Thoracopagi  are  the  commonest  kind 
of  double  monsters. 
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(3)  CraniopagUS  is  a  pair  of  twins  whose  heads  are  adherent.  They 
are  distinguished  as  frontal,  parietal,  or  occipital  according  to  the  local- 
ity of  the  adhesion.     They  are  rare. 

(4)  Ischiopagus  is  a  monstrosity  in  which  the  twins  are  united  only 
at  the  pelvis.  The  spinal  column  and  pelvis  is  duplicated,  but  the  latter 
forms  but  a  single  wide  girdle  of  bone,  in  which  the  two  sacra  are  at  op- 
posite sides.  This  double  pelvis  carries  two  or  four  limbs.  The  trunks 
arise  distinct  and  bent  away  from  each  other. 


[In  preparing  this  systematic  survey  of  the  double  monstrosities  use 
has  been  made  chiefly  of  Ahlfeld's  work,  "  Die  Missbildungen  des  Men- 
schen,"  Leipzig,  1880,  and  of  the  chapter  in  Perls's  "  Allgemeine  Pathol- 
ogic."    Both  treatises  give  references  to  the  literature  of  the  subject. 

The  genesis  of  all  these  double  forms  seems  most  easily  explained  by 
supposing  that  two  embryonic  areas  are  formed  on  the  surface  of  a  single 
blastodermic  vesicle,  and  that  these  as  they  grow  come  into  contact  and 
at  some  part  or  other  of  their  periphery.] 


13.  Forms  in  which  the  development  of  the  segments  is  unequal. 
-e  forms  fall  into  two  groups.  In  the  first,  the  nutrition  of  one 
twin  is  somehow  cut  off,  and  it  dies  without  alteration  of  its  external 
form.  In  the  second  group,  the  nutriment  of  one  twin  is  derived  from 
the  other.  As  a  result  the  form  of  the  first  or  parasitic  twin  is  more 
or  less  affected.  The  parasite  may  be  more  or  less  intimately  incorpo- 
rated with  the  "  autosite "  or  host,  as  the  foetus  is  termed  which  finds 
nutriment  both  for  itself  and  its  neighbor.  Or  again,  the  parasite  may 
be  connected  only  with  the  placenta  of  the  autosite.  The  following 
varieties  have  been  distinguished. 

(1)  Foetus  papyraceus.  If  the  umbilical  vessels  at  their  attach- 
ment to  the  common  placenta  come  too  close  to  each  other,  arterial  anas- 
tomoses are  formed  between  them  ;  the  blood-current  in  one  system  may 
become  more  powerful  than  in  the  other,  and  thus  the  main  stream  is 
diverted  toward  the  more  powerful.  The  circulation  in  one  of  the  fcetuses 
is  checked,  and  that  foetus  sooner  or  later  perishes.  The  secretion  of  its 
liquor  amnii  ceases  at  the  same  time.     The  dead  foetus  becomes  more 

>d  more  compressed  by  the  growing  one,  and  may  ultimately  become 
iuced  to  a  thin  tlattened  remnant.     In  other  cases,  the  death  of  one  of 

»e  fcetuses  is  determined  by  hemorrhage  into  the  villi  of  the  chorion,  or 
torsion,  knotting,  or  compression  of  the  umbilical  cord. 

(2)  Acardlacus.     This  is  a  monster  devoid  of  a  heart  ;  it  is  always 
rv  imperfectly  developed.     The  rudimentary  foetus  is  either  free,  and 

inecied  with  the  well-developed  one  only  through  the  placenta  ;  or  it 
is  adherent  to  the  well-developed  one  and  blended  with  it  to  a  greater  or 
lees  extent  (cf.  Teratoma).  In  the  first  case  the  acardiac  twin  is  in  fact 
an  al  Unto  id  or  placental  parasite  ;  its  umbilical  vessels  are  connected 
with  those  of  its  host,  and  its  blood  is  kept  in  circulation  by  the  host's 
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heart.  According  to  Claudius,  Foerster,  Ahlfeld,  and  others,  the  mon- 
strosity results  from  the  later  development  of  the  allantois  in  one  foetus 
than  in  the  other.  The  retarded  allantois  is  prevented  from  reaching 
the  chorion,  and  is  compelled  to  insert  itself  into  the  expansion  of  the 
other  allantois.  The  course  of  the  circulation  in  the  parasite  being  in- 
verted, its  heart  is  either  wanting  or  rudimentary.  The  lungs,  trachea, 
pericardium,  diaphragm,  sternum,  vertebral  bodies,  and  ribs,  are  absent 
or  undeveloped  ;  as  are  also  the  liver  and  the  upper  limbs.  The  only  or- 
gans which  are  fairly  developed  are,  at  most,  those  of  the  abdomen  and 
pelvis.  We  frequently  find  in  such  cases  an  over-development  of  the  sub- 
cutaneous connective  tissue,  giving  rise  to  shapeless  unorganised  masses 
or  tumors. 

The  different  varieties  of  acardiac  monsters  are 

(a)  Avardiacus  amorphus.  This  form  is  rare,  and  consists  of  a 
shapeless  lump  covered  over  with  skin  and  containing  mere  rudiments  of 
organs. 

(b)  A.  th'ormuA.  Head  developed  ;  thorax  and  abdomen  absent  or 
rudimentary*      Very  rare. 

(<*)  A.  muphalus.  Head  absent  ;  thorax  rudimentary  ;  pelvis  and  at- 
tachcd  members  developed.     This  is  the  commonest  variety. 

(d)  A*  anceps.  Trunk  well  developed  j  head  and  limbs  rudimentary  j 
heart  also  rudimentary.     Hare. 

(3)  Thoracopagus  parasiticus.  Should  one  of  the  foetuses  of  a 
thoracopagous  monster  be  imperfectly  developed,  it  will  hang  from  the 
other  in  the  form  of  a  mere  stunted  appendage.  The  parasite  is  con- 
nected with  the  autosite  by  the  ensiform  cartilage,  and  the  abdominal 
wall  as  far  as  the  umbilicus  ;  it  is  therefore  often  spoken  of  as  Epigax- 

It  is  seldom  completely  developed^  /.?.,  provided  with  all  its  mem- 
bers. In  the  majority  of  the  cases  on  record,  the  parasite  has  been  an 
Acardiactts  acephtUtis  or  acormu*,  and  its  vascular  system  a  mere  out- 
lying region  or  extension  of  the  host's.     This  monstrosity  is  very  rare. 

(4)  Epignathus.  This  is  an  amorphous  acardiac  monster  connected 
with  the  mouth-cavity  of  the  well-developed  twin-foetus.  From  this 
cavity  protrudes  a  shapeless  skin-covered  mass,  made  up  of  cartilage, 
connective  tissue,  gland-tissue,  brain-substance,  teeth,  bones,  intestinal 
elements,  muscles,  skin,  and  foetal  down.  In  very  rare  instances  the  epi- 
gnathus  is  attached  to  some  other  region,  such  as  the  orbit. 

(5)  Teratoma.  Teratomata  are  tumor-like  formations  which  are 
made  up  of  a  great  variety  of  very  different  tissues,  and  so  are  distin- 
guished from  ordinary  new-growths.  Some  of  them  contain  rudimentary 
skeletal  elements,  such  as  those  of  the  spine,  pelvis,  etc.;  as  well  as  rudi- 
ments of  various  organs,  like  the  brain,  intestine,  different  glands,  kid- 
neys, and  muscles.  Others  contain  tissue-formations  of  various  kinds, 
such  as  muscular  tissue,  cartilage,  skin,  bony  substance,  gland- 
cysts,  etc;  but  no  definitely  formed  masses  which  can  be  regarded 
representing  any  special  organ  or  member.     The  former  tumors   are 
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ibtedly  to  be  viewed  as  remnants  of   parasitic  foetuses  which  have 

tied  altogether  to  develop  ;  they  are  in  fact  A>ar<li<<  phi  in  \«ry 

oee  relation  with  the  well-developed  twin.     With  regard  to  the  latter 

of  turuore,  tint  vi«w  is  not  so  certain.     It  is  more  likely  that  they 

depend  in  part  for  their  origin  on  some  disturbance  or  arrest  of   tin- 

velopment  of  a  single  foetus,  or  on  an  aberration  in  y ermine  (cf.  Etiology 

of  Tumors,  Arts.  178,  IT'J). 

Regarded  thus,  the  monstrosities  Epigastrium  and  Ep't<jna(hii$  become 
teratomata  whenever  the  degree  to  which  they  are  developed  is  less  than 
a  certain  limit.  Teratomata  occur,  however,  most  commonly  in  the  form 
of  large  tumors  attached  to  the  extremity  of  the  coccyx  ;  they  are  then 
spoken  of  as  sacral  teratomata,  or  teratoid  sacral  tumors.  If  the  out- 
ward  shape  suggests  that  of  a  foetus  or  a  part  of  one,  it  is  not  hard  to 
diagnose  the  case  as  an  unequal  form  of  double  monstrosity.  This  is 
bed  as  Epipygu*  (see  Art.  14).  When  the  tumor  is  of  no  defi- 
shape,  the  diagnosis  is  not  so  obvious.  In  this  case  anatomical 
examination  alone  can  settle  the  question,  according  to  the  principles 
just  laid  down*  It  is  not  to  be  forgotten,  however,  that  new-born  infants 
are  liable  to  have  tumors  of  the  sacral  region,  which  are  not  unlike  tera- 
rnata,  but  which  are  really  of  the  ordinary  fibroid  (or  it  may  be  the  epi- 
belial)  kind. 

(G)  Inclusio  fetalis.     In  the  form  of  fcetal  parasitism  just  described, 
it  usually  happens  that  the  parasite   is   more  or  less  included  and  over- 
wn  by  some  of  the  tissues  of  the  autosite.      This  inclusion  may  be  car- 
ed to  a  still  greater  extent.     Teratoid  tumors  may  be  BO  completely  en- 
loped  by  the  body  of  their  host,  that  they  may  be  scarcely  or  not  at  all 
upon  the  exterior.     This  form  of  parasitism  is  spoken  of  par 
Hence  as  Inclusion.     According  to  the  region   in  which  the  teratoma 
enclosed  we  distinguish  the  varieties  : 
(a)  Tnclusio  ahdnminalia  (or  Ettymtrius). 
hteio  tttbeutanea. 

tinaHs, 
Tndusic  a  rebralii  (or  Teratoma  glandules  pinealis). 
(«?)  Inclusio  ttsticuli  tt  ovarii. 

What  has  above  been  said  of  the  teratomata  applies  also  to  these  inclu* 
In  most  cases  so  described,  we  have  to  do  not  with  the  enclosure 
f  ooe  foetus  by  another,  but  with  a  pathological  growth  within  the  body 
of  a  single  aberrant  foetus. 


diegOi 

ex 

ju 

■ 


[Perls  has  brought  together  the  literature  of  acardiac  monstrosities  in 
is  *k  Allgemeine  Pathologic,"  Part  ii.,  p.  319.  The  above  theory  concern- 
ng  their  origin,  put  forward  by  Claudius  ("Die  Entwickelung  der  herz- 
i  MissgeburteTv*  Kiel,  1850),  and  accepted  by  Foerster  and  Ahtfeld,  is 
held  by  Perls  to  be  inadequate.  He  thinks  with  Panum  (M  Virch.  Arch.," 
vol.  Uxii.)  ihit  one  twin-foetus  may  he  seriously  mutilated  by  constricting 
bands  derived  from  the  membranes,  or  by  the  funis  ;  that  anastomoses  may 
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be  formed  between  its  umbilical  vessels  and  the  placental  circulation  of  the 
uninjured  twin  ;  and  that  thereupon  the  latter  may,  as  it  were,  undertake 
the  nutrition  of  the  mutilated  twin,  which  thus  assumes  the  condition  of 
a  parasite.  In  support  of  this  view  he  refers  to  an  observation  of  Orth's 
("  Virch.  Arch.,"  vol.  liv.),  who  remarks  that  even  a  decapitated  foetus  has 
in  some  such  way  continued  to  grow.  See  also  Houston,  Dublin  Medical 
Journal,  1836. 

Ahlfeld  brings  together  the  literature  of  Epignathus  in  the  u  Archiv 
fQr  Gynakologie,"  vii.  Since  then  papers  on  the  subject  have  been  pub* 
lished  by  Sonnenburg  ("Zeitschrift  f.  Chir.,"  v.)  ;  Verneuil  ("  Jahresb 
der  ges,  Med.,"  1875)  ;  Wasserthal  (M  Epignathus,"  Inaug,  Diss.,  Dorpat, 
1875)  ;  and  others. 

"With  respect  to  teratomata  the  following  references  may  be  give 
Virchow,  "Virch.  Arch.,"  vol.  liii.  (Terat.  of  the  Mediastinum)  ;  Arnold, 
<" Virch.  Arch.,*'  vol.  xliii.  (Terat.  of  the  Cranial  Cavity);  Weigert, 
M  Virch  Arch.,'1  vol.  lxv.  (Terat.  of  the  Pineal  Gland)  ;  Braune,  "  Doppel- 
bildung  und  angeborne  Geschwiilste  der  Kreuabeingegend,"  1862.  With 
special  reference  to  sacral  teratomata  see  Depaul,  **  Jahresb.  der  ges. 
Med./'  1869;  Reichel,  "Virch.  Arch.,"  vol.  xlvi.;  Lutkemuller  "Oest- 
reich  raed.  Jahrb.,"  1875  ;  Bohm,  "  Berlin,  kltn.  Woch./'  187*2  j  Ahlfeld, 
"Arch.  f.  Gynak.,"  viii.,  xii.] 


&  Partial  Cleavage  of  the  Axial  Structures, 


14,  Duplicitas  anterior.  The  later  the  cleavage  of  the  rudimental 
embryo  is  in  appearing,  the  less  extensive  are  its  consequences.  It  may 
thus  happen  that  part  at  least  of  the  axis  of  the  embryo  remains  un- 
divided. Cleavages  of  the  cephalic  end  (JJuplicitas  anterior)  are  the 
most  common  J  those  of  the  caudal  end  are  rare,  The  slightest  degree 
of  anterior  cleavage  is  indicated  by  duplication  of  the  pituitary  body. 
Next  in  degree  come  the  clefts  of  the  face  (Diprosopus),  of  which  there 
are  numerous  varieties  gradually  increasing  in  severity  from  mere  dupli- 
cation of  the  mouth-cavity  to  the  formation  of  two  distinct  and  complete 
faces  (Diprosopus  distomtts,  di Ophthalmitis,  triophthaimtts,  UtrophthaU 
PPMM,  triuttts,  t<:tr<ttM). 

Dicephalus  is  a  monstrosity  consisting  in  duplication  of  the  head  and 
upper  part  of  the  vertebral  column,  and  is  either  dibra^hius,  tribraehhts 
or  tetrabrachius.  The  latter  form  has  two  hearts  and  two  pairs  of  lungs, 
and  is  capable  of  living. 

J^icephalus  parasiticus  is  very  rare.  The  stunted  foetus  has  always 
a  part  of  its  vertebral  column  in  common  with  the  full-grown  one. 

The  highest  degree  of  anterior  cleavage  is  called  Pt/t/opagus.  The 
twins  are  then  united  solely  by  the  sacrum  and  coccyx.  The  urinary  and 
sexual  organs  may  be  either  single  or  double.  The  equal  form  of  this 
monstrosity  is  somewhat   uncommon  ;  the   twins  are   capable  of   living. 


'ing. 
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The  unequal  form  is  more  common,  if  we  may  regard  as  pygopagi  some  of 
the  monsters  described  above  (Art.  13)  as  epipygi  and  sacral  teratomata. 

[A  pair  of  living  pygopagous  twins,  born  in  South  Carolina  in  1851, 

Ehas  been  exhibited  as  "  the  two-headed  nightingale."  An  anatomical 
description  will  be  found  in  the  Mritish  Medical  Journal)  1869,  by 
Simpson,  and  in  the  "Bert  klin.  Woch.,"  1873,  by  Virchow.  The 
cavities  of  the  pelves  were  completely  distinct)  the  sacral  region  alone 
being  common. J 
15.  Duplicltas  posterior.  A  monster  in  which  the  pelvis  and 
lumbar  portion  of  the  spinal  column  are  duplicated  is  described  as 
Dipygns.  The  duplicated  parts  are  very  seldom  equally  developed  ; 
much  more  commonly  one  remains  rudimentary  (Dipygus  parasiticus), 
In  the  slighter  cases  of  this  malformation,  only  individual  parts  of  the 
pelvic  bones  or  contents  are  duplicated.  The  lower  extremities  are 
duplicated,  or  there  are  but  three  of  them  (Poltjr)tdia)t  If  the  rudimen- 
tary pelvis  is  not  visible  externally,  the  supernumerary  limb  looks  as  if  it 
sprang  from  a  normal  pelvis.     It  is  usually  very  ill  developed. 

f.  Multiple  Cleavage,  and  Overgrowth  of  the  Entire  Body. 

16.  Homologous  triplets  are  produced  when  therudimental  embryo 
has  undergone  a  complete  threefold  cleavage,  and  its  subsequent  develop- 
ment has  been  unchecked.  They  lie  inside  a  single  chorion,  and  the  amnion 
may  also  be  single  ;  though  cases  occur  where  each  foetus  has  its  own 
amnion.     Frequently  one  or  two  of  the   triplets   are  malformed  {Ar<tr- 

•  (j).  In  consequence  of  a  second  partial  cleavage  in  an  embryo 
already  completely  divided,  there  may  be  formed  a  double  monster 
together  with  a  single  ordinary  foetus — the  whole  being  enclosed  in  a 
single  chorion.     This  combination  is  not  infrequent. 

2Yifujt/i<i/i,  or  three-headed  monsters,  arise  from  a  second  partial 
eavage  of  an  embryo  already  partially  cleft  ;  they  are  extremely  rare. 
Of  multiple  cleavage  occurring  at  both  extremities  of  the  embryo  only  a 
single  instance  is  on  record. 

If  the  rudimentary  embryo  is  of  abnormal  size,  and  undergoes  no 
form  of  cleavage,  the  entire  body  becomes  excessively  developed.  New- 
born infants  weighing  as  much  as  ten  kilogrammes  (twenty-two  pounds) 
have  been  met  with.  In  other  instances,  the  abnormally  rapid  or  exces- 
sive growth  has  not  begun  until  after  birth. 

b.   Cleavage  affecting  the  Rudiments  of  Particular  Part* ;  Congenital 

Hypertrophy. 

17.  Cleavages  affecting  the  rudiments  of  separate  organs,  and  the 
multiplication  of  these  organs  or  their  elements  which  ensues,  vary  in 
significance  according  to  their  mode  of  origin.     Some  of  them  must  be 
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regarded  as  conditioned  by  mechanical  influences.  Others  are  demon- 
strably due  to  heredity.  Others  still  are  referable  to  atavism,  or  tb© 
tendency  of  a  higher  type  to  revert  to  the  organization  of  a  lower. 

(1)  Duplication  in  the  limbs.  Cleavage  of  an  entire  limb,  with- 
out duplication  in  the  limb-girdle,,  has  not  been  observed  in  the  human 
species.  Duplication  of  hands  or  feet  is  very  rare.  On  the  other  hand, 
the  duplication  of  fingers  or  toes  (polydartyllatn)  is  a  very  common  oc- 
currence. The  additional  member  is  sometimes  a  mere  appendage  of 
skin  ;  in  other  cases  it  contains  bones,  and  has  the  form  of  a  perfect 
digit.  The  number  of  fingers  on  one  hand  may  be  as  high  as  t<  n. 
Cleavage  affecting  the  carpal  or  tarsal  bones  is  rare, 

(?)     Duplication  of  the  mammary  glands  (Poly\  This 

occurs  not  very  infrequently,  and  in  men  as  well  as  wonnu.  The  super- 
numerary mamma  may  lie  close  beside  the  normal  one  ;  or  it  may  be 
remote,  having  its  seat  on  the  abdomen,  groin,  or  shoulder,  at  times  even 
on  the  back.  Double  nipples  are  less  often  met  with  than  supernumerary 
mamiruc. 


[See  Leichtenstern  (si  Vireh.  Arch.,"  vol.   Ixxiii.),  and  Mitchell  Bruce 
(Journal  of  Anatomy,  1S79).] 


(3)  Supernumerary  bones  and  muscles.  These  are  very  com- 
mon. Extra  vertebras  may  occur  in  any  region  of  ihe  spinal  column. 
Connected  with  the  coccyx  they  may  give  rise  to  a  tail-like  appendage, 
though  all  so-called  tails  are  not  referable  to  multiplication  of  vertebrae. 

Multiplication  of  the  ribs  (by  the  formation  of  cervical  or  lumbar  ribs), 
and  bifurcation  of  the  ribs,  are  not  infrequent. 

Multiplication  of  the  teeth  is  no  rare  occurrence. 


[On  supernumerary  vertebrae  and  ribs  see  Welcker  ("  Arch.  f.  Anat., 
1881),  Struthers  (Journal  of  Anatomy ;  1875),  and  Turner  (Journal  of 

rtomy,  1870).     On  so-called  tails  see  Ecker  ("  Arch.  f.  Anthrop.,"  xi.), 
and  Leo  Gerlach  {"  Morphol.  Jahrb.,"  vi.).] 


, 


(4)  Duplication  (or  multiplication)  of  the  thoracic  and  abdominal 
viscera.  This  is  commonest  in  the  cases  of  the  spleen,  pancreas,  ure- 
ter, and  pelvis  of  the  kidney.  It  is  rare  in  the  lungs,  ovaries,  liver,  kid* 
,  testes,  and  bladder. 

18.  Congenital  hypertrophy,  or  excessive  growth  of  individual 
parts.  Abnormal  enlargement  of  one  side  only  has  more  than  once  been 
observed.  Excessive  size  of  the  head  without  hydrocephalus  is  rare, 
whether  symmetrical  or  unilateral.  Undue  enlargement  of  one  limb  or 
part  of  a  limb  is  more  common.  A  hand  or  foot,  a  finger  or  toe,  may 
thus  grow  to  an  excessive  degree  and  so  give  rise  to  very  serious  defor- 
miiy.  The  symptoms  of  excessive  growth  are  generally  apparent  at 
birth.     Sometimes  the  effect  depends  on  a  general  hypertrophy  of  all  the 
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elements  of  the  member,  sometimes  on  a  mere  over-development  of  adi- 
pose tissue. 

Like  the  limbs,  other  organs  also  may  reach  abnormal  dimensions  by 
augmentation  of  their  normal  elements.     This  is  the  case  with  the  thyroid 
land,  the  tongue,  the  mammae,  the  kidneys,  the  bladder,  the  uterus,  the 
tons,  the  labia  pudendi,  and  the  penis. 


[Full  references  to  the  literature  of  congenital  hypertrophy  are  given 
in  Kessler's  "  Inaugural-dissertation  iiber  einen  Fall  von  Macropodia 
lipomatosa,"  Halle,  1869.  Compare  also  Reid  (Monthly  Journal  Medical 
Science,  1843)  ;  Curling  ("  Medico-Chirurgical  Trans.,"  xxviii.) ;  Trelat  and 
Monod  ("De  l'hypertropbie  unilatcrale  :  "  "Arch,  gi^n.  de  mud.,"  1809)  ; 
Friedreich  ("  Congenital  Unilateral  Hypertrophy  of  the  Head  :"  "Virch. 
Arch.,"  voL  xxviii.).     Cases  of  congenital   hypertrophy  of  the  limbs  are 

B  ported  by  Busch  (**  Arch.  f.  klin.  Chir.,"  vii.)  ;  Freidberg  (*' Virch. 
1  vol.  iL)  ;  Little  ("Trans.  Path.  Soc,"  18GG)  ;  Fischer  ("Der 
ie«nwuchs:"  u  Deutsche  Zeitsch.  f.  Chir.,"  1880);  Andersou  (St* 
*homas?8  Hospital  Reports,  London,  1882).  A  good  instance  of  hered- 
itary polydactylism  is  given  by  Lucas,  Guifa  Hospital  Reports,  London, 
188L] 


section  n. 

ANOMALIES  IN  THE  DISTRIBUTION  OP  THE 
BLOOD  AND  OP  THE  LYMPH 


CHAPTER  IV. 


ANOMALIES  IN  THE  DISTRIBUTION  OF  THE  BLOOD  WITHIN  THE 
-SELS- HYPEREMIA   AND   AXJOCLL 

19.  It  is  the  office  of  the  blood  to  convey  nutriment  to  the  organs  and 

tissues.     The  cells  and  cellular  Structures,  of  which  these  are  built  up, 

cannot  long1  continue  to  exist    unless  they  are  kept   supplied  with    frvsli 

•ment.      For  this  reason  most  tissues  are  furnished  with  blood-vessels, 

d  those  which  are  not  so  furnished  are  in  intimate  relation  with  Other* 

jch  are. 

The  demand  for  blood  on  the  part  of  a  tissue  is  not  at  all  times  equally 
great.  Hence  the  supply  may  also  undergo  a  corresponding  increase  or 
>n.  and  with  the  incoming  supply  varies  also  the  amount  of  blood 
actually  present  in  the  tissue.  If  a  vascular  Organ  happen  thus  to  con- 
tain an  unusually  large  amount  of  blood  it  is  called  hyperBemic;  if  it 
contains  less  than  usual  it  is  anaemic. 

The  regulation  of  the  amount  of  blood,  which  an  organ  receives  adder 
physiological  conditions,  is  effected  by  modifying  the  resistances  offered 
be  arterial  system.  This  modification  of  the  resistances  again  is  ef- 
fected simply  by  means  of  changes  in  the  calibre  of  the  arteries.  The 
quantity  of  blood  contained  in  the  entire  body  is  insufficient  to  fill  all  the 
vessels  at  the  same  time.  It  is  thus  possible  to  increase  the  supply  to  any 
one  organ  only  by  diminishing  the  amount  sent  in  other  directions*  The 
calibre  of  the  arteries  is  altered  by  help  of  the  elasticity  of  their  walls  and 
the  contractility  of  their  intrinsic  non-striated  muscles,  and  this  apart 
from  the  action  of  changes  in  the  blood- pressure  otherwise  conditioned. 
The  intrinsic  muscles  of  the  arterial  wall  constitute  the  active  regulating 
element.  Their  activity  is  dependent  partly  upon  influences  which  di- 
rectly affect  them,  and  partly  upon  nervous  impulses.  These  latter  are 
transmitted  to  them  from  centres  some  of  which  are  intravascular,  and 
some  situated  in  the  medulla  oblongata.  They  may  act  so  as  to  contract 
the  Teasels,  or  to  dilate  them,  as  the  case  may  he. 

If  the  amount  of  blood  in  an  organ  deviates  beyond  the  physiological 
from  the  mean  or  usual  amount  ;  or  if  there  is  a  deviation  depend- 
ent on  factors  other  than  the  physiological  ones  ;  or  if  a  deviation  persists 
for  an  undue  length  of  time,  we  have  to  do  wilh  a  hyperemia  or  anaemia 
which   is  pathological.     Such    pathological   deviations  are  produced   by 
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agencies  only  in   part   identical  with    those    which  regulate  the  normal 
blood-supply  of  the  organ. 

[In  this  book,  which  deals  with  pathology,  we  can  only  sketch  in  the 
broadest  outline  the  general  physiology  of  the  circulation.  For  fun 
details  we  refer  the  reader  to  the  chapters  on  the  subject  in  the  classical 
work  of  Colin  heim  (u  Vorlesungen  tlher  allgemeine  Pathologic,"  second 
edition,  Berlin,  1882).  Many  of  the  physiological  remarks  in  the  tesl 
are  derived  from  these  chapters.  A  summary  of  the  main  facta  will  he 
found  la  Foster's  u  Text-book  of  Physiology."] 

20,  Hyperemia  of  an  organ  shows  itself  to  the  eye  as  a  more  or  less 
intense  reddening  and  turgescencc.  The  redness  will  be  bright  or  dark 
(livid)  according  as  the  contained  blood  is  rich  or  poor  in  oxygen.  In 
organs  which  are  themselves  strongly  colored,  the  redness  may  be  mere 
or  less  masked,  and  its  exact  tint  modified. 

The  reddening  and  turgescenec  are  produced  simply  by  the  dilatation 
•  >f  the  blood-vessels  of  the  part,  and  their  repletion  with  blood. 

Hyperemia  is  not  easily  observed  in  the  dead  body  ;  what  is  seen 
represents  at  best  but  partially  the  degree  of  hyperemia  which  may  have 
been  present  during  life  ;  and  that  poljf  Ul  some  organs.  At  death  the 
greater  number  of  the  vessels,  and  especially  the  arteries  and  capillaries, 
empty  themselves  of  their  contents.  This  is  partly  due  to  the  contrac- 
tion of  their  walls  ;  partly  to  the  riyor  jttortisot  the  tissues  in  which  they 
have  their  course.  The  contraction  of  riyor  presses  out  the  blood  con- 
tained in  them  much  as  the  pressure  of  the  finger  makes  a  reddened 
hypereniic  spot  become  pale. 

It  may  thus  come  to  pass  that  a  membrane,  which  during  lite  was 
hyperemic  and  red,  may  after  death  appear  pale  and  colorless.  Or  tin- 
only  reminder  of  the  pre-existing  hyperemia  may  consist  of  engorged 
veins  and  venules,  which,  on  mucous  membranes  at  least,  run  in  purple 
branching  tree-like  courses  over  the  surface. 

21.  Hyperemia  may  be  cither  active  (congestive)  or  passive  (mechan- 
ical). The  first  form  depends  on  increased  flow  of  blood  to  the  part,  or 
congestion;  the  second  on  diminished  flow  from  the  part,  producing 
engorgement. 

Active  hypereemla  is  either  idiopathic  or  collateral.  The  former 
is  the  more  important,  and  depends  on  a  relaxation  of  the  muscular  fibres 
of  the  arteries.  This  relaxation  is  brought  about  by  paresis  of  the  vaso 
motors  ;  or  by  stimulation  of  the  vaso-dilators  ;  or  it  may  be  by  direct 
weakening  or  paralysis  of  the  muscular  fibres  themselves  (such  for  example 
as  is  produced  by  beat,  contusion,  or  atropia).  Collateral  hyperemia  ia 
merely  the  consequence  of  diminished  blood-supply  to  some  other  part. 
It  ensues  first  in  the  immediate  neighborhood  of  the  ancemic  part  ;  but 
afterward  the  diverted  blood  may  be  conveyed  to  more  remote  organs, 
which  happen  to  stand  in  need  of  it. 
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The  causes  of  passive  hyperemia  are  of  a  different  kind*  The 
veins  are  normally  devoid  of  tonus.  The  resistances  offered  to  the  ven- 
ous blood-current  are  chiefly  due  to  gravitation.  They  are  chiefly  over- 
come by  means  of  the  action  of  the  muscles  ;  in  part  also  by  the  aspira- 
tion toward  the  thorax  which  takes  place  during  inspiration.  When  the 
muscles  are  inactive  and  the  respiration  feeble,  these  important  forces 
are  no  longer  available  ;  the  blood  then  tends  to  stagnate  in  the  veins, 
collects  especially  in  those  parts  which    are  most   dependent.     This 

dition  is  often  misnamed  hypostasis,  or  gravitative  hyperemia.  En- 
feebled action  of  the  heart  favors  its  appearance.  Uncompensated  val- 
disease  acts  in  the  same  way  ;  the  blood  is  imperfectly  propelled 
the  arteries,  and  so  tends  more  and  more  to  accumulate  in  the  heart 

if  and  in  the  venous  system. 

A  further  very  common  cause  of  passive  hypercemia  is  the  interposi- 
tion of  abnormal  resistances  in  lira  cnur.se  of  the  venous  current.  Of  this 
nature  are  obliteration  of  veins  by  compression,  ligature,  coagulation  of 
the  contained   blood,  or  thickening  of  the  walls.     The  forms  of  engorge- 

t  depending  on  narrowing  or  obliteration  of  veins  are  very  various, 
ten  they  are  scarcely  or  not  at  all  perceptible,  inasmuch  as  neighboring 
lay  dilate  sufficiently  to  provide  for  the  complete  drainage  of  the 
This  has,  however,  its  limits.  When,  for  example,  in  the  arm  the 
greater  number  of  the  great  veins  are  occluded  ;  or  when  in  the  leg  the 
femoral  vein  is  stopped  up  at  Pou part's  ligament  ;  or  again,  when  the 
main  renal  vein  is  obliterated,  it  becomes  impossible  for  the  blood  to  find 
adequate  exit ;  the  current  becomes  slower  and  slower,  and  the  blood  goes 
on  accumulating  in  the  engorged  region.  When  the  process  is  din.  tly 
observed  io  the  expanded  tongue  of  the  frog,  the  red  blood-cells  are  seen 
to  become  tightly  packed  together,  and  to  fill  completely  the  lumen  of 
the  dilated  veins  and  capillaries.  This  appearanco  is  due  to  the  fact  that, 
as  a  consequence  of  the  engorgement,  an  increased  quantity  of  liquid 
ria  transudes  under  pressure  from  the  vessels. 

In  the  systemic  circulation  the  engorgement  is  confined  to  the  veins 
and  capillaries  ;  the  arterial  blood-pressure  remains  unaffected  by  it.  In 
the  pulmonary  vessels,  on  the  other  hand,  where  there  is  no  very  marked 
tonus  (Cohnheim),  the  engorgement  is  propagated  through  the  arteries  to 
the  right  heart,  and  there  gives  rise  to  increased  blood-pressuro. 

Congested  tissues  are  bright  red  in  color,  engorged  tissues  on  the 
other  hand  are  dark  purple  or  livid  ;  though  it  must  not  be  forgotten 
that  if  air  be  allowed  access  the  livid  color  may  speedily  change  to  a 
brighter  red. 


[True  hyperemia  must,  of  course,  not  be  confounded  with  post-mortem 

staining  of  the  tissues.      The  arteries  after  death  squeeze  out  by  the  con- 

of  their  walls  the  greater  part  of  the  blood  they  contain.      This 

passes  into  the  veins,  and  being  affected  by  gravity,  most  readily  into  the 

parts  that  are  lowest.     Such  a  pseudo-hype nemia  is  called  a  hypostasis. 
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Reddened  patches  on  the  skin  due  to  such  post-mortem  movement  of  the 
blood  are  called  livores.  They  appear  three  hours  or  more  after  death, 
and  commonly  upon  the  back  and  sides  of  the  trunk  and  the  posterior 
surfaces  of  the  limbs  and  neck*  If  there  be  already  an  ante-mortem  en- 
gorgement of  these  parts,  it  will  appear  more  intensely  after  death. 

In  order  to  observe  the  process  of  the  engorgement  which  ensues  when 
the  circulation  is  disturbed,  we  may  conveniently  make  use  of  the  tongue 
or  the  foot- web  of  a  frog"  which  has  been  curarized  (Cohnheim,  "  Virch. 
Arch.,"  vol.  xL).  The  object  must  be  spread  out  under  the  microscope 
on  a  proper  bolder.  For  example,  the  tongue  may  very  simply  be  arranged 
by  turning  it  out  over  a  cork  ring  glued  to  the  stage  of  the  instrument,  and 
stretching  it  with  ctmimon  pins  stuck  into  the  cork.  When  the  circula- 
tion is  normal  the  pulsating  arterial  stream,  as  well  as  the  continuous  ve- 
nous stream,  are  seen  to  be  bordered  by  a  zone  of  plasma.  If  now  en- 
gorgement be  induced  by  ligature  of  the  efferent  vein  of  the  tongue,  the 
stream  becomes  slower — the  zone  of  plasma  in  the  veins  disappears — and 
both  veins  and  capillaries  become  tightly  crammed  and  dilaled  with  the 
red-blood  cells  as  they  accumulate.  After  a  time  the  tongue  begins 
to  swell  up,  as  it  becomes  infiltrated  with  the  transuded  liquid. 

The  frog's  tongue  and  foot-web  are  also  very  well  adapted  for  study- 
ing the  changes  of  the  circulation  in  congestive  hyperajmia,  and  in 
anaemia.] 

22.  Pathological  anaemia  is  dependent  upon  oligaemia,  or  upon 
ischeemia.  In  o!iga?mia  there  is  a  general  deficiency  of  blood  through- 
out the  body  ;  the  aiueinia  of  the  several  organs  is  due  less  to  defective 
distribution  by  the  vessels  than  to  the  inadequate  quantity  of  blood  thev 
contain.  Ischn?mia,  *m  the  other  hand,  can  give  rise  only  to  local  ana»mia  ; 
it  always  implies  a  diminution  of  the  blood-supply  to  the  affected  part. 
Ischieniia  may  of  course  coexist  with  oligemia. 

Pathological  diminution  of  the  blood  supply  to  an  organ  is  often  due 
simply  to  an  abnormal  increase  of  the  normal  resistance  offered  by  the 
arterial  channels  ;  in  other  words,  to  powerful  contraction  of  the  circular 
muscular  fibres  of  the  arteries.  In  other  cases,  the  resistances  are  path- 
ological in  character  ;  luoh  nre,  for  example,  compression,  diminution  of 
the  lumen  owing  to  morbid  changes  in  the  vessel  wall,  deposits  on  the 
inner  surface  of  the  vessel,  eta 

The  result  of  diminishing  the  calibre  of  an  artery  is,  in  the  first  in- 
stance, to  slow  and  to  weaken  the  blood-current  behind  the  constricted 
point.  If  the  artery  be  completely  occluded,  the  circulation  behind  the 
obstacle  comes  at  once  to  a  standstill.  Yet  the  later  consequences  of 
such  obstructions  to  the  circulation  are  by  no  means  always  identical. 
Everything  depends  on  the  question  whether  the  arteries  behind  the 
point  of  obstruction  have  anastomoses  of  fair  size  connecting  them  with 
other  arteries  ;  whether  in  fact  a  collateral  circulation  is  possible.  If  it 
be  possible,  the  disturbance  of  the  circulation  at  first  produced  is  quickly 
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compensated  by  an  increased  blood-supply  through  the  collateral  arteries. 
The  compensation  will  be  the  more  rapid  and  complete  as  the  collaterals 
are  larger  and  more  dilatable. 

The  case  is  different,  however,  when  the  obstructed  artery  has  no 
arterial  anastomoses  beyond  the  obstruction,  when  it  is  terminal,  as  it  is 
called.  The  diminution  of  the  current  beyond  the  obstruction  cannot  be 
compensated  for,  and  the  affected  region  becomes  in  the  first  instance 
nearly  or  wholly  deprived  of  blood.  This  state  of  things  may  alter  after 
a  time,  however.  When  the  movement  and  pressure  of  the  blood  beyond 
the  obstruction  have  sunk  to  a  minimum,  the  propelling  forces  become  at 
length  insufficient  to  maintain  the  flow.  The  specifically  heavier  red 
blood-cells  become  stationary,  and  accumulate  in  the  capillaries  and  veins. 
In  this  way  the  anaemic  region  becomes  again  filled  with  blood,  but  with 
blood  which  is  stagnating,  not  circulating.  The  same  thing  happens 
when  a  terminal  artery  is  completely  occluded.  The  blood  from  the 
anastomosing  capillaries  is  slowly  urged  backward  under  slight  pressure 
into  the  anaemic  region.  Finally,  there  may  be  a  reflux  from  the  veins 
themselves  sufficient  to  give  rise  to  an  accumulation  of  blood  in  the 
vessels  of  the  anaemic  region.  This  reflux  will  occur  when  in  the  latter 
vessels  the  blood-pressure  has  sunk  to  zero,  and  the  usual  resistances  to 
reversed  flow  in  the  veins  (such  as  gravity,  or  the  presence  of  valves)  are 
not  in  action. 

A  further  cause  of  ametnia  in  an  organ  may  be  the  excessive  deter- 

('.nation  of  blood  to  other  organs.  The  entire  amount  of  blood  available 
<*%  thus  be  inadequate  to  supply  the  non-congested  organs.  This  is  de- 
ribed  as  collateral  anaemia. 
AH  anasmic  tissues  are  pale.  At  the  same  time  they  are  limp  and 
oon-turgescent,  and  any  proper  color  which  they  may  possess  becomes 
well  marked. » 


CHAPTER  V. 

ANOMALIES   IN   THE    PLSTRIBUTION    OP    THE   LYKPH-<EDEMA 

AKD  DROPSY. 


23.  The  lymph  which  bathes  the  tissues  is  merely  a  transudation 
from  the  blood,  mingled  with  the  products  of  tissue -change.  The  trans- 
uded liquid  is  taken  up  by  the  lymphatics  from  the  lymph-spaces  of  the 
tissues,  and  carried  back  into  the  venous  system  through  the  thoracic 
duct.  Every  change  in  the  circulation,  which  determines  an  increased 
transudation  of  liquid  from  the  blood,  leads  by  consequence  to  an  in* 
creased  saturation  of  the  tissues.  This  increased  saturation  is  generally 
balanced  by  an  increased  discbarge  through  the  lymph-channels.  But 
this  compensating  action  has  its  limits.  If  the  transudation  from  the 
blood-vessels  still  increases,  thene  at  last  comes  a  time  when  the  satura- 
tion of  the  tissues  with  liquid  can  no  longer  be  kept  down,  and  so  it  rises 
above  the  normal  degree.  The  condition  in  which  fluid  collects  in  the 
substance  of  the  tissues  is  called  oedema.  When  the  fluid  collects  in 
the  greater  cavities  of  the  body  we  h&ve  hydrops  or  dropsy.  The 
liquid  transudation  in  tedema  and  dropsy  has  never  the  same  composition 
as  blood-plasma  ;  it  is  always  markedly  poorer  in  albumen. 

Tissues  which  are  the  seat  of  oedema  swell  up  j  but  tfie  degTee  of 
swelling  depends  in  great  measure  upon  the  structure  of  the  tissue.  The 
skin  and  subcutaneous  cellular  tissue  may,  in  virtue  of  their  structure, 
undergo  extreme  distention ;  an  eedematous  limb  may  thus  become 
enormously  swollen.  It  looks  pale,  is  doughy  to  the  touch,  and  u  pits " 
on  pressure  with  the  finger.  It  is  customary  to  describe  oedema  of  the 
integumentary  structures  as  anasarca.  If  an  anasareous  part  be  cut 
into,  the  fibrous  bundles  of  the  tissue  are  seen  to  be  separated  from  each 
other  by  clear  liquid,  which  trickles  away  from  the  cut  surfaces. 

Other  structures,  like  the  kidney,  are  much  less  capable  of  containing 
large  quantities  of  liquid  than  are  the  integuments.  When  an  eedemat- 
ous kidney,  therefore,  is  cut  into,  very  little  liquid  flows  from  it ;  but  the 
cut  surface  looks  moist  and  glistening. 

The  lung  can  hold  a  very  considerable  quantity  of  liquid.  Owing  to 
its  narrow  accommodation  in  the  thorax,  it  cannot  of  course  become  very 
greatly  distended.  But  it  has  within  it  a  multitude  of  air-cavities,  and 
these  fill  with  liquid  when  oedema  invades  it.     From  these  the  liquid, 
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generally  frothy  with  air-bubbles,  may  be   squeezed  when  the  lung  is 
cut. 

The  amount  of  blood  contained  in  cedematous  tissues  is  variable,  and 
so  therefore  are  their  color  and  appearance. 

Cavities  which  are  the  seat  of  a  dropsical"  effusion  contain  a  greater 
or  less  quantity  of  a  clear,  generally  pale-yellowish,  seldom  quite  color- 
less,  liquid.  It  has  an  alkaline  reaction,  and  at  times  curds  of  fibrin  may 
be  found  in  it  (Art.  '■>' 

organs  situate  in  the  dropsical  cavity  may  be  flattened, 

i  - 1  f  enlarged 

If  the  effusion  of  liquid  be  general  throughout  the  body  we  speak  of 
it  as  general  dropsy;  if  limited  to  the  abdominal  cavity  it  is  called 
ascites. 

*'4.  Three  varieties  of  oedema  may  be  distinguished,  according  to 
their  mode  of  origin  :  these  are — the  oedema  of  engorgement,  inflamma- 
tory oedema,  and  hydremic  oedema. 

The  oedema  of  engorgement,  as  the  name  implies,  depends  upon  a 
irbance  of  the  circulation.  If  from  any  cause  the  outflow  of  blood 
from  the  veins  is  hindered,  the  blood  tends  to  accumulate  in  the  capil- 
s  and  venules  (Art.  21).  If  the  degree  of  obstruction  exceeds  a  cer- 
tain  limit,  the  plasma  seeks  a  lateral  exit  and  escapes  from  the  vessels. 
The  amount  of  liquid  thus  escaping  is  proportionate  to  the  discrepancy 
existing  between  the  inflow  and  the  outflow. 

escaped  liquid  is  always  poor  in  albumen,  poorer  even  than   tfei 
i.     It  contains,  however,  a  certain  proportion  of  red  blond- 
cells,  depending  on  the  intensity  of  the  engorgement. 

The  immediate  consequence  of  increased  transudation  is  an  increased 
flow  through  the  lymphatics.  Often  enough  this  may  be  quite  sufficient 
to  convey  away  all  the  liquid  which  escapes.  If  it  is  insufficient  the 
liquid  collects  in  the  tissues  and  the  result  Is  oedema  or  dropsy. 

Obstruction  to  the  outflow  through  the  lymphatics  does  not  usually 
bring  about  •  .edema  ;  direct  experiments  have  demonstrated  this.  In  the 
first  place,  the  lymphatics  of  most  parts  of  the  body  possess  ample  anas- 
tomoses, so  that  it  is  not  easy  for  a  stagnation  of  the  lymph  to  occur. 
Even  when  the  thoracic  duct  is  occluded  collateral  channels  may  be 
opened  up  and  the  circulation  restored.  Furthermore,  when  in  a  limb, 
,  the  whole  of  the  lymphatic  outlets  have  been  closed,  if  no 
more  than  the  normal  amount  of  transudation  from  the  blood-vessels  goes 
on,  no  axioms  is  produced.  The  blood-vessels  themselves  have  the  power 
of  taking  up  again  the  lymph  they  have  produced.  If  the  thoracic  duct 
be  completely  occluded,  and  no  collaterals  are  opened  up,  then  oedema  is 
tbe  result  ;  it  takes  the  form  of  ascites.  At  the  same  time  the  larger 
lymphatics  become  greatly  distended  with  accumulated  lymph. 

Though  lymphatic  engorgement  alone  is  inadequate  to  produce 
oedema,  it  may  possibly  increase  an  oedema  which  has  already  been  pro- 
duced  by  increased  transudation  from  the  blood-vessels. 
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25.  The  quantity  and  the  nature  of  the  liquid  which  escapes  from 
capillaries  and  veins  depend  not  only  on  the  intravascular  pressure  i 
the  resistances  to  the  flow,  but  also  to  a  great  extent  on  the  character  and 
condition  of  the  vessel-wall,  Alterations  in  the  amount  of  transudation 
may  thus  be  referable,  not  to  disturbance  of  the  circulation,  but  to 
changes  in  the  vessel-wall,  and  especially  in  their  endothelial  lining.  The 
vessel-wall  may  in  fact  be  made  more  permeable  for  the  corpuscular  as 
well  as  for  the  liquid  constituents  of  the  blood  by  various  causes.  One 
of  these  is  long-standing1  engorgement,  involving  incomplete  renewal  of 
the  blood-supply  to  the  vessel.  More  serious  causes  of  injury  are 
ent  ischaemia,  imperfect  oxygenation,  chemical  changes  in  the  blood,  very 
high  or  very  low  temperatures,  and  traumatic  lesions.  What  the  exact 
injuries  are  which  these  bring  about  we  are  not  as  yet  able  to  say  ;  but 
it  may  fairly  be  imagined  that  they  amount  to  a  loosening  of  the  con- 
nections between  the  endothelial  cells  of  the  intima  (Arts.  06-98).  It  is 
in  virtue  of  such  alterations  in  the  vessels  that  inflammatory  and  hydre- 
mic oedema  are  produced. 

As  regards  inflammatory  oedema  no  doubt  can  exist  that  it  orig- 
inates in  some  vascular  change.  It  occurs  as  an  independent  affection* 
in  the  form  of  a  more  or  less  local  and  circumscribed  swelling  with  drop- 
sical effusion  ;  but  it  may  also,  as  a  secondary  phenomenon,  accompany 
other  processes,  like  severe  inflammation.  In  the  latter  case  it  is  often 
characterized  as  collateral  oedema.  Inflammatory  oedema  is  distinguished 
from  the  oedema  of  engorgement  by  the  fact  that  in  the  former  the  exu- 
dation is  very  much  richer  in  albumen  and  white  blood-cells  ;  it  is  also 
common  for  coagulation  to  take  place  in  the  dropsical  tissues. 

Hydrsemic  or  cachectic  oedema  is  very  near  akin  to  inflammatory 
odema,  It  was  formerly  believed  that  hydremia,  in  which  the  blood  is 
impoverished  of  its  solid  constituents,  and  hydremic  plethora,  or  over- 
dilution  of  the  blood  with  water,  migtlt  directly  give  rise  to  increased 
transudation  from  the  vessels.  It  was  conceived  that  the  vessel-wall 
acted  like  other  animal  membranes,  through  which  liquids  poor  in  albu- 
men filter  more  readily  than  liquids  rich  in  albumen.  This  is  incorrect, 
Cohnheim  and  Ids  pupils  have  shown  that  the  vessel-wall  is  not  to  be 
regarded  as  a  dead  membrane  \  it  is  a  living  organ.  When  hydremia  is 
artificially  produced  it  is  not  followed  by  oedema.  Even  hydremic  plethora 
produced  by  overfilling  the  vessels  with  diluted  blood,  though  it  does  lead 
to  increased  transudation,  does  not  do  so  till  the  dilution  has  been  car- 
ried to  an  extreme  degree.  Even  then  the  oedema  does  not  make  its 
appearance  at  the  parts  which  are  the  usual  seat  of  hydremic  oedema  in 
man.  We  must  therefore  look  for  another  explanation  of  the  oedema  of 
cachexia  and  of  nephritis  (in  which  disease  the  function  of  the  kidneys 
is  disturbed).  According  to  Cohnheim,  they  owe  their  origin,  as  we 
have  said,  to  a  change  in  the  vessel-wall.  This  change  is  due  to  the 
watery  character  of  the  blood,  or  to  some  deleterious  substance  circular 
ing  in  it. 
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Hydremic  oedema,  we  say,  is  near  akin  to  inflammatory  oedema  ;  but 
it  is  not  identical  with  it.  This  appears  from  the  fact  already  alluded  to 
— that  the  liquid  effused  in  the  former  is  much  poorer  in  albumen  than 
that  in  the  latter,  and  that  it  contains  considerably  fewer  of  the  corpus* 
cular  elements. 

[The  doctrine  of  oedema  in  its  present  form  is  essentially  due  to  the 
work  of  Cohnheim  and  his  school.  This  is  true  as  well  of  the  theory  of 
oedema  from  engorgement  as  of  the  theory  of  hydremic  and  inflammatory 
oedema.  It  was  he  who  made  out  the  nature  of  the  disturbances  of  the 
circulation  involved  in  passive  hyperemia,  as  well  as  the  conditions 
which  govern  the  morbid  alterations  of  the  vessel-wall.  (See  Cohnheim*s 
"  Vorlea.  ub  allg.  Pathologic,"  second  edition,  1882,  and  his  "Untersuch- 
ungen  uber  die  embolischen  Processe,"  Berlin,  1872.)  The  researches  on 
the  consequences  of  hydremia  and  hydremic  plethora  were  carried  out 
by    him   in  collaboration   with    Ltchtheim    {"  Virch.    Arch.,"   vol.   lxix.). 

itions  of  common  salt  were  injected  into  the  vascular  system  of  dogs, 
but  no  oedema  was  produced  by  this  dilution  of  the  blood.  When  the 
blood-plasma  is  increased  in  amount,  almost  all  the  secretions  (urine, 
saliva,  bile,  intestinal  juice,  etc.)  are  forthwith  increased.  The  current 
of  lymph  in  the  lymphatics  is  also  increased,  but  not  in  all  parts  ;  nota- 
bly not  in  the  limbs.  In  extreme  hydremic  plethora  the  abdominal 
organs  become  oedematous,  but  never  the  limbs. 

On  inflammatory  transudation  and  oedema,  see  also  Lassar  ("  Virch. 
Arch-,**  vol  lxix.).] 


CHAPTER  VL 

ESCAPE  OP  THE  BLOOD  FROM  THE  VESSELS.  — HEMORRHAC 
{THROMBOSIS,  EMBOLISM,  INFARCTION.) 


26.  Hemorrhage  or  extravasation  implies  an  escape  of  blood 
(with  ail  its  constituent  elements)  out  of  the  vessels  into  a  tissue,  or  upon 
a  free  surface.  It  may  be  arterial,  venous,  capillary,  or  from  all  the 
sels  together,  in  wliich  Litter  case  it  is  termed  "parenchymatous."  Such 
an  extravasation  into  a  tissue  takes  on  various  appearances  according  to 
the  quantity  of  blood  which  has  escaped  ;  and  special  names  are  given  to 
some  of  these. 

When  the  quantity  is  small  and  forms  more  or  less  sharply  defined 
red  or  brown  spots,  these  are  called  petechias  or  ecohymoses;  when 
larger  and  less  defined  they  are  BUgillations  or  sanguineous  suffu- 
sions. If  the  affected  tissue  is  completely  infiltrated  by  the  escaped 
blood,  we  speak  of  it  as  a  hemorrhagic  infarct.  If  tho  blood  forms  a 
tumor  or  swelling,  it  is  called  a  haematoma  or  blood-tumor. 

Hemorrhage  in  quantity  always  causes  serious  changes  in  the  tissue 
invaded  ;  not  infrequently  (as  in  the  brain)  the  tissue  is  stretched,  torn, 
and  disintegrated. 

If  the  bleeding  take  place  from  the  free  surface  of  an  organ,  the  blood 
flows  away  either  altogether  or  into  the  cavity  which  is  bounded  by  the 
free  surface. 

Certain  hemorrhages  have  received  names  from  the  localities  in  which 
they  occur.  Thus  bleeding  from  the  nasal  mucous  membrane  constitutes 
epistaxis;  vomiting  of  blood  is  htematemesis ;  bleeding  from  the  lungs 
gives  rise  to  ha?  mop  toe"  or  haemoptysis ;  front  the  uterus  to  metror- 
rhagia; from  the  urinary  organs  to  haematuria. 

A  collection  of  blood  in  the  uterus  is  called  hromatometra,  in  the 
pleural  cavity  haemothorax,  in  the  tunica  vaginalis  of  the  testicle 
hematocele,  in  the  pericardium  heemoperieardium. 

Fresh  effusions  of  blood  have  the  color  characteristic  of  arterial  or  of 
venous  blood,  as  the  case  may  be. 

In  the  course  of  time  the  extravasation  undergoes  certain  well-marked 
changes.  Especially  remarkable  are  the  changes  of  color  seen  in  eechy- 
BOMI  and  sugillations  of  the  skin,  which  pass  through  tints  of  brown, 
blue,  green,  and  yellow,  Ultimately  the  extravasation  is  absorbed  (Arts. 
C8and  113-116).* 
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The  escape  of  blood  from  the  vessels  occurs  in  two  distinct  ways. 
A  large  and  sudden  hemorrhage  always  implies  a  solution  of  continuity 
in  the  vesael-wall.  This  has  been  distinguished  as  hemorrhage  by  rup- 
ture {per  rhexin,  per  diabrosin)  or,  clinically,  as  apoplexy.  Such  solu- 
tions of  continuity  are  the  only  causes  of  arterial  bleeding;  but  from 
is  and  capillaries  bleeding  may  occur  in  another  way,  namely  by  what 
is  called  diapedesis.  In  this  process  the  blood  passes  through  a  vessel- 
wall  in  which  no  rent  exists.  The  escape  is  not  sudden  but  gradual. 
The  blood-cells  slip  through  the  vessel-wall  one  after  the  other.  Liquid 
escapes  at  the  same  time  ;  but  it  is  not  simply  plasma,  for  it  contains  less 
albumen  (Ar  <).     These  hemorrhages  often  remain  small  and  eir- 

Lmscribed;  but  occasionally  the  process  continues  for  a  longer  time,  and 
len  the  infiltration  of  the  tissue  with  blood-cells  may  go  on  to  a  serious 
Lieut.      It  must  not  be  supposed  that  hemorrhage  by  apoplexy  (or  rup- 
,  or  hemorrhage  by  diapedesis  always  small.      A  rent 
capillary  or  a  small  vein  will  give  rise  to  no  great  loss  of  blond;   while 
hemorrhage  from  long-continued  diapedesis  may  reach   an  alarming 
lit  tide.     In  a  given  case  it  is  often  by  no  means  easy,  often  indeed 
impossible,  to  decide  whether  hemorrhage  lias  occurred  by  rupture 
As. 


[The  process  of  diapedesis  may  bo  observed  under  the  microscope.  For 
ry  or  the  foot-web  of  a  frog  is  need  f  (.'ohuheim). 
the  veins  of  outflow  have  first  been  ligatured,  the  capillaries  and  veins 
the  membrane  are  seen  to  be  crammed  with  blood.  After  a  certain 
the  red  blood-corpuscles  begin  to  escape  from  the  capillaries  and 
ins  (compare  Cohnheim,  M  Aliifemeiue  Pathologic,'1  i,,  and  *'  Virch. 
Arch,,"  vol.  xli. ).  The  process  is  to  be  regarded  as  one  of  filtration  (Her- 
zungsberiehte  der  Wiener  Akademio,"  57,  1868).  As  a  result 
the  arrested  outflow  the  blood  seeks  to  escape  laterally  ;  it  is  in  fact 
lueezed  through  the  vessel-wall. 
We  owe  to  Arnold  some  verv  beautiful  researches  upon  the  diapede- 
of  red  blood-corpuscles,  as  well  as  of  other  particulate  substances  in- 
luced  into  the  vessels  ("Virchow's  Archiv,"  vols.  Iviii.,  Ixii.,  Ixiv.), 
dd  at  first  thought  it  must  be  admitted  that  at  the  points  of  escape  of 
the  particles  holes  or  slits  occur,  which  he  called  utiymata  and  stoma ta  ; 
afterward,  however,  he  recognized  the  supposed  openings  to  be  merely  ag- 
gregations of  the  intercellular  or  cementing  substance  of  the  endothelial 
cells.  Under  pathological  conditions  this  substance  becomes  loose,  and 
readily  permits  the  corpuscular  elements  of  the  blood  to  pass  through. 
Some  beautiful  physical  experiments  in  illustration  of  the  processes  in- 
volved in  diapedesis  have  been  lately  described  by  Hamilton  ("  Proc.  Roy* 
Soc  Edim,"  vol.  xi.).    See  also  Sohklarewsky.  "  Pfloger's  Arch.,"  vol,  i.).] 

The  cause  of  rupture  of  the  vessel-wall  is  either  traumatic  injury, 
or  disease  of  the  wall  itself.     In  all  so-called  spontaneous  hemorrhage  we 
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must  take  it  for  granted  that  the  latter  cause  is  in  action.  Newly  formed 
vessels  are  likewise  very  easily  torn.  Increased  blood-pressure  of  course 
tends  toward  rupture  of  the  vessel-wall,  but  it  never  actually  produces  it 
if  the  vessel  be  perfectly  sound. 

Diapedesis  comes  into  play  when  the  pressure  is  raised  in  the  veins 
and  capillaries,  and  also  when,  cozteris  paribus^  the  vessel-wall  becomes 
more  permeable,  It  is  very  rapidly  set  up  by  obstructing  the  outflow  of 
venous  blood.  The  nature  of  the  change  in  the  vessel-wall  which  results 
in  greater  permeability  is  not  yet  completely  understood  ;  but  it  is 
known  at  least  that  the  exciting  cause  of  the  change  is  a  disturbance  in 
tissue-nutrition  (Art.  25).  Thus  it  may  be  produced  by  temporarily 
checking  the  blood-supply  of  the  vessei,  or  by  direct  injury  to  the  vessel 
wail.  Moreover,  certain  poisons  introduced  into  the  blood  may  lead  tc 
the  change.  The  vessel-wall  must,  in  fact,  be  directly  or  indirectly 
damaged. 

iSunietinies  the  defective  structure  of  the  vessel-wall  is  congenital. 
There  are  persona  who  show  a  great  tendency  to  bleed  upon  small  occa* 
siou.  These  are  called  "  bleeders,"  and  are  said  to  exhibit  the  hemor 
rhagic  diathesis  or  haemophilia. 

What  we  may  describe  as  an  acquired  hemorrhagic  diathesis  is  ex. 
hibitod  in  the  diseases  known  as  morbus  maculosus  or  purpura,  anc, 
scurvy  ;  as  well  as  in  many  of  the  infectious  fevers  and  toxemic  affea* 
tions,  such  as  septicemia,  spotted  typhus,  small-pox,  plague,  icterus 
gravis^  yellow  fever,  nephritis,  phosphorus  poisoning,  etc.  In  some  casvs 
of  hemophilia  neonatorum  and  of  endocarditis,  collections  of  bacteria 
have  been  found  to  be  the  originating  cause  of  hemorrhage.  Such  hemor- 
rhages are  sometimes  slight,  sometimes  very  serious.  Thay  occur 
chiefly  in  the  skin,  mucous  membranes,  and  serous  membranes.  Similar 
hemorrhages  also  occur  sometimes  in  connection  with  troubles  qi  the  cen- 
tral nervous  system,  chiefly  in  the  stomach  and  the  lungs. 

[Full  references  to  the  literature  of  haemophilia  are  given  by  Legg, 
("  Haemophilia,"  London,  1872,  and  JSi.  Uartkolomew**  Hospital  MeporUt 
1881),  and  by  Imniermann  ("  Ziemssen's  Cyclop.,"  vol.  xvii.). 

Hemorrhages  occurring  in  connection  with  brain  affections  have  been 
observed  in  the  human  subject,  and  have  also  been  experimentally  pro- 
duced in  animals  (Jehu,  M  Allg.  Zeitschrift  f.  Psychiatric,"  1874  ;  Char- 
cot, "Lecons  sur  les  maladies  du  systeme  nerveux,"  i.t  1875  ;  Ebstein, 
"Arch.  f.  exper.  Path.,"  ii.). 

Ziegler  has  twice  noted  serious  hemorrhages  of  this  kind  in  epileptics. 
In  one  case  three-fourths  of  each  lung  was  completely  filled  with  blood. 
He  has  likewise  met  with  extensive  hemorrhage  into  the  lung  in  a  pa- 
tient who  died  of  traumatic  softening  of  the  brain.] 

29,  The  obstruction  of  arteries  and  veins  plays  the  chief  part  in  the 
production  of  irregularities  in  the  circulation,  and  of  hemorrhages.     This 
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obstruction  may  arise  in  various  ways,  from  without  by  ligature  or  com- 
pression, from  within  not  infrequently  by  thrombosis.  By  this  term  is 
meant  the  formation  of  a  coagulum  or  blood-clot  within  the  vessel  during 
life  (Arts,  35  and  262— 25&)«  This  coagulation  occurs  for  the  most  part 
when  the  circulation  is  already  weakened  or  arrested .,  and  the  vessel-walls 
diseased.  The  result  is  that  the  lumen  of  the  vessel  is  first  narrowed,  and 
then  as  coagulation  proceeds  is  blocked  altogether.  In  the  former  stage 
the  thrombosis  is  called  concentric  or  incomplete;  in  the  latter  it  is 
obstructive.  Thrombi  are  formed  oftcnest  in  the  veins,  but  they  occur 
also  in  the  arteries  and  in  the  heart.  If  a  thrombus  becomes  loosened 
from  the  vessel-wall,  and  so  gets  into  the  blood,  it  is  carried  on  by  the 
current.  In  this  way  it  may  pass  from  the  systemic  veins  into  the  pul- 
try  arteries,  or  from  the  heart  and  greater  arteries  into  the  smaller 
es.  It  becomes  then  wedged  in  at  the  point  where  its  size  corresponds 
th  the  section  of  the  vessel  ;  and  then  by  adapting  its  form  to  that  of 
e  lumen,  or  by  setting  up  fresh  coagulation  on  its  own  surface,  it  speed- 
blocks  the  vessel  altogether,  A  thrombus  thus  swept  into  the  vessel 
a  distance  is  called  an  embolus.  It  is  generally  situated  at  the 
tion  of  an  artery. 
The  consequences  of  embolism  are  very  various.  Often  enough  the 
issue  concerned  is  very  slightly  affected  ;  in  other  cases  it  may  undergo 
mic  necrosis   (Art.  33);  in  others  still  what  is  called  embolic  infarc- 

30.  The  bleeding  which  sometimes  ensues  upon  thrombosis  of  a  vein 
as  we  have  seen  in  Arts.  27  and  28,  the  immediate  result  of  arrested 
tflow  through  the  natural  channels.  The  consequences  of  the  closure 
of  an  artery  have  already  been  touched  upon  in  Art.  8&  The  immediate 
consequences  are  these- — First  of  all,  the  circulation  is  brought  to  a  stand* 
still,  and  the  region  beyond  the  block  becomes  anaemic.  If  the  arterial 
twigs  of  this  region  are  connected  directly  with  some  other  unobstructed 
ery,  the  latter  forthwith  dilates  and  conveys  ft  sufficient  quantity  of 
oe-d  to  irrigate  the  starved  region.  The  circulation  is  thus  speedily  re- 
established. 

If,  however,  the  vessels  of  the  region  possess  no  such  collateral  con- 
tions,  the  region  itself  is  altogether  deprived  of  fresh  blood,  and  sooner 
or  later  perishes  (Art.  33). 

If  the  etnbolized  artery  be,  as  Cohnheim  calls  it,  a  terminal  artery, 
having  no  arterial  anastomoses,  a  scanty  influx  of  blood  to  the  tissues 
Ok  the  contiguous  veins  and  capillaries  may  still  be  possible.  It  is  in 
is  way  that  a  hemorrhagic  infarct  is  produced.  The  capillaries  of 
the  anaemic  region  become  gradually  filled  with  blood,  partly  derived 
from  the  capillaries  of  neighboring  regions,  partly  from  slow  reflux  out  of 
the  veins.  The  blood  oozing  in  from  the  neighboring  capillaries  is  under 
s  very  low  pressure.  This  pressure  is  insufficient  to  propel  the  blood  out 
of  the  obstructed  capillary  system  into*  the  corresponding  veins  again* 
The  blood  therefore  stagnates,  and  the  capillaries  become  ever  more  and 
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more  engorged.  Of  course,  whatever  reflux  takes  place  from  the  veins 
can  only  carry  blood  into  the  capillary  system;  it  cannot  suince  to  drive 
the  blood  through  the  capillaries. 

In  consequence  of  this  engorgement,  due  to  lack  of  propelling  power, 
diapedesis  is  soon  established,  just  as  in  complete  obstructions  of  the 
venous  outflow.  The  escape  of  blood  is  further  aided  by  the  disorganiza- 
tion of  the  vessel-wall,  set  up  by  the  cessation  or  serious  diminution  of 
its  supply  of  nutriment.  The  ultimate  result  of  the  diapedesis  is  the  infil- 
tration of  the  entire  tissue  with  blood,  and  the  formation  of  a  firm,  gen- 
erally conical,  hemorrhagic  patch.  Embolic  infarcts  of  this  kind  are 
found  chiefly  in  the  lungs,  the  spleen,  and  the  kidneys.  As  to  their  final 
fate  see  Art.  *tT-  i 

PFkfl  fundamental  experiments  on  thrombosis  and  embolism  were  ori- 
ginally made  by  Virehow  ("Gesammelte  Abhandlungen/'  Frankfurt  a. 
M.,  1850). 

Virehow  referred  the  production  of  the  embolic  infarct  to  increased 
flow  in  the  arteries  of  the  contiguous  regions,  consequent  OQ  the  iscbromi* 
of  the  region  considered.  This  involved  an  increased  lateral  pressure 
within  the  vessels,  and  so  increased  tendency  for  the  blood  tc»  •-scape. 
Cohnheim  ("  Untersuchungen  iiber  die  embolischen  Processe,"  Berlin, 
1872),  examining  directly  the  results  of  embolism  in  the  frog's  tongue, 
established  the  existence  of  the  reflux  from  the  veins,  the  gradual  refilling 
of  the  capillaries,  and  the  escape  of  blood  by  diapedesis.  The  efficient 
cause  of  the  diapedesis  he  considered  to  be  an  ischemic  disorganization 
of  the  vessel-wall.  Litten  ("  T'liii-rsnehuiigen  uber  den  harnorrhagischen 
Infarct,"  Berlin,  1879)  regards  the  reflux  from  the  veins  as  non-essential, 
and  refers  the  refilling  of  the  capillaries  to  the  influx  from  continuous 
regions.  Even  disorganization  of  the  vessel-wall  is,  according  to  him* 
unessential  to  the  production  of  an  infarct  ;  inasmuch  as  diapedesis  is 
completely  accounted  for  by  the  mere  fact  of  engorgement  (as  is  seen 
when  the  veins  are  obstructed),  Diapedesis  is  for  this  reason  increased 
when  it  chances  that  the  blood  coagulates  in  the  vein  of  outflow  from  the 
embolized  region.] 


CHAPTER  VII. 


LYMPHORRHAGLL 


31.  Iiymphorrhagia  occurs  when  a  lymphatic  vessel  is  ruptured  and 
the  contained  lymph  ts  effused  into  the  tissues  around.  The  pressure  in 
the  lymphatics  is  very  low,  scarcely  higher,  that  is  to  say,  than  that  in  the 
contiguous  tissues.  An  escape  of  lymph  from  the  vessel  can  therefore 
occur  only  when  a  cavity  already  exists  at  the  place  of  rupture,  or  when 
one  is  made  by  the  same  injury  which  rent  the  vessel.  Thus  in  wounds, 
for  example,  we  see  lymph  and  blood  escaping  together  j  but  the  flow  of 

lytnph  can  be  arrested  by  interposing  a  very  slight  resistance.  If  the 
opening*  in  the  surface  be  not  closed  up  after  the  rupture  of  a  lymphatic, 
so  that  lymph  continues  constantly  to  escape,  as  sometimes  happens  in 

case  of  ulcers,  we  have  lymph-fistula*  formed.  Such  fistuhe  may  lead 
to  the  loss  of  very  considerable  quantities  of  lymph.  The  most  impor- 
tant lesion  of  this  kind,  as  well  as  the  most  likely  to  be  dangerous,  is 
rupture  of  the  thoracic  duet.  This  has  occasionally  been  observed 
as  *  consequence  of  a  wound  ;  but  more  commonly  of  engorgement  from 
closure  of  the  lumen  of  the  duct  by  inflammation  or  tumor.  The  lymph 
escaping  into  the  thoracic  or  abdominal  cavity  gives  rise  to  chylous 
hydrothorax  or  chylous  ascites. 

[References  : — Curnow,  "  Lectures  on  the  Lymphatic  System,"  Lancet, 
1,1879;  Day  and  Hill,    "Trans.  Clin.   Soc,"    1869;    Cayley,    "  Trans. 
Soc,,"  18G6.  ] 


section  m. 

RETROGRESSIVE  DISTURBANCES  OF 
NUTRITION. 


CHAPTER  YUL 


NECROSIS. 


32.  Everything  that  lives  comes  sooner  or  later  to  an  end — it  dies. 
Death  makes  its  appearance  so  soon  as  the  vital  energy  of  the  organism, 
infused  into  it  when  it  was  first  engendered,  is  exhausted  in  antagonizing 

I  resistances. 

Besides  this  death  of  the  organism  as  a  whole,  or  somatic  death, 
*e  recognize  what  we  must  regard  as  a  localized  death  ;  a  death,  that  is 
to  sty,  of  individual  cells  or  cell-groups,  which  we  call  necrosis. 

The  occurrence  of  local  death  or  necrosis  in  a  cell-group  or  entire 
organ  is  only  in  special  cases  associated  with  recognizable  changes  in 
structure.  The  slight  histological  changes  the  cells  undergo  in  dying  are 
not  always  enough  to  indicate  with  certainty  the  exact  factor  which  has 
C4nsed  life  to  cease.  The  naked-eye  appearances  of  the  larger  organs  do 
ootslways  betray  the  fact  that  some  part  of  them  has  become  necrosed. 

Even  the  cessation  of  the  obvious  functions  of  an  organ  may  leave  us 
in  dmtbt  whether,  as  in  necrosis,  the  cessation  is  permanent,  or  whether 
j  net  ions  are  merely  suppressed  for  a  time. 

Tims  we  can  only  subject  necroses  to  anatomical  examination,  when 
death  of  the  tissue  involves  change  in  its  structure  either  consequent  or 
%ntocedent.  The  latter  occurs  only  to  a  limited  extent  ;  the  former  (i.e., 
change  consequent  on  necrosis)  on  the  other  hand  is  invariably  found 
*ft<jr  &  longer  or  shorter  interval.  The  varieties  of  necrosis  are  in  fact 
distinguished  from  each  other  according  to  the  nature  of  these  consecu- 
tive tissue-changes. 

33,  The  injuries  which  lead  to  local  death  are  divisible  into  three 
poups.  The  first  includes  those  which  destroy  the  tissue  by  their  me- 
chanical or  chemical  action.  Thus  external  violence  may  crush  a  fin- 
&r ;  sulphuric  acid  may  destroy  a  patch  of  skin  ;  and  fungous  parasites 
ro»y  disorganize  the  structure  of  a  gland  in  which  they  are  permitted  to 
Fow,  A  second  group  of  injuries  may  be  classed  as  thermal.  If  the 
temperature  of  a  tissue  be  maintained  at  51°  C,  to  58°  0.  for  any  time, 

We  is  inevitably  killed.  Higher  temperatures  act  still  more  rapidly. 
*be  lower  limit  within  which  life  may  be  maintained  is  1GJ  C.  to  18°  C. 
*  third  cause  of  necrosis  is  arrest  of  nutrition.     This  produces  M  an- 

necrosis,"  and  occurs  very  frequently  in  the  human  subject. 
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All  causes  which  seriously  interfere  with  the  circulation  of  a  part, 
bring  about  permanent  arrest  of  its  movement,  or  stasis,  may  lead  to  the 
death  of  the  affected  tissue.  Such  causes  are  thrombosis,  embolism,  clos- 
ure of  the  vessels  by  disease  or  ligature,  pressure  on  the  tissue,  inflamma- 
tion, hemorrhage,  etc.  The  arrest  of  the  circulation  need  not,  however, 
be  permanent  ;  it  is  enough  if  it  persists  longer  than  a  certain  time — 
necrosis  still  ensues.  It  is  unimportant  whether  or  not  hemorrhage  then 
takes  place  (Art.  30);  this  will  only  affect  the  external  appearance  of  the 
part.  Hemorrhagic  infarction  is  thus  pathologically  equivalent  to  ana»mic 
necrosis  plus  hemorrhage. 

It  is  of  course  possible  that  mechanical,  chemical,  and  thermal  agen- 
cies may  act  together.  Not  infrequently  they  come  into  play  successively 
in  the  same  case. 

The  effect  of  a  given  injury  in  producing  necrosis  depends  not  merel 
on  the  normal  character  and  strength  of  the  tissue,  but  also  to  an  essen* 
tial  extent  upon  its  condition  for  the  time  being.  A  tissue  whose  nutri- 
tion has  suffered  in  consequence  of  deficient  or  vitiated  blood-supply, 
general  marasmus,  or  hydnemia,  is  much  mora  apt  to  necrose  than  when 
it  is  in  its  normal  state.  Thus  in  old  patients,  and  in  those  suffering  from 
uncompensated  valvular  disease  of  the  heart,  very  slight  injuries  are 
enough  to  induce  necrosis  of  the  limbs.  In  emaciated  typhoid  patients 
the  slightest  pressure  on  the  skin  over  the  trochanter,  elhow,  sacrum,  or 
heel,  suffices  to  bring  on  gangrenous  necrosis  of  the  skin  and  subcutan* 
eous  tissues.  Such  necroses  are  described  as  senile  or  marasmic  gangrene, 
and  decubitus  (bed-sores)  or  decubital  necroses. 


: 

1* 


[The  time  required  to  produce  necrosis  by  interruption  of  the  blood* 
supply  is  different  in  different  tissues.  Brain  tissue,  renal  epithelium, 
and  intestinal  epithelium,  die  within  two  hours  (Cohnheim,  "  Allgem. 
Pathologie  ").  Skin,  bone,  and  connective  tissue,  continue  to  live  over 
twelve  hours.  In  general  it  may  be  laid  down — that  tissues  which  exer- 
cise special  functions  die  much  more  quickly  than  those  which,  like  con- 
nective tissue,  possess  only  the  faculty  of  self-preservation,  so  to  speak.] 

34.  The  course  of  the  necrosis  (i.e.,  the  character  of  the  tissue-changes 
it  involves)  is  influenced  by  such  circumstances  as  the  nature  of  the  tissue, 
its  locality,  and  the  form  and  cause  of  the  necrosis.  Not  less  important 
are  the  amount  of  blood  and  proper  fluid  or  juice  contained  in  the  tissue, 
and  the  access  or  exclusion  of  air  and  of  putrefactive  ferments. 

Moreover,  there  may  be  antecedent  tissue-changes  which  are  not  with- 
out influence  on  the  necrotic  process,  such,  for  example,  as  fatty  degen- 
eration, inflammation,  and  hemorrhage.  We  thus  see  that  even  if  the 
necrotic  process  be  in  itself  simple,  *.e.,  associated  with  only  slight  histolog- 
ical change,  the  consecutive  changes  it  involves  may  yet  be  very  manifold. 
We  proceed  to  discuss  the  chief  forms  which  have  been  observed. 

A  constant  result  of  the  death  of  a  portion  of  a  tissue  is  more  or  less 
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severe  inflammation  in  the  surrounding  portions.  This  is  most  severe 
when  decomposition  sets  in  in  the  dead  portion.  By  means  of  this  in- 
flammatory zone,  the  necrosed  region  is  in  a  way  marked  off  and  isolated 
from  the  rest.  The  inflammation  is  hence  described  as  definitive,  and 
the  zone  as  the  line  of  demarcation.  The  process  is  more  fully  treated 
B  Arts.  113-116. 

Among  the  various  terminations  of  necrosis  we  may  distinguish  four 
main  types.  We  exclude  special  complications,  such  as  the  development 
in  the  necrosed  tissue  of  specific  irritant  matters.  In  the  first  class,  the 
dead  tissue  is  absorbed  and  replaced  by  newly  formed  normal  tissue  (re- 
generation, Arts.  72-80).  In  the  second,  the  dead  tissue  is  likewise 
absorbed,  but  is  not  replaced  by  normal  tissue  ;  an  inflammation  in  situ 
is  followed  by  the  formation  of  fibrous  tissue,  which  fills  up  the  gap  in 
whole  or  in  part  (healing  by  scar  or  cicatrix,  Arts.  112-110).  In  the 
third,  the  necrosed  tissue  is  only  partially  absorbed,  a  part  remaining  as 
a  caseous  mass  ;  this  later  on  becomes  in  general  calcified  and  enclosed 
in  a  capsule  of  connective  tissue  (caseation  and  calcification,  Arts. 
112—116).  The  fourth  issue  is  the  formation  of  a  cyBt.  The  dead  tissue 
is  absorbed,  and  in  its  place  there  is  developed  a  small  amount  of  fibrous 
tissue,  but  only  over  the  boundary  of  the  vacated  space.  In  other  cases, 
this  space  becomes  filled  with  fluid,  which  is  thus  encysted.  This  hap- 
pens oftenest  in  the  brain. 


Coagulative  (Hyaline  or  Fibrinous)  Necrosis, 


35.  Necrosis  accompanied  by  coagulation  occurs  in  two  ways.  In 
rtain  of  the  vital  fluids  like  the  blood  and  lymph,  and  in  fluids  which 
hare  escaped  from  the  vessels,  granular,  fibrous,  or  homogeneous  coagula 
are  formed  ;  that  is  one  kind  of  necrosis.  In  the  other,  cells  and  cellular 
•tract urea  as  they  die  become  solid  and  firm,  and  coalesce  into  peculiar 
homogeneous  or  hyaline  masses. 

The  granular,  fibrous,  and  hyaline  masses  which  make  their  appear- 
ance  when  blood  coagulates  are   albuminoid   bodies  ;    and  we  speak  of 
them  in  general  terms  as  fibrin.     This  fibrin  takes  the  form  of  flakes  or 
cards,  shreds,  lumps,  or  membranes.     If  red  blood-cells  are  enclosed  in 
the  meshes  of  the  fibrin  as  it  separates,  the  clots  are  soft  and  dark  red  in 
color.     If  coagulation   does  not  take  place   in   the  plasma  till  this  has 
separated  from  the  red  blood-cells,  the  clots  produced  are  pale  yellowish, 
wft,  gelatinous,  watery,  translucent,  and  somewhat  tenacious  j  after  a 
time  they  contract  and  so   become  drier  and  tougher.     In  lymph,  mere 
flikes  only  are  formed.      According  to  current  theories,  coagulation  of 
the  blood,  or  of  the  lymph,  occurs  when  the  white  corpuscles  die  and  dis- 
»olve  in  the  plasma,     Alex.  Schmidt  affirms  that  the  plasma  contains  fibrin- 
ogen only.     To  bring  about  coagulation,  that  is  the  formation  of  fibrin, 
the  presence  of  fibrinoplastin  and  of  a  ferment  is  necessary.     Both  of 
tbwe  are  supplied  by  the  white  corpuscles  as  they  dissolve  in  the  plasma. 
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Inflammatory  effusions  or  exudations  may  coagulate  as  blood  does, 
and  »o  yield  masses  containing  a  large  amount  of  fibrin.  These  may  lie 
on  the  surface  of  the  inflamed  tissue  in  the  form  of  false  membranes 
(Fig.  1).  The  fibrinous  masses  may  be  made  up  of  granules,  of  delicate 
fibres,  of  coarse-meshed  trabecule  (Fig,  1,  c),  or  of  homogeneous  flakes. 

[Alexander  Schmidt's  researches  on  blood-coagulation  are  to  be  found 
in  his  paper  : — "  Die  Lehre  von  den  fermentativen  Gerinnungen,"  Dorpat, 
187G.  Montegazza  has  pursued  similar  investigations— (Moleschotf* 
M  Uiitersuehungeu  zur  Naturlehre,"  1876).  For  other  papers,  see  Gam- 
gee's  **  Physiological  Chemistry,"  vol  i,,  chap.  2,  Wooldridge  ("  Proc. 
Roy.  Soc,"  214,  1881,  and  "  Du  Bois-Reymond's  Arch.,"  1881)  has  re- 
cently published  the  results  of  a  research  conducted  in  Prof.  Lud  wig's 
laboratory  at  Leipzig,  in  which  he  seeks  to  make  out  that  coagulation  is 
mainly  due  to  the  action  of  deleterious  liquids  on  the  blood-celU-     In 


J&— -tf 


Fin.  1.— CnmpOM  (Mm)  Membrane  ffoni  the  Tra-heo.  +  *50.  a,  wctton  through  the  tmlm  mem- 
branc .  b,  upper  layer  of  the  tuueouc  membrane,  iuflltraU*!  with  pu*-ool1«  if, ;  c,  fibre*  and  granule*  of 
fibrin ;  d,  pua-cejla. 

shed  blood  the  plasma  "dies'1  and  becomes  deleterious  in  this  sense  ;  its 
action  on  the  cells,  especially  the  white  cells,  makes  them  break  up  and 
coalesce  into  a  coagulum.  A  ten  per  cent,  salt  solution  would  have  the 
same  effect. 

The  factors  of  fibrin  are  said  to  be  furnished  by  Havem's  hremato- 
blasts,  and  by  Bizzozero's  "  Blutpl&ttchen."  The  hitter  have  been  re- 
cently described  (*l  <  ..'entrain,  f.  cl  med.  Wiss.,"  2,  1882)  as  small,  very 
transient,  delicate,  colorless  discs.  According  to  Bizzozero  it  is  the 
breaking  up  of  his  "  Blutplattchen  "  which  alone  determines  coagulation. 
The  true  significance  of  these  bodies  is  not  yet  determined.  They  are 
perhaps  mere  decolorized  red  blood -cells. 

Full  discussions  on  the  subject  of  fibrin  and  its  origin  are  to  be  found 
in  Virchow's  "Gesammelte  Abhandlungen,"  1856.  The  intra-vascular 
coagulation  of  the  blood  is  treated  more  adequately  in  Art.  252.  It  is 
possible  that,  in  the  coagulation  of  liquids  contained  in  cellular  tissues, 
the  fibrinoplastic  substance  is  yielded  by  the  tissue-cells.  These  latter 
either  dissolve  altogether,  or  they  permit  their  protoplasmic  contents  to 
escape  in  the  shape  of  simple  homogeneous  masses.] 
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36.   In  the  second  form  of  necrosis  with  coagulation,  the  knowledge 

which  we  owe  chiefly  to  Weigert,  the  circumstances  and  the  appear* 

ces  presented  are  essentially  different  from  those  of  the  first.     Here,  as 

before,  we  have  to  do  with  the  death  of  tissue  occurring*  under  special 

conditions,  and  resulting  in  the  formation  of  coagulated  albuminoids  ; 

but  the  coagulation   takes  place  not  in  a  liquid  but  in  the  substance  of 

ed  tissue-elements,  in  cells  and  cellular  or  intercellular  structures. 

If  by  reason  of  arrested  nutrition,  or  by  the  action  of  chemical  or 

thermal  agencies,  a  definite  segment  of  an  organ  be  caused  to  die,  and  if 

then  a  moderate  amount  of  lymph  happen  to  flow  through  the  necrosed 

ent,  we  have  the  conditions  which  give  rise  to  coagulation  within 

ie.     The  lymph  contains  fibrinogen,  the  cells  contain  fibrinoplas- 

•t  between   them  fibrin  is  produced.      Cohnheim  introduced  the  term 

Coaguiative    Q0Orosis    to    describe    this   special    form    oL    local    death. 

Sometimes  at  least  it  may  be  fitly  spoken  of  as  hyaline  necrosis.     In  this 

process  the  ceils  alter  their  appeararce  in  various  ways.     The  ultimate 

effect  is  always  the  destruction  of  the  cells  as  such. 

The  varieties  of  morphological  change  observed  in  coagulating  cells 
and  tissues  are  dependent,  partly  on  diversity  of  structure  in  the  tissues, 
partly  on  the  quantity  of  fibrinogen  effused.  The  manner  in  which  ne- 
crosis has  been  brought  about  is  indifferent ;  but  the  dying  of  the  tissue 
I  must  not  be  too  protracted,  or  degenerative  processes,  such  as  fatty 
change,  may  intervene  and  render  the  cells  non-coagulable. 
investigations  on  this  subject  of  coagulative  necrosis  are 
i^ert.  A  summary  of  his  results  is  given  in  u  Virch.  Arch.," 
toL  lxxix.  The  pmof  of  the  fact — that  interfusion  of  lymph  may  cause 
the  destruction  of  cells  and  the  disappearance  of  their  nuclei— was  ef- 
fected by  introducing  hardened  pieces  of  tissue  into  the  abdominal  cavity 
of  rabbits.     These  tissues  were  transformed  in  the  manner  described. 

-tlar  cell-changes  to  those  produced  in  coagulative  necrosis,  and 
more  especially  the  disappearance  of  nuclei,  may  also  result  from  mere 
putrefaction.     Coagulative  necrosis  may  also  be   found  combined  with 
:  retrogressive  changes,  such  as  fatty  degeneration,] 


Among  the  numerous  cases  in  which  coagulative  necrosis  takes 
place  must  be  mentioned  embolic  infarction.  A  certain  time  after 
the  obstruction  of  an  artery  of  the  kidney  or  spleeu,  there  is  found  lying 
taneath  the  capsule  an  opaque  yellowish-white  conical  patch.  This  patch 
Kit*  of  necrosed  kidney-  or  spleen-tissue,  with  perhaps  fragments  of 
disorganized  and  completely  decolorized  blood-clot.  If  the  patch  be 
'oscoptcaliy  examined  in  unstained  sections,  its  structure  will  be 
bund  almost  normal,  though  paler  than  the  surrounding  parts.  The 
difference  becomes,  however,  sharply  defined  when  the  section  is  stained, 
w  the  necrosed  part  is  incapable  of  taking  up  color.  The  cells  are 
jly   pale   and    transparent,   and   their  nuclei   are   either   gone,   or 
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swollen  up  and  unstained.  In  later  stages  the  outlines  of  t 
come  blurred,  the  nuclei  vanish,  and  the  cell-contents  are  mett 
into  a  finely  granular  fibrinous  mass*  Later  still  this  mass  d 
and  is  absorbed  (Art.  Ho).  If  the  infarct  was  originally  h< 
the  effused  blood,  like  the  tissue-elements,  is  changed  into 
granular,  or  it  may  be  homogeneous,  mass. 

[Minute  investigations  into  the  nature  of  hemorrhagic 
have  recently  been  made  by  Litten  (**  Untersuchungen  iibei 
Infarct,"  Berlin,  1879)  and  Guillebeau  ("Die  Histologie  d 
f aretes,"  In.  Diss.  Berne,  1880).  According  to  Litten,  renal 
generally  anemic,  />.,  not  accompanied  by  hemorrhage.  Gu 
the  contrary,  says  that  both  renal  and  splenic  infarcts  art 
hemorrhagic,  but  become  very  quickly  decolorized.  Ziegler 
the  latter  view,  though  he  has  examined  recent  infarcts  in  wh 
unable  to  demonstrate  either  hemorrhage  or  its  traces.] 

38.  The  so-called  waxy  degeneration  of  muscle  (Zen 
an  instance  of  coagulative  necrosis.  Muscle-fibre  invariably 
after  death,  but  generally  preserves  its  striation.     Under 


PlO.  2,— Waxy  Pegenerntlnn  of  M«*rK  *  280  (Prom  a  case  of  trphotd  fever.)  «, 
fibre;  6,  degenerate  musde-fluro  bmken  up  Into  (laky  lumps;  c,  regenerative  cell*  lying  : 
lemma:  d,  connective  Us* ue  infiltrated  with  edl«. 


ences,  however,  as  e.g.,  after  bruising,  forcible  extension,  rail 
temperature,  or  febrile  disease,  the  muscle  substance  is  here 
disintegrated,  and  the  contractile  myosin  coagulates  into 
homogeneous  mass  (Fig.  %  5).  This  mass  breaks  up  into  sh 
lumps.  To  the  naked  eye  muscles  so  affected  have  a  dull  s 
lustre,  and  look  not  unlike  the  muscles  of  fish. 

Coagulative  necrosis  very  often  occurs  iti  the  course  of  in 
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processes.     It  is  hardly  ever  quite  absent  where  there  has  been  copious 

exudation.     In  such  cases  it  may  take  one  of  two  forms.    Either  the  effused 

i  dissolves  up  the  contained  cells  and  then  coagulates  (Art.  35,  Fig.  lf 

and  Art.  102)  J  or  the  tissue-cells  themselves  coagulate,  forming  homo* 

geneous  lumps  or  fibrous  reticulated  masses.      To  give  an   example,  the 

nary  stratified  epithelial  cells  (Fig.  3,  a)  of  the  pharynx  and  soft  pal- 

tie  iu  dij'hthtritiH  fauciitm  (diphtheria)  solidify  into  a  peculiarly  formed 

trabecular  mesh-work  (Fig.  3,  c).     Similar  changes  in  the  epithelium  are 

observed  in  various  cutaneous  inflammations,  such  as  small-pox.     The  ag- 


c        *r  e 

1*.  8.— Section  through  the  Uvula  In  Fij'hlh.iiii-  fthocliim.      x  75.    (Anttfne  staining.)    a,  normal  epU 
'.  norawl  wre-jiur  UMue  ;  c,  necn*rd  epithelium  transformed  ixtoacwurvcineeh-wttrk  ;  d,  areolar 
with  Abrlnaml  lenaocytui;  #t  bloodvofuela ;  ft  hemorrhage;  tf,  heap*  of  micrococci. 


Rogations  of  cells  which  accumulate  in  simple  inflammation  may  also 
wlidify  into  pale  hyaline  flakes  or  granular  masses.  Such  solidifications 
occur,  for  example,  in  typhoid  infiltration  of  Peyer's  patches  and  of  the 
lymphatic  glands,  and  in  the  ceHular  exudations  which  fill  the  pulmonary 
*lveoii  in  caseous  broncho-pneumonia.  The  formation  of  continuous  liva- 
ble masses  out  of  cellular  material  may  be  typically  seen  in  diphtheritic 
'taquamation  of  mucous  membranes  (Arts,  103  and  425) ;  the  entire  in- 
filtrated tissue  sometimes  solidifies  in  this  maimer. 

ground-substance  of  connective  tissue,  hyaline  membranes,  the 
nils  of  blood-vessels,  etc.,  are  all  liable  to  be  transfused  with  eoagulabh' 
liquid,  and  then  to  coagulate  into  homogeneous  masses. 


b.    Caseation, 

Caseation  (or  tyrosis)  is  a  pathological  transformation  of  tissue, 
product  somewhat  resembles  in  appearance  firm  new  Cheshire 
on  the  one  band,  or  soft  cream  cheese  on  the  other.     The  name 
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refers   merely  to  the  outward  appearance  of   the  product  ;  the  process 
which  leads  to  its  formation  is  by  no  means  always  the  same. 

In  the  tirst  form  of  caseation — in  which  the  degenerated  tissue  is  firmf 
tough,  yellowish-white,  and  Boraewhat  translucent— the  process  is  one  of 
eoaguiative  necrosis.  This  occurs  most  frequently  in  tissues  which  are 
rich  in  cells  ;  for  example,  in  the  foci  of  tuberculous  disease,  in  cellular 
tumors,  and  in  inflamed  lung.  A  tissue  which  has  become  compl 
caseous  is  always  devoid  of  nuclei,  and  is  either  homogeneous  or  hi 
granular,  The  transformation  of  a  tissue  intu  a  firm  cheesy  mass  may 
occur  in  one  of  three  ways.  The  tissue  may  gradually  assume  as  a  whole 
a  more  and  more  homogeneous  appearance,  losing  its  nuclei  the  while. 
Or  detached  homogeneous  masses  may  iir^t  lie  formed,  which  later  on 
fuse  together  into  a  continuous  mass.  Or  lastly,  the  tissue-cells  may  first 
dissolve  and  be  replaced  by  granules  and  granular  fibrils  of  fibrin  ;  these 
last  then  close  up  and  coalesce  into  a  dense  uniform  mass.  The  last 
process  is  chiefly  observed  in  the  caseation  of  the  cellular  exudations  of 
pneumonia  ;  tbu  tirst  chiefly  in  tissues  which,  in  consequence  of  chronic 
inflammation  or  tuberculosis,  are  the  seat  of  a  fibro-cellular  hyperpl 
It  should  be  noted  that  caseating  masses  originally  homogeneous  may,  by 
subsequent  transformation,  take  on  a  more  granular  appearance. 

The  softer  form  of  caseation  changes  the  tissue  to  a  dull  white.  The 
chief  part  of  the  mass  is  made  up  of  granular  fatty  and  albuminous  detri- 
tus. Neither  cells  nor  cellular  structures  are  any  longer  recognizable. 
This  form  of  caseation  is  generally  the  result  of  a  fatty  disintegration  oj 
cellular  tissues  or  exudations  (Arts.  50-54),  which  have  lost  water  by 
absorption.  The  tissue  thereupon  becomes  inspissated,  and  its  opaque 
appearance  is  due  to  the  formation  in  it  of  minute  oil-globules. 

The  firmer  and  softer  forms  of  caseous  change  are  not  very  sharply 
distinguished.  At  times  both  forms  may  be  found  together  in  one  organ. 
It  is  even  possible  for  the  firmer  form  to  be  transformed,  by  processes 
physical  or  chemical,  into  the  softer.  The  ultimate  fate  of  caseous  foci 
is  either  softening  and  liquefaction  with  absorption  (Arts*  112-110),  or 
calcification. 


c.    Colliquative  Necrosis  or  Softening,, 

40.  Colliquative  necrosis,  in  which  the  affected  tissue  becomes  as 
it  Were  liquefied,  is  closely  akin  to  coagulative  necrosis.  In  each  casi 
necrosed  parts  become  saturated  with  liquid.  Colliquation  may  thus 
either  precede  or  follow  upon  coagulation.  For  example,  the  coagulation 
of  the  blood  and  formation  of  a  clot  is  preceded  by  the  liquefaction  or 
solution  of  certain  cells  contained  in  the  blood.  A  similar  process  may- 
be observed  in  the  case  of  blisters  following  upon  burns. 

The  first  change  perceived  is  an  enormous  swelling  up  of  the  epidermal 
cells  overlying  the  papillie  (Fig.  4,  d) ;  the  cells  being  wholly  or  in  part 
killed  by  the  action  of  the  heat.     This  swelling  up  depends  on  the  ab- 
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sorption  by  the  dead  cells  of  the  liquid  which  transudes  from  the  papillary 
Teasels.  It  becomes  at  length  so  extreme  that  the  cell-substance  dis- 
solves completely  and  the  cell-membrane  itself  disappears,  Not  until 
the  tumefaction  and  colliquatiou  have  reached  a  certain  point — Lff»y  when 
the  cell  is  distended  to  a  mere  vesicle,  or  has  gone  altogether — do  the 
granular  fibrils  which  indicate  coagulation  begin  to  appear  (J\  fft  A). 

In  some  tissues  this  coagulation  after  colliquation  does  not  occur. 
Thus  in  anaemic  necrosis  (softening)  of  the  brain  we  have  simply 
disintegration  and  liquefaction  of  the  brain-substance.  The  several  con- 
stituents of  the  tissue  break  up,  and  dissolve  in  the  liquid  which  is 
tired  out  from  the  vessels.     They  are  then  absorbed,  and  the  liquid 


thmtigh  the  Eplderml*  end  Pnpillic  &fi*r  a  Burn,      *   850,     The  preparation  (oermlne- 

»m  *  cat's  paw  which  had  been  bunted  with  molted  scnllni?  wa*.     a,  horny  layer;  b,  reU>  Mal- 

&  normal  papilla  :  4.  swollen  epithelial  relts  (in  <*omu  the  tio<  Ims  i-  rtUI  visible,  In  others  not)  ;  «, 

tmerpaptllary  cells  (thoeo  below  are  oninjar  ir  the  mirfur-o  are  swollen  and  stretched) ;  /.  flbrin- 

oa*mmh-work  (composed  of  oatl*  and  exudation  ;   cell  rtructuro   altogether  lost  t ;  a,  swollen  o>JI*  without 

nuclei;  A.  IntcrpapiUnry  layer  of  cells  stripped  off  end  destroyed  *,  k,  subepithelial  cmdntion  (ooag Dl 

Hliiiiiil  papilla,  infiltrate  ]  with  cells  and  disappearing1. 
omes  gradually  clear  again  ;  but  there  is  no  coagulation.  The  reason 
this  probably  is — that  brain-substance  contains  but  few  coagulable 
liters,  and  on  the  other  hand  that  the  effused  lymph,  not  being  the  re- 
sult of  acute  inflammation,  contains  but  little  fibrinogen  or  fibrinoplastin. 
The  same  thing  is  at  times  to  be  observed  in  other  tissues,  as  for  instance 
in  so-called  "  softening  of  the  heart,"  when  the  muscle-substance  has 
already  undergone  fatty  degeneration.  Here  the  antecedent  degenera- 
hftl  notably  diminished  the  amount  of  coagulable  matter  in  the 
muscular  tissue. 

But  colliquation  of  the  tissues  may  follow  upon  coagulation  as  well  as 
precede  it.  It  is  a  very  frequent  occurrence  for  coagulated  exudations 
(as  in  croupous  pneumonia)  or  thrombi  to  break  down  and  liquefy.  This 
liquefaction    of   coagulated   masses  is  always    accompanied    by   certain 
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chemical  changes,  the  efficient  causes  of  which  are  frequently  of  the 
nature  of  organized  ferments  (Art.  42). 

d.  Dry  Gangrene  or  Mummification. 

41.  Dry  gangrene  is  commonly  the  result  of  necrosis  in  parts  which 
are  exposed  to  the  air. 

Typical  examples  are  afforded  by  the  so-called  senile  gangrene  of  the 
extremities,  especially  of  the  toes  and  feet  ;  and  likewise  by  the  necroses 
of  the  same  parts  following  upon  frost-bite.  In  the  first  case,  the 
necrosis  is  determined  by  defective  blood-supply,  partly  owing  to  general 
feebleness  of  the  circulation,  and  partly  to  local  changes  in  the  LI 
vessels. 

The  affected  part  is  generally  engorged  with  blood  when  necrosis  sew 
in,  and  thus  exhibits  a  dark  or  livid  coloration.  The  engorgement  is  due 
to  stagnation  of  the  blood-current  from  mere  feebleness  of  propulsion. 
After  the  death  of  the  part,  the  coloring-matter  of  the  blood  transudes 
and  gives  the  tissues  their  dark-red  appearance.  At  the  same  time  the 
tissues  begin  to  dry  up  by  evaporation.  This  drying  process  is  notably 
accelerated  when  the  epidermis  separates,  as  happens  when  the  engorge- 
ment has  been  extreme,  and  in  frost-bite.  The  part  bftOOmec  first 
leathery,  and  then  perfectly  hard,  brittle,  and  black.  Under  the  micro- 
scope the  tissue-elements  are  seen  to  be  shrunken  and  withered. 

Dry  gangrene  or  withering  is  a  physiological  pa  I   it  .itL-ets  the 

stump  of  the  umbilical  cord  in  infants.  Between  the  sound  tissue  and 
the  gangrenous  there  is  formed  an  inflammatory  line  of  demarcation  (Art. 
115).  Dry  gangrene  may  at  times  occur  as  a  later  stage  of  moist 
gangrene. 

t.  Moist  Gangrene  or  Sphacelus* 

42.  Moist  gangrene  is  necrosis  followed  by  decomposition  and 
putrefaction  of  the  necrosed  tissue.  If  septic  organisms  reach  a  dead 
tissue  which  is  rich  in  blood  or  other  liquid,  it  very  soon  begins  to  de- 
compose.    The  organisms  may  reach  the  part  either  directly  from 

air  (as  in  gangrene  of  the  skin  or  lungs),  or  through  the  channel  of  the 
circulation  (as  in  gangrene  of  the  testis,  or  o(  the  foot).  Parts  which  are 
exposed  and  abound  in  blood-vessels,  such  as  the  foot,  become  livid  from 
diffusion  of  the  coloring-matter  of  the  blood.  The  epidermis  frequently 
rises  in  blisters  and  bullae,  Soon  the  putrefying  tissue  begins  to  stink, 
and  then  to  disintegrate.  Slight  mechanical  causes  readily  give  rise  to 
wounds,  and  in  these  the  tissue  is  seen  to  be  infiltrated  with  discolored 
blood,  and  it  is  brittle  or  even  tinder-like.  Corresponding  to  the  obvious 
naked-eye  disintegration  of  the  structure  are  the  profound  chemical 
changes  which  take  place  (Arts.  191,  192)  ;  and  the  final  result  is  the 
total    destruction    of   the    tissue   as   such.     Not   infrequently  gases   are 
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evolred  during  the  process,  giving1  rise  to  so-called  gangrenous 
emphysema  (gangrbm  gazeuse).  The  rapidity  of  the  destructive  pro- 
cess I  greatly  on  the  nature  of  the  affected  tissue.  Bone  pre- 
serves its  form  for  a  long  time  in  the  midst  of  a  gangrenous  mass,  while 
the  soft  parts  perish  very  quickly. 

The  microscope  shows  that  in  this  process  of  decay  septic  organisms 
are  always  present  (Arts.  192  et  $*;q*).  Blood-corpuscles  quickly  cease  to 
be  distinguishable,  inasmuch  as  they  break  up  and  dissolve,  or  here  and 
there  become  transformed  into  granular  pigmented  masses.  Other  cells 
become  turbid,  lose  their  nuclei,  break  up,  and  disappear.  Fat-colls 
disintegrate,  and  the  oil  they  contain  mingles  hi  small  globules  with  the 
gangrenous  mass.  The  fibres  of  the  connective  tissue  swell  up,  grow 
turbid  and  ill-defined,  and  finally  dissolve.  Elastic  tissue,  tendon,  and 
cartilage  hold  out  for  a  long  time,  but  ultimately  perish  in  like  manse  j. 
In  general  terms  we  may  put  it — that  gangrene  involves  the  gradual 
solution  of  the  solid  constituents  of  the  tissue,  and  results  in  the  forma- 
tion of  a  dirty  gray,  grayish -black,  or  grayish -yellow,  opaque,  semi-fluid 
mass,  mixed  with  shreds  and  remnants  of  various  structures,      The  various 

•iaj  elements  of  the  tissue  thus  disappear  in  succession  j  while  new 

crystalline  products  of  chemical  decomposition  appear  instead,  such  as 

fatty  needles  of  margarin,  needles  of   ty rosin,  spherules  of  Icucin,  '*  snr- 

.igus-crystals"  of  triple  phosphates,  and  granules  of  black  or  brown 

pigment. 

In  the  later  stages  of  putrefaction,  mould-fungi  at  times  make  theii 
appearance  on  parts  exposed  to  the  air  (Art.  221). 

[Further  details  of  the  tissue-changes  in  gangrene  may  be  found  in 
BBS,  M  Ueber  die  Veranderungen  der  Gewebe  bei  Brand,"  Frankfort, 
7;  and  in  Rindfleiscb,  "Pathological  Histology*'  (Sydenham  Soci- 
ety). See  also  Chauveau,  "  Necrobiose  et  gangrene,"  Paris,  1873  ; 
Puget,  "  Surgical  Patholo- 

Putrid  decomposition,  and  therefore  also  gangrene,  can  arise  only 
through  the  agency  of  micro-organisms.  Furthermore,  the  presence  of  a 
certain  proportion  of  water  in  the  tissue  is  essential.  If  the  tissue  dry 
up,  the  development  of  septic  organisms  ceases,  or  is  at  least  seriously 
retarded  ;  and  with  it  also  the  process  of  decomposition.  The  chemical 
products  of  the  gangrenous  decomposition  of  the  tissues  are  hydrocar- 
bons, ammonium  sulphide,  sulphuretted  hydrogen,  valerianic  acid,  buty- 
ric acid,  etc.  ;  and  ultimately  carbonic  acid,  ammonia,  and  water.] 


CHAPTER    IX. 


SIMPLE  ATROPHY  AND  PIGMENTARY   DEGENERATION. 


43.  In  treating  of  malformations,  we  showed  that  in  consequence  of 
arrested  development  members,  organs,  or  parts  of  organs  may  he  ill- 
growu,  misformed,  or  altogether  wanting.     Or  if  the  plastic  energy  that 

rmiiies  growth  be  deficient,  the  entire  organism  or  some  of  its  parts 
may  be  dwarfed  and  stunted.  Defective  development  of  this  kind,  Lt.t 
aplasia  or  hypoplasia,  may  occur  after  birth  as  well  as  before  it.  So  long 
as  the  organism  continues  to  grow,  so  long  as  new  parts  or  organs  con- 
tinue to  be  formed  in  it,  so  long  is  its  growth  liable  to  be  checked  by 
external  or  internal  influences. 

We  may  often  observe  this  hypoplasia  in  the  child.  At  birth  it  may 
have  been  anything  but  puny,  yet  under  the  operation  of  external  causes, 
such  as  defective  nutrition,  various  kinds  of  disease,  or  others  less  easily 
recognized,  it  later  on  shows  signs  of  imperfect  development  in  some  of 
its  systems  or  organs.  The  consequence  is  a  dwarfing  of  the  entire  frame 
or  of  its  parts,  very  often  associated  with  faulty  structure  and  function 
of  the  viscera.  This  hypoplasia  makes  itself  especially  evident  when  the 
bones  are  badly  developed,  as  also  when  the  heart  and  great  vessels,  the 
genital  organs,  or  the  central  nervous  system  are  undergrown.  The 
association  referred  to  is  observed,  for  example,  in  cretins,  whose  bones 
are  generally  ill-grown;  and  in  cblorotic  females,  where  with  hypoplasia 
of  the  vascular  system  there  is  also  some  imperfection  of  the  generative 
functions. 

Now  atrophy  is  not  to  be  confounded  with  such  hypoplasias  or 
aplasias.  In  atrophy  wo  have  to  do  not  with  defective  development,  Imt 
with  retrogressive  change  in  parts  originally  well  formed  and  well  grown. 

44.  The  life  of  an  organ,  like  that  of  an  individual,  is  limited  in  its 
duration.  The  active  cell-growth  of  the  period  of  development  is  suc- 
ceeded by  a  stage  in  which  the  formative  activity  is  less  marked.  In  the 
latter  stage  the  equilibrium  between  cell-growth  and  cell-decay  II  main- 
tained with  but  slight  oscillations  to  one  side  or  the  other. 

In  old  age  this  equilibrium  is  disturbed,  and  decay  has  the  upper 
hand.  An  involution  (the  reverse  of  evolution)  of  the  entire  organism 
and  of  its  parts  takes  place*  Thus  a  man  ultimately  dies,  even  when 
there  is  no  question  of  disease,  so  soon  as  the  advancing  involution  of  hi* 
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vital  organs  reaches  a  stage  at  which  they  can  no  longer  efficiently  per- 
form their  functions. 

But  this  general  retrogression,  or  senile  decay,  there  is  a 

physiological  retrogression  of  particular  organs,  which  takes  place  much 
earlier  in  life.  The  generative  organs  in  woman  lose  their  functional 
power  long  before  extreme  old  age.  The  thymus  gland  has  undergone 
complete  degeneration  by  the  age  of  adolescence.  Various  tissues,  like 
the  hyaline  cartilage  which  is  the  first  rudiment  of  bone,  are  in  their  very 
nature  temporary  structures.  The  several  tissues  then,  like  the  organism 
itself,  inherit  but  a  measured  lease  of  life. 

-.sidered  anatomically,  retrogression  shows  itself  in  an  organ  by 
diminution  of  its  size;  microscopically,  by  diminution  and  ultimate  disap- 
pearance of  its  constituent  elements,  especially  of  the  elements  which  are 
special  to  it. 

An   organ,  toward  the  close  of  its  life,  undergoes  what  we  have 
called  a  physiological  retrogression.      But   analogous   retrogressive  pro- 
may  occur,  as  it  were  prematurely,  under  pathological  conditions, 
ir  result  we  describe  as  simple  atrophy. 

This  pathological  atrophy  is  distinguished,  like  the  other,  by  shrinking 
f  the  organ  affected,  or  by  diminution  In  size  and  number  of  its  essential 
lecnents. 

In  the  case  of  dense  parenchymatous  organs  like  the  liver,  kidney, 
-   brain,  the  shrinking  is  the  first  thing  which  is  likely  to  strike 
If  the  shrinking  has  been  uniform  the  surface  remains  smooth;   if  it 
has  been  irregular  the  surface  looks  uneven  and  granular,  and  the  exter* 
nal   form  of  the  organ  may  be  altered.     On  the  Dthes  hand,  atrophy  of 
bone  shows  itself  rather  by  thinning  of  the  trabeculfe  and  widening  of 
medullary  cavities,  than  by  any  general  diminution  in  size.     So  too 
the  lungs,  we  recognize  the  occurrence  of  atrophy  by  the  increased  size 
the  air-spaces,  and  the  loss  in  part  of  the  alveolar  septa. 
Compared  with  the  shrinking  and  loss  of  substance,  the  pigmentary 
ge  so  often   associated  with  atrophy  IB  of  minor  importance.      It  is 
a  secondary,  non-essentia!  phenomenon  in  the  process,      It  depends  either 
n  the  fact  that  the  normal  pigmentation  of  the  tissue  becomes  more  pro- 
unced  as  the  essential  elements  disappear ;  or  on  an  actual  deposition 
pigment  associated  with  the  atrophic  process  ;  or  lastly  on  some  altera- 
n  in  the  amount  of  blood  contained  in  the  tissue. 

46.   The  shrinking  of  an  atrophied  organ  is  due  to  the  fact  that  its 

ments  dwindle  and  disappear.      Here,  as  in  the  case  of  senile  involu- 

is  the  proper  and  specific  elements  of  the  organ  which  suffer  the 

ost;  and  the  supporting  framework  of  connective  tissue  the  least.     It 

in  fact  very  frequently  observed  that  the  connective  structures  remain 

ectly  intact  or  even  increase  and  grow,  while  the  specific  elements 

ave  already  disappeared.     Thus  in  the  illustration  (Fig.  5)  of  a  muscle 

undergoing  atrophy,  the  contractile  substance  (</)  contained  within  the 

sarcolemma  has  distinctly  dwindled  (b).     But  the  connective  tissue  sepa- 
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rating  the  fibrill*e  remains  undiminished  ;  the  nuclei  of  its  cells  seem  even 
to  have  multiplied. 

Similar   appearances  are   readily  observed   in   atrophied   liver-t 
There  every  one  of  the  gland-cells  may  have  vanished,  and  yet  there  may 
be  no  diminution  in  the  amount  of  the  connective-tissue  framework.     So 


t  * 


PfO.  6.— Section  of  an  Atrophied  Mill*  le.       *   .1)n. 
tnarck-brown  *tahii.  \\  musrlo-Obrp :  h,  atrophl 

which  the  nuclei  u  at  c,  arc  eoco  60  be  increased  In  number. 


inlr-rrtttm*  fal 


too  in  preparations  of  brain  and  spinal  cord,  tin?  gang-lion  cells  may  have 
altogether  disappeared,  without  any  visible  change  in  the  neuroglia. 

[Adipose  tissue  is  peculiar  in  its  mode  of  atrophy.  The  fat  in  the 
cells  breaks  up  into  small  oil-irlobules  which  are  absorbed;  the  empty 
cells  return  to  their  first  condition  of  ordinary  connective-tissue  c 
At  times  the  disappearance  of  the  contained  fat  is  followed  by  prolifera- 
tion of  the  nuclei  (atrophic  proliferation).  If  serum  transude  into 
the  tissue  after  the  fat  has  gone,  the  tittua  becomes  gelatinous  in  appear* 
ance  (serous  atrophy).  If,  lastly,  pigment  be  deposited  in  the  atro- 
phied fat-cells,  the  tissue  becomes  yellow  or  yellowish-brown  (pigment- 
ary atrophy).  Sec  Fleinrning,  **  Archiv  f.  mikroskop.  Anatomic/1  vii-. 
and  "  Virch,  Arch.,"  vol.  lii.] 

47.  Atrophy  may  result  from  various  causes.  It  has  already  been 
indicated  (Art.  44)  that  the  tissues  may  themselves  possess  inherent 
properties  which  determine  their  retrogression  and  decay.  The  efficient 
cause  of  this  form  of  atrophy  (described  as  active  atrophy)  is  that  the 
cells  are  no  longer  able  to  assimilate  properly  the  nutriment  brought  to 
them,  Atrophy  like  this,  depending  on  internal  conditions,  seldom 
curs  as  a  pathological  process.  Only  the  so-called  atrophy  of  inaction 
and  trophoneurotic  atrophy  should  perhaps  be  classed  as  pathological. 

Atrophy  of  inaction  occurs  in  organs  that  arc  subject  to  the  direct 
influence  of  the  nervous  system,  and  perform  their  specific  functions  in 
obedience  to  nervous  influence.  Such  are  glands,  nerves,  and  muscles. 
If  a  muscle  or  a  gland  be  condemned  to  inaction  for  any  length  of  time, 
it  is  apt  to  undergo  atrophy.  It  is  not  unnatural  to  infer  that  the  atro- 
phy depends  on  the  absence  of  functional  activity  in  the  cells,  and  to 
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frame  th  <esis  that  nutrition  and  functional  activity  go  hand  in 

hand  aud  fall  off  together. 

A  typical  instance  of  trophoneurotic  atrophy  is  seen  in  the  rapid 
disappearance  of  the  muscles  in  cases  where  their  proper  nerves  have 
been  injured,  or  win  n-  there  is  disease  of  the  anterior  horns  of  gray  mat- 
ter in  the  cord.  It  appears  that  certain  ganglion-cells  in  the  anterior 
horns  have  a  powerful  influence  on  the  nutrition  of  the  muscles  in  con- 
ion  with  them.  The  disappearance  of  these  cells,  or  the  severance 
of  their  connection  with  the  muscles,  involves  inevitably  the  atrophy  of 
the  latter. 

Leaving*  these  cases   out  of  account,  we  may  fairly  refer  all   other 
{jrins  of  premature  atrophy  to  defective  nutrition.     The  process  of  the 
atrophy  is  the  same  whatever  be  the  particular  factor  underlying  the  de- 
This  factor  may  be  general  anjemin,  local  change  in  the  nu* 
•fectivG  assimilation,  or  any  other  disorder  of  the  kind; 
but  it  can  at  most  determine  the  site  and  extent  of  the  atrophy,  not  the 
process.      Atrophy  of  this  kind,  occasioned   by  diminished   nutrition,  is 
distinguished  as  passive  atrophy.     Atrophy  consequent  on  pressure  is 
brought   about,   partly   by   mechanical   hindrance   of   the   cell-functions, 
partly  by  direct   injury  to  the  tissue,  partly  by  interference  with   the  cir- 
culation. 


[Cohnheim  ("Handbuch  d.  allgemeinen  Pathologic")  includes  atro- 
phy of  inaction  among  the  passive  atrophies,  and  maintains  that  it  de- 
pends on  diminished  blood-supply.  It  is  not  easy  to  believe  that  this 
explanation  is  in  all  cases  adequate.  Without  undervaluing  the  impor- 
l  the  blood-supply,  there  seems  to  be  no  objection  to  the  theory 
Mm  the  assimilative  power  of  an  active  working  cell  may  be  greater 
than  that  of  one  which  is  at  rest.] 


CHAPTEK  X. 

CLOUDY  SWELLING  AND  DROrSICAL  DEGENERATION. 

48.  The  term  cloudy  swelling  or  parenchymatous  degeneration, 
is  due  to  Vircbow  ("  Virch.  Arch.,"  vols,  iv.,  xiv.).  lie  describes  by  it  a, 
certain  swelling  up  of  the  elements  of  a  tissue  by  imbibition  or  accre- 
tion ;  and  defines  it  as  a  form  of  hypertrophy  with  a  tendency  to  degen- 


Fjo.  S. — Cloudy  Bwelllnpr^f  th<«  Hinni 
monik.)    a,  nurmeJ  epithelium  ;  ft,  cloudy  aweUln« 
epithelium, 


with  chromic  acid  Mid 
c,  advanced  degeneration :  a.  locwede* 


eration.  The  degenerative  side  of  the  process  is  the  more  important  one. 
Histological  investigation  shows  that  the  process  consists  in  the  forma- 
tion of  free  granules  in  the  substance  of  the  affected  cells,  which  may, 
for  example,  be  those  of  the  renal  epithelium,  of  the  liver,  or  of  the 
heart-muscle.  These  free  granules  are  to  he  regarded,  from  their  mi 
chemical  reactions,  as  albuminoid  1  ire  soluble  in  acetic  acid 

and  insoluble  in  alkalies  or  ether.     Their  presence  gives  the  cell  a  turbid 
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or  cloudy  appearance,  and  its  normal  form  and  structure  quickly  disap- 
pear. Thus  in  cloudy  swelling  of  the  renal  epithelium  (Fig.  G),  the  cells 
lose  their  longitudinal  markings  and  the  processes  which  normally  pro- 
ject into  the  lumen  of  the  tubule  (a).  The  cell  as  it  swells  becomes 
rounder,  and  dark  granules  appear  within  M  (b,  c).  The  process  depends 
qu  a  degeneration  of  the  cell-protoplasm.  The  cell  becomes  infiltrated 
with  liquid,  and  a  partial  separation  of  its  solid  and  liquid  constituents 
takes  place.     The  degenerative  process  often  ceases  when  it  has  reached 


tn.  7.— Sx-tion  through  a  M  Macon*  Fatch  "  (condyloma  latum  ant),   x  100*  (Aniline  brown  rtainTrg.) 

ft  torn;  layer  of  the  epidermis ;  6,  Tote  Mulpighii ;  <\  ooriam ;  d.  horny  layer  sullen  m«  «nd  Inftltrated 

»*■  Imeentm ;  *,  swollen  cell*  of  the  rcte  Maipighii ;  /,  swollen  Mil  h*Y\  urn  inA1trrit«d  with  cells:  a,  de- 

b  eh  leucocyte*  have  made  their  way  ;  A*  irriitinlaro<Niifula ;  U  w*oll«n  papilla, 

•"fctttod  with  octla;  *,  cerium  infiltrated  with  cells  and  flbriu  ;  /T  lymphatic  vessel ;  m^  sweat  gland. 

■  certain  stage,  and  the  cell  returns  to  its  former  normal  condition.  In 
oilier  cases,  the  cell-substance  perishes  and  breaks  QD  into  granular  de- 
tritus. Frequently  the  process  is  associated  with  fattv  degeneration 
(Art.  50). 

Cloudy  or  granular  degeneration  is  of  very  common  occurrence.  Tt  is 
found  in  the  parenchymatous  organs,  such  as  the  liver,  kidneys,  and 
"Pin,  in  most  cases  of  infectious  disease  ;  but  chiefly  in  scarlet  fever,  ty- 
phoid fever,  small-pox,  erysipelas,  diphtheria,  septicemia,  etc.  The  af- 
fected org-ans  have  a  cloudy,  dull,  often  grayish  look  ;  in  the  severer 
cases  they  look  as  if  they  had  been  boiled.  They  contain  an  abnormally 
tmall  quantity  of  blood,  and  are  doughy  in  consistence.  The  minuter 
itructure  of  the  organ  is  blurred  or  altogether  destroyed. 
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There  is  a  certain  morbid  change  in  connective-tissue  cells  which 
may  be  classed  under  this  head.  It  is  frequently  observed  in  cedem.i 
or  inflamed  connective  tissue.  The  affected  cells  swell  up,  and  dark  sphe- 
rules form  in  the  nucleus  as  well  as  in  the  cell-protoplasm.  These  sphe- 
rules, with  which  the  cells  are  often  tightly  crammed,  are  distinguished 
by  their  power  of  taking  up  an  intense  color  when  stained,  especially  with 
aniline  dyes  ;  in  thb  they  behave  like  micrococci.  Their  significance  is 
nut  understood,  though  their  formation  may  probably  be  regarded  as  evi- 
dence of  a  retrogressive  change. 

40.  The  term  dropsical  degeneration  fairly  describes  a  morbid 
change  observed  chiefly  in  epithelial  cells.  They  imbibe  liquid  and  be- 
come sodden  and  swollen.  The  process  is  near  akin  to  cloudy  swelling  and 
degeneration,  though  the  changes  in  the  dropsical  cells  are  of  a  somewhat 
peculiar  nature.  The  imbibed  liquid  causes  the  cell  to  appear  translucent 
(Fig  7,  e).  The  granules  of  the  protoplasm  are  pushed  asunder,  and  often 
crowded  toward  the  periphery  J  so  that  the  cell  comes  to  resemble  some- 
what a  vegetable  cell  (/and  g).  It  becomes  at  the 'tea  me  time  vacuolated, 
the  spherical  vacuoles  containing  clear  liquid.  The  nucleus  also  swells 
up,  and  at  length  appears  as  a  distended  vesicle  with  clear  contents. 
Changes  of  this  kind  may  be  seen  in  the  cells  of  dropsical  tissues  and  in 
inflammation.  In  inflammation  it  is  chiefly  the  epithelial  cells  that  ex* 
Libit  marked  changes  (Fis»,  7,  rf}  cftff  ff)>  In  stained  preparations  the 
dropsical  cells  remain  brighter  than  the  healthy  ones. 


CHAPTER  XL 

FATTY  DEGENEBATION. 

If  parenchymatous   degeneration  (Art.  48)  go  beyond  a  certain 
it  often  passes  into  fatty  degeneration,  that  is  to  say,  fat-glo- 
buies  form  in  the  disintegrating  cells.     This  variety  of  fatty  degener. 

ver,  of   limited   occurrence,  compared  with  the  other  varieties  to 
which  the  organism  is  Liable. 

Fat,  as  we   know,  occurs    in    the  body  in  considerable  amount 

!-?r  normal  conditions.      Certain  regions,  and  especially  certain  tissues 

i»e  fibrous  type,  like  the  subcutaneous  and  subserous  structures,  the 

marrow,  etc,  are  always  rich  in  fat.     The  fat  is,  as  it  were,  stored  up  in 

■ve  special  regions,  being  either  derived  from  without,  or   formed  on 

•  spot  in  the  cells  of   the  tissue  itself.     Increase  of  the  quantity  in 

store,  whether  due  to  increased  supply  or  diminished  expenditure,  does 

■ : 1 1 \-  come  under  the  title  of  fatty  degeneration*     We  distinguish 

it  as  lipomatosis  (obesity,  adiposity).     Within  limits  it  must  be  deemed 

physiological  ;  when  excessive  it  may  pass  into  the  domain  of  pathology. 

In  such  extreme  cases,  fat  is  found  in  cells  which  normally  contain  none. 

The  fatty  deposit  takes  the  form  of  oily  drops,  which  soon  coalesce  into 

larger  spherules  ;  until  at  length  a  single  large  fat-globule  occupies  the 

•ell.     Fatty  infiltration  of  this  kind  affects  chiefly  the  cells  of  the 

connective  tissue  in  particular  regions,  and  the  liver-cells. 

True  fatty  degeneration  must  of  course  be  distinguished  from  lipoma* 
toiis  or  fatty  infiltration.  The  fat  which  occurs  in  the 
former  is  not  fat  in  store,  so  to  speak  ;  it  is  fat  resulting 
from  the  disintegration  of  albumen  in  the  affected  cells. 
Inasmuch  as  fat  is  normally  formed  from  the  albumen  of 
the  cells,  and  is  consumed  as  it  is  formed,  we  are  driven 
to  suppose  that  in  fatty  degeneration  either  the  disinte- 
gration of  albumen  is  increased,  or  the  consumption  of 
the  fit  produced  is  impeded.  Both  these  things  may 
°ccur,  hut  it  ts  specially  to  be  noticed  that  in  fatty  degen- 
eration the  lost  albumen  is  not  replaced,  so  that  the  pro*        Fiq,  8  —  F»tty 

■"        •     *  l  DtgVAMrfttion  of  the 

Auction  of  fat  is  associated  with  atrophy.  Musoie*  of  the 

5L  A  cell  undergoing  fatty  degeneration  always  shows 
iarj-er  or  smaller   oil-drops  in  its  interior.     These  are  colorless,  bright, 
'  -utoured,  insoluble  in  acetic  acid,  soluble  in  alcohol  and  in  ether. 
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In  perosmie  acid  they  stain  black.  The  number  and  size  of  the  oil-drops 
in  the  interior  of  a  cell  vary  greatly  ;  the  size  even  of  the  largest  is  not 
usually  great.  Thus,  for  example,  in  fatty  degeneration  of  the  muscle  of 
the  heart,  we  find  more  or  fewer  according  to  the  degree  of  the  degen- 
eration (Fig.  8).  But  they  are  ail  small  and  seldom  coalesce  into  larger 
drops  ;  they  never  form  very  large  ones.  In  fatty  degeneration  of 
kidney  (Fig.  9)  the  appearances  are  similar  ;  but  the  size  of  the  oil-glob- 
ules is  not  so  regular  (/■,  e). 


Fto.  9.— Amyloid  and  Fatty  Deflenemtion  of  the  Kidney.  +  300.  (Preparation  treated  with  lCWIsr'a 
and  |vro»tuic  noM. )  a,  normal  capdlary  loop  :  ft,  amy  laid  capillary  loop  (Art.  57) ;  c,  fatty  epithelium  e 
glomerulus  j  e„  fatty  epithelium  of  the  cap*ulo  ;  rf,  oil  drop*  on  the  capillary  walla  :  e.  fatty  epithelial 
in  tint  ;  /,  looaenad  futty  epithelial  cells ;  p,  hyaline  coamila  (funmnp  '*  caat*  ")  J  A,  fatty  cart,  in  x*A 
t,  amyloid  artery;  *,  amyloid  capillary  ;  t,  inflltrabon  ol  connective  Umuo  with  leucocyte*;  m,  round  ed  I J 
(Uraoocyteaj  in  tide  a  onuifcrvu*  tubule. 

When  the  degeneration  becomes  more  advanced,  the  fatty  epithelial 
cells  are  shed  and  become  disintegrated  (/*).  The  oil-globules  they  con- 
tain are  thus  set  free  and  accumulate  in  the  tubules  (A). 

Fatty  degeneration  may  occur  in  connective-tissue  cells  as  well  as  in 
epithelial  cells.  If  it  affect  entire  cell-groups  or  systems,  it  may  be 
recognized  even  by  the  unaided  eye  ;  and  the  more  readily  as  the  dogta- 
eration  is  more  advanced,  the  proper  color  of  the  tissue  less  marked,  and 
the  amount  of  blood  present  less  considerable.  Colorless  transparent 
structures,  like  the  intiina  of  the  heart  (endocardium)  and  great  vessels, 
take  on  an  opaque  white  appearance  ;  the  cortical  tissue  of  the  kidney 
becomes  grayish  white  or,  when  the  fatty  change  is  greater,  opaque 
yellowish  white  ;  the  heart-muscle  becomes  yellowish  ;  and  voluntary 
muscle  pale  yellowish  brown. 

If  complete  disintegration  of  the  tissue  follow  upon  fatty  defenera- 
tion, aud  if  the  mass  of  detritus  lose  water  and  become  condensed,  the 
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fatty  change  passes  into  caseation  (Art.  39)  ;  and  the  tissue  assumes  a 
dull  white  cheesy  appearance. 

Like  the  cells  of  solid  organs,  the  cells  of  organic  liquids  such  as  pus, 
and  those  of  coagulated  exudations,  very  often  undergo  true  fatty  degen- 
eration ending  in  their  complete  destruction  as  cells. 

kf  In  tissues  undergoing  fatty  degeneration,  as  also  in  liquids  whose  cells 
generating,  there  are  very  frequently  found  cells  crammed  full  of 
t-granules.     They  are  referred  to  a»  *  fat-granule  cells."     Their  origin 
is  only  in  part  traceable  to  fatty  degeneration  of  the  cells  themselves.  They 

tare  rather  to   be  looked  upon  as  migratory  corpuscles  which  have  taken 
up  the  fatty  products  of  disintegration,  and  so  have  become  transformed 
granule-carriers  (Art.  114).     See  Eeinhardt,  "  Virch.  Arch.,"  vol  i.] 

52.  The  cause  of  fatty  degeneration  is  to  be  sought  in  an  alteration  in 
the  constitution  of  the  blood,  I.e.,  of  the  nutri merit  supplied  to- the  cells. 
Deficient  supply  of  oxygen  plays  a  chief  part  in  it.  Tu  this  must  be 
ascribed,  on  the  one  hand,  the  disintegration  of  albumen  and  the  forma- 
i  of  fat  ;  on  the  other  hand,  the  fact  that  the  fat  produced  is  not 
straightway  consumed. 

If  to  the  lack  of  oxygen  there  is  added  a  deficiency  of  proper  nutri- 
ment, so  that  the  albumen  which  is  used  up  by  transformation  into  fat 
is  not  replaced,  the  amount  of  albumen  to  the  affected  part  must  of 
course  diminish. 

responding  to  the  case  just  indicated,  wo  find  fatty  degeneration 
taking  place  in  conditions  which  are  associated  with  general  or  local 
i.  For  example,  if  the  blood  becomes  diseased  in  such  a  way  (an- 
emia, leukaemia)  that  its  power  of  taking  up  oxygen  is  diminished,  and 
iu  nutritive  value  lowered,  fatty  degeneration  is  found  to  occur  in  the 
moat  widely  different  organs.  The  same  thing  comes  to  pass  in  particu- 
lar organs  which  happen  to  receive  too  little  bloody  either  in  consequence 
ofdliease  in  the  afferent  vessels,  or  because  the  outflow  of  blood  from 
cheeked  and  its  renewal  hindered.  Lastly,  organs  like  the  mus- 
cles which  for  any  reason  are  left  unexercised,  and  so  fail  to  undergo  an 
Adequate  amount  of  tissue-change,  are  very  apt  to  become  fatty. 

Various  poisons,  such  as  phosphorus,  arsenic,  and  the  ferments  which 
produce  fevers,  may,  like  imperfect  oxygenation,  lead  to  disintegration 
of  the  albumen  of  the  tissues  and  so  to  fatty  degeneration. 

[We  still  seem  far  distant  from  an  exact  understanding  of  the  origin 
*nd  the  ultimate  fate  of  the  fat  which  is  formed  in  the  body  in  ph\M 
'cal  and  pathological  conditions.  Hoppe-Seyler  (,(  Physiolog.  Chemie  w  ) 
inclines  to  think  that  fat  cannot  be  formed  directly  from  albumen.  Ho 
fegtrds  it  as  not  unlikely  that  glycogen  is  first  formed,  and  from  the 
glycogen  fat.  Voit  ("  Zeitschr.  t  Biol,"  v.,  and  "  Neues  Hep.  f.  Phar- 
ftiicie/*  xx.),  on  the  other  hand,  thinks  it  quite  certain  that  fat  may  be 
formed  at  once  from  albumen  ;  compare  Quain,   "  Medico-Chir.  Trans.," 
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vol.  xxxiii.  According  to  Hermann,  it  is  probable  that  certain  product* 
derived  from  the  disintegration  of  albumen  are  normally  utilized  in  re- 
generative processes.  If  the  oxygen  needed  for  regeneration  is  wanting, 
these  products  can  not  be  utilized  and  disintegrate  still  further  ;  the  ex- 
penditure of  fresh  material  is  thus  increased,  Binz  and  Schulz  ("  Arch, 
f,  exper.  Path.,"  vol,  xiv.)  hold  that  the  cells,  in  their  avidity  for  oxygen, 
take  it  up  from  the  blood  so  long  as  the  blood  continues  to  part  with 
when  it  ceases  to  do  so  the  cells  attack  each  other,  and  act  as  mutual 
reducing  agents.  The  lateral  M  ohain "  of  the  albumen-molecule  (the 
chain  which  includes  the  nitrogen,  on  the  theory  of  these  chemists)  is 
thus  broken  ;  the  consequence  is  increased  production  of  urea  and  of  fat. 
They  explain  in  this  way  the  fatty  changes  observed  in  carbonic  oxide 
poisoning.  Benee  Jones  ("  Lectures  on  Pathology,  etc.")  accounts  for 
the  proneness  of  the  liver  to  become  fatty  in  a  somewhat  similar  way. 
See  also  Ranvier  (*'  Socicte  an  At.,"  1808). 

On  the  effect  of  phosphorus  in  inducing  fatty  change,  see  Voit  and 
Bauer  ("Zeitschr,  f.  Biol.,"  vii.),  Lewru  (•*  Virch,  Arch.,"  vol.  xxi.),  Ran- 
vier  ("Soc.  de  Biologic,"  18GG).] 

53.  It  is  generally,  though  not  always,  easy  to  decide  whether  the  fat 
present  in  the  cells  of  an  organ  is  a  product  of  degeneration,  or  simply  a 
deposit  by  way  of  storage.  It  is  commonly  stated  that  the  fat  of  degen- 
erative atrophy  appears  in  the  form  of  minute  non-coaleseent  drops; 
while  deposited  fat  occurs  in  large  drops  which  readily  run  together. 
This  is  true  of  most  tissues,  but  not  of  all.  It  is  true,  for  example,  of 
striated  muscle,  heart-muscle,  non-striated  muscle,  neuroglia,  etc.  But 
when  the  renal  epithelium  becomes  fatty,  fat-globules  of  very  considera- 
ble size  are  sometimes  formed.  In  the  liver  again,  the  fat  of  degenera- 
tion may  form  either  small  or  large  drops  (the  latter  in  phosphorus- 
poisoning). 

On  the  other  hand,  what  we  may  call  storage-fat  is,  in  the  first  in- 
stance, deposited  in  very  minute  globules  ;  while  the  great  globules  of 
fatty  deposits,  when  about  to  undergo  reabsorption,  break  up  again  into 
minuter  globules. 

But  if  the  distinction  is  not  always  clear  from  the  histological  appear- 
ances, we  may  get  more  certain  information  by  considering  the  site  in 
which  the  fat  is  found.  The  appearance  of  fat-globules  in  tissue-cells 
normally  free  from  fat,  in  circumstances  which  preclude  the  idea  of  a 
determination  of  fat  to  the  tissue,  is  evidence  that  fat  has  been  formed 
in  loco  from  the  cell-albumen,  and  therefore  that  the  cells  have  so  far 
become  disintegrated.  Difficulty  can  thus  arise  only  hi  the  case  of  or- 
gans, such  as  the  liver,  which  may  normally  be  the  seat  of  fatty  deposit, 
and  on  the  other  hand  arc  prone  to  fatty  degeneration.  In  such  organs 
it  is  often  hard  to  sa}*  how  much  of  the  fat  they  contain  has  been  pro- 
duced in  logo,  how  much  has  been  brought  to  them  from  without.  There 
is  a  further  complication,  for  the  fat  of  degeneration  is  sometimes  carried 
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-s  original  seat,  and  deposited  in  other  spots  in  the  form  of  a 
ration,  or  of  storage-fat. 
">4.   Wheii  fat  is  present  in  considerable  quantity  it  happens  not  infre- 
quently  that  crystalline  products  separate  out  from  it.     The  so-called 
fat-crystals"  appear  as  feathery  needles,  grouped  together  in  tufted 
-  I  Fig.  10,  b).     They  are  often  described  as  needles  of  margaric 
old.     Whether   they  really  contain   inargarie   acid  is    doubtful.     It   is 
nown  that  equal  parts  of  palmitic  and  stearic  acid  would  give  a  mixture 
having  the  same  composition  as  is  ascribed  to  margaric  acid;  and  further 
jat   palmitic,  stearic,  and  oleic  acids  in   combination  with   glycerin   {as 
ripalinttin,  tristearin,  and  triolein)   form  the  chief  components  of  ordi- 
nary animal  fat.     It  is  therefore  doubtful  whether  margaric  acid  or  tri- 
argarin   really   exists    as  a   distinct   component   of    animal    fat    at   all. 
hese  fat«cr\stals  may  form  in  fatty  products  of  disintegration  as  well  as 
in  normal  fat-cells.  In  the  latter  case  they  are  only  produced  post-mortem. 


tit,  iO.-~F*t  Crystals,      x  800,    a,  eholcsterln-tablel*;  ft,  free  tuft  of  munrnrin  needles ;  c,  tuft  inclosed 
in  fat- eel  In;  d,  feathery  need  It*  of  "  margaric  acid  "  dr  lunrgariu. 

In  masses  of  fatty  detritus  it  is  very  common  to  find  what  is  called 
cholesterin  (properly  cholestearin).  This  forma  thin  transparent  rhom- 
bic Ublets  (Fig.  10,  a),  often  notched  at  the  angles.  If  these  tablets  are 
preaent  in  quantity,  they  may  often  be  recognized  by  their  lustre  with 
the  naked  eye  alone.  They  are  soluble  in  hot  alcohol,  ether,  and  chloro- 
form, in  oils,  and  in  the  sodium  compounds  of  the  two  bile-acids  (glyco- 
choiic  and  taurocholic).  Treated  with  sulphuric  acid  the  crystals  become 
purplish  red,  rusty,  or  violet  at  their  edges*  The  same  coloration  appears 
still  better  on  treatment  with  iodine.  Nothing  is  known  of  the  mode  in 
which  cholesterin  is  formed.  It  is  said  to  exist  as  a  normal  constituent 
in  the  brain  (Gamgee). 

[Schulze  and   Barbieri  ("  Jotirn.   f.   prakt.  Chem.,"  25,   1883)  regard 
cholesterin  as  an  intermediate   product  of  vegetable  metabolism  and  a 
constant  component  of  vegetable  cells,     Cholesterins  of  various  oompoef- 
tion  are  known,  so  that  the  term  seems  to  indicate  rather  a  chemical 
than  a  definite  substance.] 


CHAPTER    XIL 


MUCOID  AND  COLLOID  DEGENERATION. 


55.  The  mucoid  degeneration  of  the  tissues  has  its  physiological 
type  in  the  mucus-secretion  of  the  mucous  membranes  and  mucous 
glands. 

As  is  well  known,  the  epithelium  of  the  mucous  membranes  contains 
so-called  goblet-cells  (Eimer).  These  look  like  goblets  filled  to  overflow- 
ing- with  a  transparent  substance.  This  latter  is  mucus  formed  from  the 
cell- protoplasm.  The  epithelial  cells  of  the  mucous  glands  are  similar. 
They  swell  up  when  about  to  secrete  mucus;  the  central  parts  become 
transparent,  and  the  granules  of  the  protoplasm  become  aggregated  into 
groups  or  strings.  The  so-called  mucus-corpuscles  in  the  salivary  secre- 
tion, with  their  glassy  contents  and  tremulous  granules,  are  merely  leuco- 
cytes which  have  undergone  mucoid  metamorphosis.  The  mucous  sub- 
stance formed  from  the  protoplasm  of  the  cell  may  be  extruded,  and  the 
cell  may  recover ;  in  other  cases  the.  cell  perishes. 

The  same  process  of  mucus-formation  takes  place  under  pathological 
conditions.  For  example,  in  catarrh  of  the  mucous  membrane  we  find 
that  the  increased  secretion  of  mucus  depends  on  an  increased  mucus- 
forming  power  in  the  lining  epithelial  cells,  as  well  as  in  the  cells  of  the 
mucous  glands.  Investigation  shows  that  in  cylindrical  epithelium  the 
goblet-cells  (Fig.  11,  6)  are  increased  in  number.  In  the  secretion  also 
we  may  find  cells  in  a  state  of  complete  mucoid  degeneration  ;  they 
are  transformed  into  glassy  masses  containing  a  few  scattered  granules 
(3  and  6),  In  other  cells  (7)  the  mucus  may  take  the  form  of  lumps  of 
various  sizes,  enclosed  within  the  unchanged  cell-protoplasm. 

The  epithelia  of  pathological  tissues  may,  like  the  normal  ones,  undergo 
mucoid  change.  Typical  goblet-cells  are  occasionally  found  in  the  epithe- 
lial lining  of  ovarian  and  intestinal  cy&ta.  In  certain  forms  of  cancer,  the 
majority  of  the  epithelial  cells  undergo  mucoid  degeneration. 

The  fibrous  tissues,  like  the  epithelia,  are  also  liable  to  undergo  mucoid 
degeneration.  Thus  connective  tissue,  cartilage,  bone,  adipose  tissue, 
marrow,  sarcomatous  tissue,  may  all  become  mucoid,  and  so  assume  a 
jelly-like  translucent  appearance.  In  these  tissues  it  is  usually  the 
ground-substance  which  is  transformed.  The  fibrous  constituents  lose 
their  structure  and  become  homogeneous.     The  tissue-cells  may  persist, 
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or  become  fatty,  or  they  may  take  part  in  the  muooid  change.  The  final 
product  is  a  hyaline  mass  recalling  the  original  tissue  only  by  virtue  of  & 
few  stray  fibrous  shreds,  or  single  cells,  or  groups  of  cells,  scattered 
through  it. 

Mucus  swells  up  readily  in  water  ;  acetic  acid  makes  it  coagulate  j 
alcohol  makes  it  turbid,  white  and  opaque. 


It.—  Catarrhal  Secretion*  f rotn  various  Mucous  Membranes,    +  400.  A,  from  cylindrical  epithelium  ; 

from  the  mouth  .   C,  from  the  bladder,     t,  rmifiit -odl<*  (pus  corpuscle* l :     2,  laiye  round-cell!!  with  clear 

■add  tram  the  nuee  ;    8,  Rmootd  cylindrical  cell*  from  the  nose ;    4,  Spirillum  from  t  ht>  nosu  ;    5,  mucoid 

x  from  the  noee;     fl.  pobk't  cell  from  the  trachea;    7,  round^-ell*  with  mucuvratw*  from  the 

bom;    S,  epithelial  cell*  cnnl-nlning  pun  corpuscles  from  the  none  ;     9,  fatty  cells  in  chronic  larynj^enl  and 

pDaryngval  catarrh  ;     10,  cell*  from  sputum  containing  mot-pigment ;     11  and  It.  tqiiHmncu  epithelium 

-nth  ;    1.1,  mueus-corpuiteles  ;    14,  micrococci  ;    1  a.  Bacterium  Urmtt ;     Ifl  Lepiothrtx  b*iect\lt$* 

17,  $p4rach<rt*  dentieuta ;     18,  nupcrflcial  cella  from  the  bladder ;   1W,  deeper  layer ;   90,  puet  corpttw::' 

or  bacteria. 


Colloid  degeneration  is  closely  akin  to  mucoid  degeneration  ; 
for  here  too  the  essence  of  the  process  is  the  metamorphosis  of  an  albu- 
minoid substance.  The  details  of  the  chemical  changes  which  occur  are 
not  known.  The  material  which  constitutes  the  colloid  substance  is  de- 
rived from  the  epithelial  cells.  In  aged  persons,  a  certain  amount  of 
colloid  change  in  the  thyroid  gland  may  be  regarded  as  physiological.  The 
parenchyma  of  the  gland  is  full  of  large  and  small  spherules,  which  on  sec- 
tion have  a  translucent  sago-like  appearance.  They  are  generally  yellowish 
>r  brownish  in  color,  and  of  the  consistence  of  firm  jelly.  If  the  colloid 
change  has  gone  on  to  a  pathological  extent,  this  translucent  substance 
ly  form  the  greater  part  of  the  mass  of  the  gland.  It  may  even  Ififtd  to 
marked  increase  in  its  size,  forming  a  colloidal  goitre.     Microscopic 
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examination  shows  that  the  colloid  mass  is  homogeneous.  It  encloses 
but  few  cellular  elements,  and  these  for  the  most  part  at  the  periphery, 
where  the  colloid  change  is  in  progress*  Sometimes  a  large  continuous 
patch  of  degenerate  tissue  may  be  produced  by  the  coalescence  of  smaller 
ones.  The  formation  of  the  colloid  substance  is  indicated  by  the  appear- 
ance of  minute  homogeneous  spherules  in  the  cells  of  the  acini.  These 
spherules  escape  from  the  cells,  or  become  free  when  the  cells  themselv* 
break  up.  When  they  come  into  contact,  they  coalesce  to  form  th« 
homogeneous  colloid  substance. 

Colloid  spherules,  exactly  like  those  just  described,  are  found  in  tl 
tubules  of  morbidly  altered  kidneys.  At  times  large  masses  of  coalesceni 
spherules  occur  in  cystic  degeneration  of  the  tubules.  In  the  prostate 
gland  similar  formations  also  occur. 

Colloid  substance   is  distinguishable  from  mucus  by  the  fact  that 
acetic  acid  does  not  induce  coagulation,  while  alcohol  and  chromic  a< 
produce  no  turbidity. 


[In  Vin-h(iw\>  opinion,  the  homogeneous  spherules,  while  contain* 
in  the  cells,  are  not  actually  composed  of  true  colloid  substance.  The 
latter  is  formed  from  them  after  they  run  together,  in  virtue  of  a  speeu 
chemical  transformation.  Vircliow  describes  the  spherules  as  modifif 
protoplasm.  Colloid  substance  is  probably  a  resultant  of  several 
albuminoid  bodies.  See  Virchow  (*'  Virch.  Arch.,"  vol.  i.),  Wagner 
("  Arch.  f.  phys.  Heilk.,"  1856, 1866),  Eberth  (»  Virch.  Arch.,"  vol.  xxi. 
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Amyloid   degeneration   is   a   peculiar   degenerative    process, 
wbich  is  apt  to  affect  the  connective  tissues,  and  is  progressive  in  char- 
acter.    It  leads  to  the  deposit  of  a  special  albuminoid  body  (the  amyloid 
substance)  in  the  affected  tissues  ;  these  therefore  increase  in   bulk  and 
itturae  under  the  microscope  a  peculiar  uniform  semi*trauslucent  appear- 
ance.    The  affection   may  occur  in  any  of  the  organs,  but  it  is  specially 
>mmon  in  the  spleen,  liver,  kidneys,  intestines,  and  lymphatic  glands. 

When  sufficiently  intense  the  morbid  change  is  recognizable  with  the 
naked  eye  ;  the  part  looks  semi-translucent,  so  that  it  is  described  as 
"waxy"  or  **  lardaceons,"  ■#>.,  like  the  fat  of  fried  bacon.  If  the  change 
to  scattered  patches,  as  it  often  is  in  the  spleen,  these  look 
like  grains  of  boiled  sago  or  tapioca  ;  hence  the  name  "  sago- spleen." 
In  other  cases,  the  process  affects  the  spleen-tissue  uniformly.  The 
whole organ  grows  large  and  firm  to  the  touch,  while  the  section  presents 
the  peculiar  translucent  lardaceous  appearance.  Like  appearances  are 
found  in  the  liver.  The  kidneys,  too,  may  undergo  considerable  increase 
hi  aite,  and  present  in  patches  or  throughout  the  lardaceous  character, 
becoming  at  the  same  time  firmer  in  consistence.  In  other  eases  the 
translucent  patches  are  so  small  as  not  to  be  readily  noticed  ;  the  possi- 
ble presence  of  amyloid  substance  is,  however,  often  indicated  by  changes 
of  another  kind,  such  as  fatty  degeneration.  In  the  intestine  the  degen- 
eration is  seldom  recognizable  without  optical  or  chemical  examination. 
Tin  same  is  true  of  the  organs  that  are  less  liable  to  the  change,  such  as 
tta  heart,  the  great  vessels,  the  thyroid  gland,  etc. 

The  amyloid  substance  so  deposited  in  the  tissues  in  uniform 
ntches  exhibits  a  peculiar  reaction  with  iodine,  and  with  some  of 
lne aniline  colors.  A  solution  of  iodine  in  water,  or  better  in  potassium 
iodide  and  water,  when  poured  on  the  tissue  to  be  tested,  stains  the  amy* 
loid  substance  a  dark  brownish  red  or  mahogany  color.  If  added  to  a 
tion  under  the  microscope  the  staining  is  a  bright  brownish  red,  while 
unaffected  tissue  remains  pale  yellow.  Where  the  degeneration  is 
**trfMne,  the  tissue  may  become  almost  woody  in  consistence,  and  then 
^e  staining  may  be  violet  or  blue  or  greenish.  If  the  ordinary  iodine- 
itained  tissue  be  treated  with  very  dilute  sulphuric  acid,  the  amyloid 
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patches  take  on  a  darker  brown ,  or  become  violetf  blue,  or  greenish  ;  but 
the  reaction  is  generally  imperfect.  Methyl-aniline  or  aniline-violet  stain 
the  amyloid  substance  bright  ruby-red,  and  the  healthy  tissue  blue  or 
dark  indigo. 

The  peculiar  iodine-reaction  was  first  observed  by  Virchow,  the  dis- 
coverer of  the  amyloid  substance.  This  reaction  led  him  to  consider  the 
amyloid  substance  as  a  non-nitrogenous  body  allied  to  cellulose  and 
starch.  Cellulose,  when  treated  with  iodine  and  strong  sulphuric  acid,  is 
stained  bright  blue.  Starch  with  iodine  alone  gives  an  ultramarine  I 
For  this  reason  Virchow  called  the  new  body  M  amyloid."  It  was  not 
until  some  years  later  that  Friedreich  and  KekulS  proved  the  amyloid 
substance  to  be  nitrogenous,  to  be,  in  fact,  an  albuminoid  body.  The 
ial  reaction  of  the  amyloid  substance  enables  us  to  detect  its  pres- 
ence in  the  tissues,  even  when  to  the  eye  it  is  not  differentiated  from 
them.  In  examining  fresh  specimens  in  a  cursory  way,  the  only  precau- 
tion necessary  is  to  see  that  the  surface  is  washed  free  from  blood  ;  the 
red  color  of  the  blood  blended  with  the  yellow  of  the  iodine  may  simulate 
the  characteristic  brownish-red  staining. 

The  amyloid  substance  is  very  slightly  acted  on  by  acids  or  alkalies. 
Alcohol  and  chromic  acid  do  not  alter  it  at  all  ;  and  it  has  the  power  of 
withstanding  putrid  decomposition  for  a  long  time.  It  is  not  dissolved 
by  gastric  juice  at  the  temperature  of  the  body. 

[Amyloid  degeneration  was  not  altogether  unknown  before  Virchow** 
researches.  Kokitansky  had  previously  introduced  the  names  bacon-liver 
or  lardaceous  liircr,  waxy  liver,  bacon-spleen,  sago-spleen.  But  it  was 
Virchow  who  first  investigated  the  nature  of  the  amyloid  substance,  h* 
of  all  in  amyloid  concretions  (Art.  61),  afterward  in  degenerated  tissues 
and  he  discovered  the  iodine  reaction  ("Virrh.  Arch.,"  vols,  vi.,  viii. 
Friedreich  and  Kekule*  first  showed  that  the  substance  was  nitrogenous 
I"  Virch.  Arch.,'*  vol.  XVI.).  which  was  confirmed  by  Rudneff  and  Kuehne 
("Virch.  Arch.,"  vol.  xxxiii.).  The  literature  of  the  subject  is  fully 
given  by  Kybcr,  who  bus  also  made  numerous  additions  to  our  know! 
edge  regarding  its  occurrence  (*'  Die  amyloide  Degeneration,"  Dorpat 
1871,  and  •*  Viivli.  Arch.,"  vol.  IxxxL).  Jiirgens  first  described  th 
color-reaction  with  iodized  methyl-aniline  ("Virch.  Arch,,*  vol.  lxv.)  ; 
Corn.il  studied  the  reactions  with  other  aniline  colors  ("Arch,  de  phy 
stoh,"  1874).  Dickinson  showed  that  a  characteristic  blue  color  is  im 
parted  to  the  amyloid  substance  by  sulphate  of  indigo.] 
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'.  The  amyloid  substance  is  either  formed  or  deposited  in  the 
fibrous  textures  of  the  blood-vessels,  and  in  the  walls  of  the  smaller  ves- 
sels especially. 

If  a  microscopic  section  of  an  amyloid  liver  be  so  treated  as  to  bring 
out  the  minuter  changes  in  its  structure,  it  is  not  hard  to  show  that  t ht- 
seat  of  the  affection  is  in  the  capillary  walls,  that  is,  in  the  peri-endotbe- 


RETROGRESSIVE    DI8TDRBANCES    OF    NUTRITION. 


89 


iial  fibrous  tissue.     The  endothelium  is  thickly  coated  on  its  outer  aspect 

with  l  uniform  glassy  hiyer,  here  and  there  broken  up  into  lumps  (Fig.  12) ; 

this  js  the  amyloid   deposit.     The  liver-cells 

may  remain   unchanged  between  the  amyloid 

■MO,  or  they  may  be  misshapen  and  partly 

atrophied.     They  very  often  contain  fat.      If 

«be  afferent   vessels   be  examined,  it   will   be 

found  that  they  too  exhibit  amyloid  patches, 

especially  in  their  middle  coat. 

The  appearances  in  an  amyloid  kidney 
aretxaclly  similar  (Fig.  13),  A  good  section 
iBows  as  before  that  the   formation    of    the 

,  .     ,       .  ,  Fio.  U.— Amyloid  DeKenermtlon  nf 

homogeneous    deposit    occurs    mainly  in    the   Liver canuiarie*,  *  80Q.  (Section troat- 
?e*ael*wa!ls.      The  walls  of  the  vascular  loops       w     H1    ww«*   ) 
in  the  glomeruli  (&),  are  greatly  swollen  and   homogeneous  in  structure, 
m  (i),  veins,  and   capillaries   (k)  of  the  parenchyma  show 
traces  of  amyloid  deposit. 

In  other  parts,  such  as  the  intestinal  mucous  membrane,  the  appear- 
ances are  of  the  same  kind.  The  vascular  system,  however,  is  not  invari- 
ably the  chief  seat  of  deposit  ;  the  connective  tissue  is  often  chiefly  and 

I       f 


Uk— Section  ©tnn  Amylol.i  Kidney.     *  300.    (Treated  with  Mttlkfa  Arid  and  peroamlcacid.)  a. 

rap  HI*  17  loop:  o,  amyloid  cnpllltiry  l<«»p  ;  e,  '»<«>  «i'itlntinm  at   the  glomerolu* :  r,.  fatty  epUh*;- 

Atmoftbe  capsule:  d,  oU-drope  on  tha   capillary  wnll  :  e,  fatl  Linl  coll  in  *itn  ;  f,  loosened   fatty 

qftbeitat  e*fl*;  p,  hyaline  contfuin  (forming  "  oa»t*  ") ;  k,  fntty  amt  In  section ;  i,  amyloid  artery ;  A,  amy- 
«fr1o»pfllarr     /.  lniLtration  of  connective  lihuc  with   tepoocytaa;  m,  round-  cetla  (leucocyte*)  in  side  a  url- 
j  bale. 


directly  affected.      In  the  lymphatic  glands  and  the  spleen  (Ebcrth),  it  is 
the  fibrous  trabecular  network  which  suffers  most  ;  in  striated  muscles  the 
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perimysium  Mem U09  and  the  sarcoleinma  (Ziegler),  In  glandular  organs 
with  a  tunica  proprUI.(e.jf.i  the  mucous  glands  and  kidneys),  this  latte' 
may  undergo  degeneration  and  become  greatly  thickened.  , 


[The  above  account  of  the  common  seat   of  amyloid  deposit  differs 
essentially  from  that  given  in  various  text-books  {e.g.y  Rindfleiseh's)  aod 
memoirs.      Most  authors  assert  that  in  glandular  organs  the  chief  seat  of 
amyloid  formation  is  in  the  gland-cells,  that  is,  in  the  epithelial  elements 
Ziegler  has  not  succeeded  111  convincing-  himself  that  this  is  the  case.      In 
no  one  of  seven  specimens  of  amyloid  liver  could  he  find,  on  the  earefullest 
examination,  that   the  liver-cells  had  undergone  amyloid   degeneration. 
The   cells    were   always  recognizable,  though  at   times  greatly  atrop 
and  compressed  by  the  interposed  deposits.     The  examination  of  mucous 
glands  and  kidneys  yielded  like  results.     He  is  therefore  constrain* 
agree  with  Wagner  ("Arch.  d.  Ileilkunde,"  ii.,  1861),   Eberth  (M  V 
Arch.,"  vol.  lxxx.),  Ileschl  ("Wiener  Sitzungsberichte,"  vol.  Ixxiv.),  and 
others — who  regard  the  connective  tissue  as  the  primary  seat  of  aim 
formation,  and   deny  that  the  epithelium    is  commonly  concerned  in  it. 
Ziegler  docs  not  go  so  far  as  to  say  that  epithelial  cells  are  incapable  of 
amyloid  change  ;  but  he  is  sure  that  even  in  extreme  cases  of  am 
ease  they  may  remain  unaffected.     The  notion  that  the  Hver-eells  are  com- 
monly affected  is  due  to  the  fart  that  they  have  been  overlooked   among 
the  amyloid  flakes  and  patches  which  surround  them.     The  iodine  method 
is  probably  to  be  blamed   fur  this,  for  it  fails  to  bring  the  liver-cells  dis- 
tinctly   into   view.      Ordinary   stain iug-reagen Is  and   perosmic    acid    are 
much  more  useful  in  this  respect  than  iodine. 

Ziegler  had  recently  an  opportunity  of  examining  a  very  interesting 
case  of  amyloid  disease.  The  patient  was  a  woman  of  about  fifty,  who 
had  died  of  heart-failure.  On  post-mortem  examination  it  was  found  that 
the  heart,  all  the  mucous  membranes,  the  peritoneum,  tongue,  and  lungs 
were  amyloid.  The  pericardium  and  endocardium  were  everywhere 
thickened  and  beset  with  numerous  translucent  gristly  nodules  as  large 
as  millet-seeds.  Similar  nodules  in  rest  numbers  were  found  in  the  peri- 
toneum, and  in  lesser  number  in  the  heart-muscle,  the  mu&CidarU  mucosas 
of  the  intestine,  the  mucosa  and  totbowcota  of  many  of  the  mucous  mem- 
branes, and  in  the  lungs,  In  addition  to  these  nodules  the  heart-wall 
(and  especially  that  of  the  auricles)  was  traversed  by  thick  seemingly 
fibrous  bands.  The  ftftfltUgOM  of  the  small  intestine  was  for  the  most 
part  transformed  into  a  firm  bacon-like  tissue.  The  nodules  and  also  the 
dense  thickenings  were  composed  of  a  uniform  substance,  either  struc- 
tureless or  showing  traces  of  coalescent  homogeneous  blocks.  This  was 
deposited  in  the  walls  of  the  vessels,  and  in  the  connective  tissue.  The 
vessel-walls  were  in  BOttifl  places  thickened  ten-  to  twenty-fold.  When 
the  margins  of  the  affected  patches  were  examined  microscopically,  it 
seemed  as  if  the  homogeneous  substance  had  been  directly  produced  from 
the  ground-substance  of  the  connective  tissue,  by  a  process  of  swelling 


r  the  epithelial  elements  of  the  organ  become  secondarily  dis- 

Amvloid  change  is  essentially  a  degeneration.     The  connective 

5  are   permanently    altered,  for  the   amyloid    substance  being   but 

soluble  does  not  disappear  again  when  once  deposited.     It  is  ob- 

at  a  foreign  element  of  this  kind  must  seriously  interfere  with  the 

ns  of  the  affected  organs,  such  as  the  kidney,  or  intestine, 

morbid  change  in  the   vessel-wall  often  leads  to  narrowing  and 

of  the  vessel,  and  so  to  permanent  disturbance  of  the  circulation. 

not  without  effect  on   the  epithelial   elements  ;  they  speedily 

fatty.     And  inasmuch  as  the  fibrous  framework  of  the  organ  is  at 

e  time   increasing  in  size  and   volume,  the  gland-cells  are  com- 

and  so  tend  to  disappear  altogether.     In  the  liver  such  misshapen 

phied  cells,  as  well  as  others  in  a  state  of  fatty  degeneration,  are 

ten  met  with.     In  the  kidney  the  fatty  changes  in  the  epithelium 

3,  €,f)  form  a  striking  and  characteristic  accompaniment  of  amy- 

neration* 

the  spleen  and  lymphatic  glands  the  lymphoid  cells  are  likewise  apt 

h,  atrophied  and  fatty,  under  the  pressure  of  the  swollen  and   al- 

rabecular  network.      In  muscle  the  contractile  substance  vanishes, 

amyloid  masses  in  the  connective  tissue  increase  and  multiply. 

Amyloid  degeneration,  as  above  described,  is  generally  a  process 

g  sevenil  organs  at  the  same  time  ;  or  when  it   happens  to  affect 

e,  it  takes  the  form  of  a  change  extending  throughout  the  entire 

But  in  addition  to  this  diffused  form   we  find  a  more  local  one, 

ing  the  appearance  either  of  circumscribed  foci  of    degeneration, 

loid  concretions, 

se  localized  amyloid  formations  occur,  so  far  as  we  know,  only  in 

hi  eh   have  already   undergone  morbid  change.     They  are  espe- 

follow   in   the   wake  of    inflammations,  either  early  in   the 

i  of  granulation,  or  later  when  cicatricial  tissue  has  been  formed, 

are    also    found   in    tumors    which    are    undergoing    retrogressive 

fc.     Small  single  foci  mav  be  formed  in  the  affected  tissue,  or  thev 
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In  many  cases  homogeneous  bodies  exhibiting  the  amyloid  reaction 
are  obviously  formed  in  the  exudation-products  of  inflammation  or  hem* 
orrhage.  For  example,  the  so-called  tube-casts  of  the  kidney,  formed  ia 
the  tubules  by  a  singular  transformation  of  transuded  liquid  and  shed 
epithelium,  show  not  infrequently  the  amyloid  reaction  if  they  have  lain 
long  in  situ.  In  the  remains  of  old  hemorrhages  amyloid  bodies  hate 
often  been  found  (Fig.  14,  b).  They  often  enclose  a  foreign  substance, 
such  as  a  crystal  of  haematoidin.  These  bodies  are  called  amyloid  con* 
cretions  or  corpora  amt/lacea.  They  are  found  under  normal  conditions 
in  the  central  nervous  system,  especially  in  the  ependyma  of  the  vt 
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Pio.  H. — Corpora  Amylftc**.     +  400.    a,  Btr»tffl«l  concretion  from  the  prortat*;  6, 
from  mi  old  tujniuiThngtc  infarct  of  the  hnij;  c,  cvrpora  amylacta  from  the 


•  j-inal  mttk 


cles.  It  was  here  that  Virchow  first  discovered  them*  They  take  the 
form  of  small  more  or  less  clearly  stratified  spherules  (Fig,  14,  c).  At 
times  they  may  be  found  abundantly  in  morbidly  altered  brain-substance, 
and  in  cerebral  tumors.  Corpora  amylauea  aire  also  very  common  in  the 
prostate  gland.  They  lie  in  the  lumen  of  the  acini  and  are  of  consi 
able  size  ;  often  indeed  they  may  be  recognized  by  the  naked  eye  as 
brown  grains  upon  the  surface  of  a  section.  They  are  distinctly  stratified 
(Fig.  14,  «),  except  toward  the  centre. 

These  localized  amyloid  formations,  and  especially  those  originating  in 
tube-casts  and  old  extravasations  of  blood  (Fig.  14,  6),  serve  to  prove 
that  amyloid  substance  may  arise  from  a  direct  metamorphosis  of  tbe  al* 
bumen  of  blood  and  of  epithelium.  The  prostatic  concretions,  when  they 
really  are  amyloid  (and  this  is  not  always  the  case),  are  probably  to  be 
regarded  as  modified  cell-products. 


[A  large  number  of  memoirs  have  dealt  with  the  question  of  localized 
amyloid  change.  Kyber  (l(M,  C&),  Leber  ("  Arch.  fiir  Ophthalm.,"  xix., 
xxv.),  Hippel  (ibid,  xxv.),  von  Becker  (*•  Amyl.  degen.  tarsi,"  Helsingfors, 
187G)  refer  to  amyloid   formations  in  the  eyelid.     Friedreich  (*f  Virch. 
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Arch. ,"  vols,  ix.,)  x.  and  Zahn  (ibid.,  vol.  Ixxii.)  found  Amyloid  bodies  in  the 
lung;  Langhans  in  cancer-nodules  (ibid.,  vol.  xxxviii.);  Burow  (M  Langen- 
beck's  Arch.,"  xviii. )  in  tumors  of  the  larynx,  etc.  On  prostatic  concretions 
see  Paulizky  ("Virch.  Arch.,"  vol. xvi.).  Ziegler  discovered  amyloid  bodies 
in  syphilitic  scars  ("  Viroh,  Arch.,"  vol.  lxv.),  in  a  hemorrhagic  infarct 
of  the  lung  which  had  healed,  and  in  a  cancer  of  the  stomach. 

As  to  the  causes  and  the  nature  of  amyloid  degeneration, 

there  is  little  to  say  that  is  quite  definite  or  quite  certain.  We  know,  of 
>e,  in  what  circumstances  it  is  apt  to  occur,  namely  in  cachectic  con- 
ditions of  the  system.  On  the  other  hand,  we  do  not  know  to  what  al- 
terations in  normal  metabolism  the  morbid  process  owes  its  special  char- 
acter. The  forms  of  cachexia  which  lead  to  extensive  amyloid  change  are 
in  particular  tuberculosis,  syphilis,  chronic  destructive  ostitis  or  periostitis, 
chronic    dysentery    (cceliao    flux),  and    leukaemia  ;    while    the   cancerous 

Khexia  seldom  tends  to  favor  it.  Amyloid  degeneration  may,  however, 
ur  without  previous  disease.  Some  of  Cohnheim's  researches  show 
rch.  Arch.,*'  vol.  liv.)  that  the  degeneration  may  become  developed 
in  two  to  three  months. 

Amyloid  change  extending  to  several  organs  is  a  local  disorder  con* 
ditioned  by  general  causes.  The  amyloid  substance  does  not  exist  in  the 
blood,  yet  the  material  out  of  which  it  is  developed  is  derived  from  the 
blood.  It  would  appear  that  reduced  vital  activity  of  the  tissues  dependent 
on  general  cachexia  favors  the  formation  of  the  substance.  We  may,  per- 
haps, provisionally  picture  to  ourselves  the  formation  of  this  peculiar  sub- 
stance, as  due  to  a  combination  of  an  albuminoid  body  from  the  blood  with 
certain  components  of  the  tissues  ;  or  we  may  regard  it  as  a  modification 
of  the  albumen  of  the  blood,  separating  out  from  the  latter  in  consequence 
of  some  abnormal  metabolism  in  the  cachectic  patient. 

In  local  amyloid  formations,  the  substances  metamorphosed  are  partly 
albumen  from  the  blood  (concretions  formed  in  extravasations),  partly 
albumen  derived  from  epithelial  cells  (tube-casts  and  prostatic  concre- 
tions). In  the  latter  case  the  special  metamorphosis  is  effected,  without 
the  co-operation  of  living  tissue,  in  albumen  which  has  lain  for  a  time  in 
the  tissues  without  being  of  them.  Here  the  conditions  must  be  of  a 
purely  local  nature. 

[Virchow  ("Cellular  Pathology")  and  Kyber  ("  Vircb.  Arch.,"  vol. 
Ixxxi.)  have  compared  the  amyloid  degeneration  of  tissues  to  the  process 
of  chalky  deposit,  and  the  comparison  seems  a  good  one.  In  both  cases 
we  probably  have  a  tissue  whose  nutrition  is  somehow  lowered  ;  a  sub- 
stance brought  to  the  tissue  by  the  blood  ;  and  an  intimate  combination 
between  this  substance  and  a  substance  pre-existing  in  loco.  Wagner 
("Handbuch  d.  allgem.  Pathologie,"  1874,  p.  417)  considers  the  lardace- 
ous  material  we  have  described  to  be  duo  to  a  retrogressive  metamorpho- 
sis of  albuminoids,  forming  in  fact  an  intermediate  stage  between  these 
bodies  and  fat.      Dickinson  argues  that  it  is  of  the  nature  of  fibrin  (blood- 
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albumen)  "  modified  by  loss  of  alkali  or  gain  of  acid "  ("  Trans.  Path, 
Soc.,"  1879). 

A  statistical  analysis  of  the  causes  of  amyloid  degeneration  is  given 
by  Hennings  ("  Inaug.  Diss.,  Kiel,"  1880).  He  makes  out  that  phthisis 
and  suppuration  of  bone  hold  the  first  rank  among  the  etiological  condi- 
tions. The  spleen  is  oftenest  diseased  ;  after  that  follow  in  order  the  kid- 
neys, liver,  intestine,  stomach,  suprarenal  capsules,  pancreas,  lymphatic 
glands,  thyroid  gland,  aorta,  lungs,  ovaries,  uterus.  Somewhat  similar 
analyses  are  given  by  Fagge  ("  Trans.  Path.  Soc.,"  1876)  and  Turner 
(ibid,  1879).] 


CHAPTER  XXY 


HYALINE  DEGENERATION  OF  THE  FIBROUS  TISSUES. 

63*  Hyaline  (or  vitreous)  degeneration  of  the  fibrous  tissues  re- 
sembles amyloid  degeneration  in  its  superficial  appearance  as  well  as  in 
its  seat  ;  but  it  does  not  give  the  special  and  peculiar  reactions  of  the 
amyloid  substance.  It  occurs  chiefly  in  the  adventitious  tissue  of  the  ar- 
teries. The  adventitia  becomes  transformed  into  a  shining,  translucent, 
strongly  refracting  substarme,  increasing  at  the  same  time  in  thickness. 
Water  has  no  effect  on  this  substance  ;  iodine  stains  it  pale  yellow  ; 
ether  and  chloroform  give  no  reaction.  It  thus  resembles  in  many  re- 
spects the  colloid  substance.  It  is  specially  common  in  the  vessels  of 
the  brain  and  of  the  lymphatic  glands  (Wieger).  Apart  from  the  blood- 
vessels a  hyaline  thickening  is  also  observed  in  the  stroma  of  tumors,  in 
inflammatory  hyperplasias,  especially  in  those  of  hereditary  syphilis  (such 
as  occur  in  the  liver,  for  example),  and  in  structureless  membranes  like 
the  hyaloid  membrane  of  the  eye.  As  to  the  nature  of  the  change  noth- 
ing is  known.  Disturbances  of  the  circulation  (Wieger),  and  inflamma- 
tions of  the  affected  regions,  have  been  mentioned  as  exciting  causes. 


[Wieger,  under  the  guidance  of  von  Recklinghausen,  has  lately  ex- 
amined and  described  the  hyaline  degeneration  of  the  lymphatic  glands 
("  Virch.  Areh.,v  vol.  Ixxviii.),  It  seems  to  be  very  common  in  these  or- 
gans. Memoirs  on  the  hyaJine  degeneration  of  the  cerebral  vessels  have 
been  published  by  Arndt  (u  Yin-h.  Arch.,"  vol.  xli.),  Neelsen  ("Arch.  d. 
Heilkunde,"  xvii,),  Eppingcr  ("  Yierteljahrsschrift  f,  pract.  Heilk.," 
Prague,  1875),  Lubimoff  ("Arch.  f.  Psychiatric,**  1874),  and  others.  The 
degeneration  is  found  in  the  central  nervous  system  in  connection  with 
various  disorders. 

Peters  has  quite  recently  ("  Virch.  Arch.,**  vol  lxxxvn.)  made  a  series 
of  researches  in  von  Recklinghausen's  laboratory  on  hyaline  degenera- 
tion, and  be  manages  to  bring  under  this  head  all  sorts  of  diverse  changes 
and  processes.  Thus  he  includes  under  it  inflammatory  coagulations 
within  and  without  the  blood-vessels,  coagulative  necrosis  of  the  epithelia 
in  diphtheritic  inflammation,  homogeneous  coagulation  In  exuded  fluids, 
the  formation  of  false  membranes,  the  mucoid  metamorphoses  of  the  epi- 
thelial cells  of  mucous  membrane,  and  thrombi   in    lymphatic  vessels, 
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—in  brief  everything  that  has  a  hyaline  look.  This  is  a  mere  uncritical 
agglomeration  of  things  that  have  nothing  in  common.  We  may  perhaps 
Km  unable  to  distinguish  with  certainty  the  exact  chemical  and  physical 
processes  which  lead  to  the  formation  of  homogeneous  masses  in  the  va- 
rious tissues  and  liquids  ;  but  this  does  not  justify  us  in  affirming  that  uo 
distinction  is  at  all  possible. 

The  case  referred  to  in  Art.  59  has  great  interest,  as  bearing  on  the 
discrimination  of  hyaline  degeneration  in  fibrous  tissues.  It  shows  that 
hyaline  change  is  near  akin  to  amyloid  change  ;  and  that  in  the  former 
as  in  the  latter  an  albuminoid  may  be  deposited  in  the  tissues  in  the  form 
of  solid  lustrous  masses.  Whether  the  hyaline  degeneration  of  the  ves- 
sel-walls, observed  in  various  conditions,  has  always  the  same  significance 
— is  as  yet  an  open  question. 

Gull  and  Sutton  ("  Medico-Chir.  Trans.,"  1872)  have  described  a 
"  hyaliu-fibrous "  degeneration  of  the  blood-vessels  in  connection  frill 
chronic  renal  disease,  Klein  ("Trans.  Path.  Soc,"  1877)  has  described 
ami  figured  hyaline  changes  in  the  arterioles  in  typhoid  fever  and  in  scar- 
latina.] 


CHAPTER  XV. 


INFILTRATION  OF  THE  TISSUES   WITH  SALTS. 


Verification  or  incrustation  is  a  process  of  transformation 
LCterized  by  the  deposit  in  a  tissue  of  various  salts  derived  ultimately 
the  blood. 

by  far  the  greater  number  of  cases  the  deposit  consists  of  carbon- 
and  phosphates  of 'calcium,  with  a  small  quantity  of  the  magnesium 
s  in  fact  calcareous  or  chalky, 
we  know,  calcareous  deposition  takes  place  in  special  regions  as  a 
lal  physiological  process.     The  formation  of  true  bone  is  always  pre- 
by  the  deposit  of  calcareous  salts  in  the  cartilaginous  structures 
down.     This  deposit  takes  the  form  of  minute  granules,  which 
tagnification  look  like  grains  of  dust  or  irregular  crumbs,  and  they 
>eu  to  l&e  in  the  matrix- substance  and  cell-capsules  of  the  car- 

If  the  grains  lie  thick  together,  they  give  the   part  a  whitish 
an. I  a  turn  consistence. 
In  the  m  as  under  normal  conditions,  but  in  the  most  various 

igions  of  the  body,  we  may  have  a  morbid  deposition  or  precipitation  of 
fclcareous  salts  in  the  tissues.  Experience  shows  that  the  tissues  af- 
ire either  already  necrosed,  as  in  the  case  of  caseous  lymphatic 
1  parasites,  thrombi,  and  dead  fu'tuses  (lithopredia), — or  have 
«en  seriously  stinted  in  their  nutrition.  This  latter  is  the  case  in  fatty 
legeneration  of  the  tunica  media  of  the  arteries,  or  in  fatty  degenera- 
tion of  tumors  such  as  uterine  fibroids.  The  cause  of  calcareous  depos- 
ts  is  thus  a  local  one.  The  calcium-salts  dissolved  in  the  blood  are  not 
limply  precipitated  and  retained  by  the  tissue,  but  they  proceed  to  form. 
■olid  compounds  with  the  albuminoids, 

mencing  calcification  is  not  recognizable  by  the  naked  eye.  When 
the  deposit  becomes  more  dense  the  tissue  turns  white.  At  the  same 
tinie  it  often  becomes  extremely  hard  and  cannot  be  cut  with  the  knife, 
ler  cases  it  becomes  in  color  and  consistence  more  like  mortar. 

[Litten  affirms  (*'  Der  hiemorrhagische  Infarct/'  1870)  that  calcifica- 

depends  on  a  necrotic  modification  of  albumen,  possessing  a  special 

affinity  for  lime-salts.     Kyber  asserts  ("  Virchow's  Archiv,"  vol. 

hat  the  lime-salts  combine  with  the  fatty  acids,  as  well  as  with 

albuminoids.] 

65.  Calcification  invades  the  cells  of  a  tissue  as  well  as  the  ground- 
7 
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substance.  Thus  ganglion-cells  (Fig.  15)  which  have  ceased  to  live  in 
consequence  of  some  brain -affect  ion  may  become  impregnated  with  lime- 
salts.  Shining  calcareous  spherules  are  formed,  which  fill  out  the  contour 
of  the  cell  and  its  prolongations. 


Fw.  IS. 

FtG.  15. 
Fio,  15.— Calcified  Gannon  Celt*.    (From  the  brain  ol  a  hemiplegfc  Miot  with  unilateral  hydrooepnataaj 
Flo,  If. — Calcification  of  the  Tunica  Media  of  the  Aorta. 

When  an  artery  is  affected,  the  cells  as  well  as  the  ground-substaneo 
become  calcified.  Small  shining  granules  are  deposited  in  the  latter,  ' 
which  at  length  thinkly  infiltrate  the  tissue  (Fig,  16).  Simple  calcific*- 
tion  does  not  produce  any  alteration  in  the  apparent  structure.  The 
tissue  is  petrified  as  it  stands,  so  to  speak,  without  destruction  or  trans- 
formation of  its  form  and  texture.  It  is  thus  easy  to  distinguish  histol- 
ogically between  calcification  and  ossification. 

In   tissues  altered   by  inflammation,  such   as  tuberculous   lymphatic 
glands,  fibrous  false  membranes  or  adhesions,  as  well  as  in  certain  tu- 

mors  of  the  brain  (psarnmomata),  we  find 
at  times  so-called  chalky  concretions. 
They  are  stratified  bodies  having  an  or- 
ganic basis,  in  which  lime-salts  have  been 
deposited.  Fig.  17  represents  some  of 
these  concretions:  a,  comes  from  an  omen- 
tum thickened  and  deformed,  and  adhe- 
rent, in  consequence  of  chronic  inflam- 
mation j  by  from  a  tuberculous  lymphatic 
gland.  The  several  layers  of  the  strati- 
fied concretion  have  a  uniform  shining 
appearance. 

Bfl.  In  gout  we  find  deposits  of  urates,  chiefly  of  urate  of  sodium, 
together  with  carbonates  and  phosphates.  The  deposition  is  apt  to  occur 
paroxysmally,  especially  in  the  metatarso-phalangeal  joint  of  the 
toe,  but  not  infrequently  in  other  joints  also.  Shining  white  masses 
(chalk-stones  or  tophi)  are  thus  formed  in  the  ligaments  and  cartilages 
of  the  joints,  and  even  in  the  bones.  These  may  also  occur  in  the  arte- 
ries, endocardium,  skin,  and  kidneys.  The  deposit  is  usually  in  the  form 
of  needle-like  crystals  (Rindfleisch),  or  amorphous  granules.  It  is  said 
that  the  cells  are  the  first  to  exhibit  the  deposit,  the  ground-substance 
being  invaded  secondarily  (Cornil  and  Ranvier). 


Fm    17.— Chalky  uoncrutlona.     a, 
creUoni  of  an  inflamed  omentum ;  &,  from 
a  lymphatic  gland  altered  by  inflammation. 


CHAPTER  XYL 
NATION  OF  PIGMENT  IN  THE  TISSUES. 


. 


The  fibrous  as  well  as  the  epithelial  tissues,  in  certain  regions, 
contain  a  normal  pigment.  It  lies  within  the  cells  in  the  form  of  yel- 
low, brownish,  or  black  granules  ;  or  the  cells  may  seem  more  or  less 
uniformly  impregnated  and  stained.  Of  the  pigmented  epithelia  the 
best  examples  are  the  deepest  layer  of  the  rete  Maipighii,  and  the  retinal 
epithelium.  In  the  former  the  granules  are  mostly  yellow  or  brown,  in  the 
latter  they  are  black  (melanin).  When  the  coloration  of  the  skin  is  more 
marked,  pigment  is  found  in  the  other  cellular  layers  of  the  rete.  Among 
fibrous  tissues  the  pia  mater,  the  choroid,  the  sclerotic,  and  the  cutis  are 
the  most  frequently  pigmented  ;  and  brown  or  yellow  granules  are  like- 
wise found  in  the  connective-tissue  cells  of  the  heart-muscle. 

These  pigmentations  may  become  more  marked  under  pathological 
conditions.  Thus  in  Addison's  disease,  in  the  course  of  a  general  disor- 
der leading  to  profound  cachexia  and  associated  as  a  rule  with  changes 
in  the  supra-renal  bodies,  the  normal  pigment  of  the  skin  increases  and 
the  consequent  color-changes  are  very  pronounced  (cutis  cenea  or  bronz- 
ing). So  too  in  atrophic  conditions  of  the  heart,  the  normal  pigment  is 
markedly  increased.  In  the  voluntary  muscles  also,  when  they  pass  into 
atrophy,  yellow  pigment  is  frequently  discoverable. 

The  highest  degree  of  pathological  pigmentation  is  met  with  in  mor- 
new  growths,  such  as  tumors  (naevi,  melano-careinomata,  melano- 
sarcomata).  The  amount  of  pigment  may  become  so  great  that  the  tissue 
looks  uniformly  and  intensely  black- 

The  pigment  lies  usually  within  the  cells  of  the  tissue,  less  often  in 
i   intercellular  substance.      In  either  case,  as  above   remarked,  it  may 

e   the   form  of  yellow,  brown,  or  even   black   granules  ;  or  of  diffuse 

ining  of  the  protoplasm.  Of  its  mode  of  formation  we  know  nothing. 
It  is  possible  that  the  coloring-matter  is  derived  from  the  blood,  but  we 

unable  to  determine  in  what  way  the  derivation  is  effected. 


stai 


[Laycock  ( Medico-  Chi >.  Review,  i.,  IBfil)  discusses  and  classifies 
the  various  forms  of  morbid  pigmentation  ;  he  gives  full  references  to 
previous  papers  on  the  subject. 

Gussenbauer  has  lately  attempted  (u  Vircb.  Arch.,"  vol.  lxiii.)  to  re- 
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fer  the  production  of  melanin  is  pigmented  tumors  to  a  modification  of 
the  coloring-matter  of  the  blood.  He  thinks  the  blood-vessels  of  the 
tumor  become  here  and  there  thrombosed  ;  the  coloring-matter  of  tlie 
blood  escapes  from  them  by  diffusion,  saturates  the  tissue,  and  is  ulti- 
mately precipitated  in  granular  form.  Langhans  ("  Virch.  Arch.,"  vol 
xlix.)  bad  previously  sought  to  derive  the  pigment  of  tumors  from  cells 
containing  blood-corpuscles  (Art.  G8). 

According  to  Kunkel  ("Sitxungtb.  der  phjft.  med.  Gesell.,'*  Wurt- 
burg,  1681))  it  is  possible  to  isolate  from  melanotic  tumors  a  pigment 
containing  iron.  This  argues  that  the  pigment  is  derived  from  the  blood  ; 
but  we  cannot  as  yet  say  by  what  process  it  is  produced.  It  is  not  re- 
lated to  hmtnatin,  bilirubin,  or  hydrobilirubin,  as  the  spectroscope  shows. 
It  seems  doubtful  whether  the  escape  of  the  coloring-matter  from  the 
blood-vessels  always  occurs  in  the  way  described  by  Gilftaeabauer. 
diffused  staining  of  individual  cells  may  purhaps  suggest  that  the  color- 
ing-matter first  infiltrates  the  cell,  and  then  breaks  up  into  granules.] 

68.  Haematogenous  pigments  are  such  as  are  demonstrably  d< 
from  the  coloring-matter  of  the  blood.     They  generally  originate  in  blood 
which  has  escaped  from  the  vessels.     More  rarely  the  change  to  pigment 
occurs  in  blood  which  is  still  circulating,      As   is  well  known,  the   color- 
changes  recognizable  by  the  eye  take  place  very  quickly  Jn  small   sxtra- 
vasations  as  wTell  as  large.     In  the  skin,  such  extravasations  become  first 
brown,  then  blue,  then  green,  then  yellow.      Where  small  hemorrhages 
have  occurred  in  the  deeper  tissues,  such  as  the  peritoneum,  pleur 
lungs,  we  find,  even   long  afterward,  brown,  or  gray,  or  black  spots  and 
patches.     Larger    hemorrhages   (apoplexies)    into   the  substance   of 
brain  or  lungs  take  on  after  a  time  a  rusty  brown  color  ;  and  still  laur 
leave  only  a  dirty  yellow  or  yellowish  brown  staining.     All  these  color- 
changes  correspond  to  definite  chemical  and  physical  transformations  of 
haemoglobin. 

Wherever  in  the  tissues  or  in  a  cavity  of  the  body  a  hemorrhage  may 
have  occurred,  there  ensues  a  series  of  changes  in  the  escaped  blood  of 
which  the  following  are  the  most  important. 

One  part  of  the  blood,  including  red  cells  as  well  as  plasma,  tnay  be 
re-absorbed  by  the  lymphatics  and  carried  off  unchanged. 

Another  portion  of  the  corpuscles  may  become  in  a  way  dissolved  ; 
their  bsemoglohin  diffuses  from  them  into  the  surrounding  tissues,  and 
the  pale  residual  stroma  breaks  up  and  disappears.  It  is  this  diffused 
and  altered  coloring-matter  (or  hfematin)  which  gives  rise  to  tli 
changes  in  cutaneous  extravasations,  as  it  passes  through  various  trans- 
formations. The  transformed  pigments  (which  are  similar  to  the  biliary 
coloring-matters)  are  partially  re-absorbed  and  at  length  excreted  in  the 
urine  (nrobilinurin)  ;  another  part  crystallizes  in  the  tissues,  and  forms 
the  orange  or  ruby-red  rhombic  tablets  and  needles  known  as  hrematoidin- 
crystals  (Fig.  18,  B),     These  are  very  frequently  found  as  the  residue 
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of  old  hemorrhages,  such  as  occur  in  the  brain  ;  they  may  remain  a  long 
time  in  the  tissues  without  change. 

A  third  portion  of  the  corpuscles ,  shrink  up  or  crumble  down  into 
brov,  ilar  masses*     This  is  especially  the  case  in  the  large  extra* 

vacations  forming  so-called  htematomuta.       These  mass*  ne  in  part 

transformed  into  brown  amorphous  pigment.     This  lies  free  in  the  tissues, 
and  often  becomes  darker  in  color  with  age. 

A  fourth,  and  that  the  greater  portion  of  the  corpuscles  and  the  pro- 

l  their  disintegration,  is  taken  up  by  leucocytes  (Art,  114),  which 

Li  her  in  large  numbers  round  the  seat  of  extravasation  and  even  pene- 

tato   it.     The   cells   become   in  this  way  corpuscle*  and  pigment* 

■iers  (Fig.  18,  A,  a  and  ft).     The  transformation  of  the  htemauii  into 


Pto.  Is     *  500.     A,  Cell*  containing  red  Blood  corpuscle*  :  in  n  tfco  fragments  *rc  Tew  but  l»rg«\  in  b 
and  t-  the;  *je  uutnrmud  fend  minute,     B.   Rhombic  Tu,lil«t->  mil  ttnoffl—  at  lljittufetoiilin. 

brown  pigment  is  completed  within  theBe  cells,  the  corpuscles  breaking 
opinio  minute  granules  (Fig.  Is,  .1,  l>  fcod  6),  Th$  pigment  may  be  set 
free  again  by  the  disintegration  of  the  carrier-cells.  Probably  tlie  cells 
have  also  the  power  of  eliminating  it,  without  themselves  perishing. 

>e  various  modes  of  transformation  of  the  blood-corpuscles  very 
^o  on  at  the  same  time  in  the  same  extravasation.     Their  ulti- 
mate result  is,  in  the  first  instance,  a  local  discoloration,  due  to   pigment 
partly  amorphous   and   pertly  crystalline  in  character.      Secondary  pig- 
mentation of  remote  organs  such  as  the  lymphatic  glands,  the  spleen, 
um!  the  liver,  may  follow  upon   this,  owing  to  absorption  of  the  pigment 
lymphatics. 
The  formation  of  pigment  in  blood  which  is  actually  circulating  is  not 
carried   beyond   the  first   siege  (the   breaking   up  of   ihe   red  corpuscles) 
the  vessels  (Arts.  262  end  268)  ;  the  completion  of  the  process  is 
The    pigments  just   described  are  only  in 
part  organic  derivatives  of  the  coloring  matter  of   the  blood  (like  hjeimi- 
tiaarul  hmmatoidin).     A  considerable  partis  composed  of   an  inorganic 
troQ-compiMiml  ;    namely,  Ihe  hydrated  sesquioxide   (Kunkel).     This   is 
•specially  the  case  in  large  extra\*asations,  where  the  haemoglobin  is  de- 
led on  the  spot.     The  contained  iron  being  thereupon  set  free  in 
form   of  oxide,  remains  where  it   is  and   forms  yellow  or  brownish 
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[It  may  be  of  use  to  mention  that  hmmoglobin  is  the  unchanged 
coloring-matter  of  the  blood  as  it  exists  in  the  living  corpuscles.  Hcr.ma- 
tin  is  the  colored  constituent  obtained  when  haemoglobin  is  decomposed 
(e.gt>  by  boiling)  ;  the  other  constituent  being  a  proteid  body.  Zfarma- 
toidin  is  formed  when  the  decomposition  is  carried  still  further  ;  it  is 
identical  with  bilirubin  (see  Gamgee,  "Physiol  Chein.,"  i.,  2). 

The  first  exact  researches  into  the  nature  of  the  blood-pigments  were 
made  by  Virchow  (*'  Vircb.  Arch.,*'  vols.  L,  ii.,  iv.,  and  vi.,  and  "  Cellu- 
lar Pathology  ").  He  sought  to  show  that  haBmatoidm  is  to  be  regarded 
as  the  typical  final  resultant  of  the  transformations  of  haemoglobin  within 
the  human  body.  He  assumed  that  the  hemoglobin  escaped  into  the 
tLssues  unchanged,  and  was  then,  by  a  secondary  process,  transformed 
into  granules  and  crystals,  either  within  or  without  the  cells.  Langhans 
('*  Vireh.  Arch,,"  vol.  xlix.),  on  the  other  hand,  maintained  that  the 
transformation  of  the  red  corpuscles  into  pigment  could  only  take  place 
inside  the  carrier-cells,  Cordua  ("  Ueber  den  Resorptionsmechanismus 
von  Blutergiissen,"  Berlin,  1877)  has  convinced  himself  by  his  invest tga- 
tions  that  the  formation  of  pigment  from  haemoglobin  may  take  place 
partly  outside  the  carrier-cells,  partly  within  them.  Ziegler's  researches, 
carried  out  upon  specimens  from  dead  bodies  and  upon  extravasations 
experimentally  produced,  lead  him  to  agree  with  Virchow  and  Cordua, 

Perls  pointed  out  ("  Virch.  Arch.,"  vol  xxxix.)  that  the  hematogenous 
pigments  all  yield  the  reaction  of  ferric  oxide  when  treated  with  ferro- 
cyanide  of  potassium  and  hydrochloric  acid.  Even  when  the  pigmeut 
has  become  black  it  still  exhibits  the  reaction.  Kunkel  was  the  first  to 
show  ("Virch.  Arch,,"  vol.  Ixxxt,,  and  "Zeitschr,  f,  phys.  Chemie,"  iv„ 
v.)  that  the  brownish  red  flakes  found  in  old  extravasations  are  not 
always  composed  of  hiematoidin.  Sometimes  these  flakes  contain  no 
organic  coloring-matter  at  all,  but  consist  entirely  of  hydrated  ferric 
oxide.  The  urobilin  (hydrobilirubin),  which  appears  in  the  urine  when 
free  absorption  of  large  extravasations  takes  place,  is  derived  either 
directly  from  bromoglobin,  or  from  hmmatoidin.  Further  details  on  the 
disintegration  of  the  blood  under  normal  and  pathological  conditions, 
and  the  pigmentations  connected  therewith,  are  to  be  found  in  the 
Special  Pathological  Anatomy,  Arts.  262  and  268. 

A  distinction  must  be  made  between  the  true  slate-colored  pigmenta- 
tion of  the  tissues  dependent  on  certain  blood  pigments,  and  the  slaty 
discolorations  seen  in  corpses  (pseudo-tnelanosis),  chiefly  in  the  intestinal 
canal  and  its  neighborhood.  These  discolorations,  usually  in  the  form  of 
indefinite  and  diffused  gray  patches,  are  due  to  the  formation  of  ferrous 
sulphide  ;  combination  takes  place  between  the  iron  of  the  haemoglobin 
present  and  the  sulphuretted  hydrogen  evolved  in  commencing  decom- 
position. ] 


69,  Biliary  pigmentations.     If  the  excretion  of  bile  be  in  any  way 
hindered,  it  passes  over  into  the  general  circulation,  and  biliary  pigments 
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thus  carried  to  the  various  organs*  The  yellow  staining  of  the  tis- 
sue* so  brought  about  is  called  icterus  or  jaundice.  When  jaundice 
persists  for  some  time  the  tint  becomes  olive-green  or  dirty  grayish  green. 
Tbe  bile  in  the  tissues  is  usually  diffused  through  them  indefinitely  ; 
more  rarely  granules  and  ruby-red  crystals  occur.  Crystals  are  chiefly 
found  in  the  tissues  in  the  so-called  icterus  neonatorum,  or  jaundice 
appearing  within  a  few  days  of  birth.  These  crystals  take  the  form  cA 
ruby-red  rhombic  tablets,  and  are  composed  of  bilirubin  ;  they  are  iden- 
tical with  hsematoidin-crystals.  In  the  jaundice  of  adults  crystals  are 
seldom  found  ;  generally  the  pigment  is  more  granular,  and  yellow  or 
brown.  This  is  especially  the  case  when  it  occurs  in  the  cells  of  the  liver, 
in  the  uriuiferous  tubules.  In  addition  to  the  hepatogenous  jaundice 
depends  on  reabsorption  of  bile,  there  is  said  to  occur  also  a  hrema- 
ious  form  resulting  from  a  disintegration  of  blood  within  the  blood- 
this  is  however  disputed  by  many  observers. 

[The  hypothesis  of  a  haematogenous  jaundice  was  based  on  certain 
;peri mental  phenomena  by  Ktthne  ("Virch.  Arch,,"  vol.  xiv.).  He  in* 
Jted  dog's  blood,  in  which  the  corpuscles  had  become  dissolved,  into 
vessels,  and  then  found  bile-pigments  in  the  urine.  Kuukel  ('*  Virch. 
vol,  lxxix.)  questions  the  decisiveness  of  these  experiments. 
Since  bile-pigments  are  formed  in  the  liver  by  the  disintegration  of  red 
corpuscles,  the  process  of  pigment-formation  would  bo  intensified  by 
Kubne^s  injections,  and  the  surplus  bile  produced  might  in  part  pass  into 
the  blood  again.  Qrth  has  a  paper  (**  Virch.  Aftth,,*  Vol,  Ixiii.)  on  the 
deposition  of  bilirubin-erystals  in  the  jaundice  of  infants. 

The  most  various  theories  have  been  started  from  time  to  time  to 
account  for  icterus  neonatorum.  Birch -Hi  rschf  eld  has  recently  (u  Virch. 
rol  Ixxxvii.)  treated  the  question  afresh.  Ho  maintains  that 
the  benign  form  of  jaundice  (/.€.,  jaundice  not  depending  on  septic  infec- 
tiou  or  profound  anatomical  change  in  the  liver),  is  the  result  of  uadema  of 
tbe  capsule  of  Glisson.  This  oedema  arises  in  consequence  of  venous  en- 
intent  to  the  region  of  the  remnant  of  the  umbilical  veiu  and  vena 
porta*.  This  explanation  seems  somewhat  far-fetched.  May  not  the 
jiuudice  simply  depend  on  an  overgreat  resorption  of  bile  from  the 
meconium  ?  ] 


Id  Pigmentation  of  the  tissues  by  extraneous  substances.  Any 
Stance  optically  distinguishable  from  a  tissue,  which  becomes  in  any 
W*J  incorporated  with  it  and  remains  for  a  time  unchanged,  may  give 
n»  to  a  special  coloration  of  the  tissue.  The  number  of  such  substances 
i*of  course  large,  and  the  manner  of  their  incorporation  various.  The 
^mmooest  avenues  of  entrance  are  surf  ace- wounds,  the  air-passages,  and 
"**  alimentary  canal. 

The  most  familiar  instance  of  wound-staining  is  tattooing,  common 
WDoDg  civilized  peoples  as  well  as  among  savages.     The  way  in  which 
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the  colored  tattoo-marks  are  produced  is  this  :  the  skin  is  first  wounded 
by  scratches  or  punctures,  and  then  insoluble  granular  coloring-matters, 
such  as  charcoal,  cinnabar,  etc.,  are  well  rubbed  in.  Where  the  sk 
broken  the  colored  particles  penetrate  and  infiltrate  the  cutaneous  tis- 
sues* One  part  remains  where  it  is,  so  that  the  skin  continues  perma- 
nently pigmented  ;  another  part  is  carried  off  to  the  lymphatic  glands, 
which  also  become  pigmented. 

The  lungs  and  their  lymphatic  glands   may  become  very  deeply  pig- 
mented by  the  long-continued  inhalation  of  foreign  matters,  such  as  coal- 
dust,  soot,  particles  of  iron  or  rust,  etc.     In  consequence  of   prolonged 
inhalation  of  coal-dust,  for  example,  the  lung-tissue  may  become  perfi 
black  {miner's  lung). 

Among  the  pigmentations  arising  from  matters  taken  up  in  the  ali- 
mentary canal,  we  must  mention  the  so-called  argyrism  (argyria), 
This  is  a  staining  of  the  tissues  consequent  upon  long-continued  internal 
use  of  salts  of  silver.  The  skin  in  such  oases  may  assume  an  intense 
brownish-gray  color  ;  and  the  internal  organs  may  also  be  more  or  less 
discolored.  The  silver  is  deposited  as  fine  granules  in  the  ground-sub- 
stance of  the  different  tissues. 


CIIAPTEK    XTII. 


THE   FORMATION    OF   CYSTS. 


A  cyst  is  an  excavation  bounded  by  an  envelope  of  fibrous  tissue 
other  more  complex  structure,  and  enclosing  contents  distinguishable 
>m  the  envelope.     According  to  its  mode  of  origin  the  inner  surface  of 

t  envelope  may  be  lined  with  epithelium  or  with  endothelium. 
Epithelial  cysts  arise  by  the  dilatation  of  pre-existing  epithelial  cavi* 
The  commonest  instance  of  tills  is  the  glandular  cyst,  which  ensues 
upon  closure  of  the  gland-duct.  The  secretion  collects  behind  the  ob- 
struction, and  the  gland  dilates  to  a  cyst  filled  with  altered  secretion. 
its  of  retention,  as  these  are  called,  arc  chiefly  met  with  in  the 
rrus,  intestine,  mamma,  kidney,  and  skin. 

In  the  case  of  duet  -  ^s  org&na,  like  the  Graafian  follicles  and  the  thy- 

I,  dilatation  of  the  cavities  ensues  whenever  the  secretion  is  morbidly 

sased.     Cysts  may  also  bo  formed  in  glandular  structures  occurring 

morbid  new  growths.     Various  canals,  moreover,  which  are  normally 

clothed    with  epithelium,  may,  in   consequence   of  obstruction  and  local 

velop  into  epithelial  cysts.     Such  canals  are,  for  example, 

the  bile-duct,  congenital  cervical  fistulse,  the  vermiform  appendix,  and  the 

ureter. 

Endothelial  cysts  arise  primarily  by  dilatation  of  pre-existing  cavities 
in  the  connective  tissues,  such  as  bursse,  tendon-sheaths,  obstructed  lym- 
phatics, etc.  In  other  cases  they  are  owing  to  the  collection  of  fluid  in 
new-formed  or  false  membranes.  The  contents  of  these  cysts  vary  with 
their  mode  of  origin,  but  consist  generally  of  mere  lymph.  These  might 
also  be  described  as  cysts  of   retention,  in   a  special  sense  of  the  term  ; 

ry  are  really  exudation-cysts. 
The  cavities  which   are  formed    in   the  substance  of  a  solid  organ  by 
softening  and  disintegration  of  a   defined  region   are  very  frequently  de- 
>  d  as  cysts.      Such  cysts  occur,  for  example,  in  the  brain,  and  they 
usually    contain    semi-liquid    detritus   of   the    brain-substance.     Similar 
ies  arising  in  tumors  by  the  same  process  are  also  called  cysts.     In 
order  to  emphasize  the  difference  between  such  cysts  and  cysts  of  reten- 
i,  the  former  may  he  spoken  of  as  cysts  of  disintegration. 

itlv,  a  species  of  cyst  may  be  formed  around  a  foreign  body  which 
jome  lodged  in   the  tissues  ;  round  a  parasite  like  a  hydatid,  for 
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example  (Art.  245).     It  is  the  result  of  a  new  tissue-formation  in  the 
neighborhood  of  the  foreign  body. 

[The  student  should  consult  the  admirable  lectures  on  "  Cysts "  in 
Paget's  "  Surgical  Pathology ;  "  they  contain  many  references  of  value. 

To  the  varieties  in  the  text  we  might  add— cysts  of  extravasation, 
or  blood-cysts,  resulting  from  hemorrhage  into  closed  cavities  (e.g.,  hse- 
matoma,  hematocele)  ;  and  dermoid  cysts,  which  are  congenital  (Art 
178).  The  various  neoplastic  cysts  or  cystoid  tumors  will  be  referred  to 
under  their  proper  headings  in  Section  VI.  ;  and,  so  far  as  they  affect 
particular  organs,  in  the  Special  Pathological  Anatomy.] 


SECTION  IV. 

PROGRESSIVE    OR    FORMATIVE    DISTURB- 
ANCES    OF   NUTRITION. 


CHAPTER  XVm. 

THE   CEIXFLAB  PBOCESSES   CONCERNED  IN  HYPEBTROPHT, 
HYPERPLASIA,  AND  KEGENEBATION. 


72.   In   treating  of  the  malformations,  we   had  occasion  to  speak  of 
cessive  development  of  the  organism  as  a  whole,  and  of  its  constituent 
f  over-size  and  over-growth.      When  a  tissue  manifests  an  abnor- 
mal tendency  to  overgrowth,  it   is  said  to  hypertrophy.     This   term 
tacitly  implies  that  the  structure  of  the  overgrown  tissue  continues  to  cor- 
respond with  that  of  the  normal. 

The  overgrowth  first  described- implies  an  excessive  development  of 
e  organism,  or  organ,  in  the  embryonic  stage  of  existence.  Such  forms 
_rrowth  form,  however,  but  a  part  of  the  class  of  tissue-changes 
described  as  hypertrophies.  In  adult  life,  as  in  infancy,  certain  organs 
:ry  apt  to  hypertrophy,  that  is  to  increase  abnormally  in  size  while 
preserving  their  normal  structure.  Such  hypertrophies  are  to  be  met 
with  in  the  voluntary  muscles,  the  heart-muscle,  the  unstriped  muscles 
f  the  alimentary  canal,  bladder,  and  ureters,  in  the  kidneys,  thyroid 
,  skin,  etc. 
The  increased  size  of  a  hypertrophied  organ  depends  on  two  factors. 
*  he  several  elements  of  the  organ  may  increase  in  size,  or  they  may  in- 
*Base  in  number.  With  Virchow  we  may  distinguish  between  simple 
ypextrophy,  i*.*.,  elementary  overgrowth  in  the  stricter  sense  of  the 
**ro,  and  numerical  hypertrophy  or  hyperplasia,  i.e.,  an  increase 
the  number  of  constituent  cells  or  cellular  structures  in  the  organ  or 
tL**ue,  Thus  a  muscle  may  very  greatly  increase  in  bulk  by  mere  )n- 
c*"eaje  in  size  of  each  fibre  of  it  ;  while  the  number  of  fibres  remains  the 
&a>nie.  Of  course,  hypertrophy  and  hyperplasia  may  go  hand  in  hand  in 
Sesame  tissue;  indeed  it  is  hard  to  conceive  of  a  hyperplasia  which  has 
not  been  preceded  by  a  hypertrophy,  at  least  of  some  of  the  cells, 

When  an  increase  in  the  number  of  cellular  elements  occurs  at  a  part 
^«iere  tissue  has  already  been  destroyed  by  some  retrogressive  process, 
w*  speak  of  it  as  regeneration.  We  assume  that  the  formation  of  new 
tissue  does  not  go  on  beyond  the  normal  limit,  but  suffices  merely  to  re- 
place what  has  been  lost. 

Hypertrophy,  hyperplasia,  and  regeneration  are  dependent  ulti- 
mately upon  certain  cellular  processes,     The  formation  of  new  tissue  can 
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only  take  place  through  the  agency  of  the  cells.  The  intercellular  sub- 
stance, unaided  by  the  cells  themselves,  has  no  power  or  potency  to  pro- 
duce new  tissue.  The  ceils  which  go  to  form  new  tissue  arise  by  subdivi- 
sion from  pre-existing  cells.  New  cells  are  never  generated  from  plastic 
exudations,  as  was  formerly  supposed, 

Hypertrophy,  i.e.,  increased  size  of  a  cell,  is  in  general  consistent 
with  the  mainte nance  of  the  properties  of  the  cell.  The  formative  pro- 
cess which  results  in  hypertrophy  is  confined  to  the  addition  of  new  con- 
stituents similar  in  kind  to  those  alreadjT  present  ;  the  cell  simply  growa. 
We  know  but  little  of  the  structural  changes  which  this  growth  inv< 
It  is,  however,  sometimes  noticed  that  the  cell-protoplasm  becomes  more 
granular  ;  or  that  the  granulation  alters  as  its  amount  increases ;  the  nu- 
cleus also  changes  more  or  leas  its  appearance. 

Our  knowledge  concerning  the  process  of  cell-multiplication,  or  pro- 
liferation (as  it  is  called,  though  the  term  is  not  a  happy  one),  is  more 
minute.  Researches,  most  of  them  very  recent,  have  shown  that  multi- 
plication is  attended  by  peculiar  changes  In  the  structure  of  the  cell  ami 
of  its  nucleus,  which  affect  the  disposition  of  their  several  constituents. 
Movements  within  the  nucleus  are  usually  the  first  sign  that  cell-division 
is  about  to  take  place.  These  issue  in  subdivision  of  the  nucleus.  Then 
sooner  or  later  the  protoplasm  as  a  whole  is  set  iu  motion,  and  this  ends 
in  the  complete  subdivision  of  the  cell  itself. 

74.  The  fully  developed  nucleus  of  a  cell  is  not  homogeneous,  but 
possesses  a  very  peculiar  structure.  This  is  clearly  to  be  made  out,  by 
appropriate  handling,  under  the  higher  powers  of  the  microscope.  A 
resting  nucleus,  i.e.,  one  which  is  not  about  to  subdivide,  consists  of  an 
external  capsule  or  membrane  (Flemrning,  "  Viroh,  Arch.,"  vol.  Ixxvii.), 
and  certain  contents.  The  latter  are  divisible  into  a  denser  highly  re- 
fractive nuclear  substance,  and  a  rarer  colorless  nuclear  juice,  or  inter- 
mediate substance.  The  nuclear  substance  contains — first,  certain  nu- 
cleoli or  nucleolar  corpuscles,  and  secondly,  scattered  granules  and 
filaments.  Frequently  the  filaments  are  aggregated  into  a  framework  or 
network  (Fig,  19,  a),  which  may  be  brought  out  very  distinctly  by  proper 
reagents. 

When  the  cell  is  about  to  subdivide  the  nuclear  network  undergoes  a 
series  of  typical  changes  of  form,  ending  in  the  division  of  the  nucleus 
Into  two  equal  portions. 

According  to  Flemming,  the  first  stage  of  nucleus-division  is  the 
solution  and  disappearance  of  the  nucleoli ;  while  the  nuclear  substance 
takes  the  form  of  a  ravelled  coil  of  sinuous  filaments  (Fig,  19,  b)\  this  is 
the  **  coil-form "  of  the  mother-nucleus.  The  nuclear  membrane  itself 
seems  to  break  up  and  furnish  filaments  to  the  coil.  From  this  stage 
onward  the  nuclear  figure  alone  takes  up  the  staining  reagent  (hence  the 
nuclear  substance  is  sometimes  spoken  of  as  chromatin). 

The  filaments  then  become  thicker  and  the  coil  looser ;  its  continuity 
is  broken  here  and  there,  and  at  length  it  passes  into  the  "wreath-form  ■ 
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(c).     In  this  the  filaments  are  arranged  in  a  loose  series  of  central  and 

pheral  loopings,  the  centre  of   the  figure  being  unoccupied.     From 

this  is  fashioned  a  "star-form,**  or  aster  (</),  with  free  double  rays,  the 

peripheral  loops  of  the  wreath-form  dividing  at  their  ends.     The  double 

I  rays  next  divide  longitudinally,  and  the  whole  star-form  contracts.  The 
filaments  of  the  single-rayed  star  (e)  thus  formed  next  gather  into  an 
equatorial  group,  which  soon  divides  into  two  equal  polar  segments  (f). 
This  division  is  effected  by  the  development  of  a  transparent  equatorial 
plate  (g)  often  studded  with  fine  points  (Strasburger's  cell-plate).  The 
two  segments,  which    are   the   rudiments    of  the   daughter-nuclei,  move 


i  —Indirect  ('<  [  xmi  Flemffiing  \  diagrammatic),  a,  cell  with  rentinp  nucleu* ;  6,  doll  form 

mothcT-nnclru*  ;  c,  wrmth-form  wh'iwiTig  the  central  and  paripkMrml  loops,  nmo  of  them  broken  through  ; 
j-  1 i  >mi  with  free  ra;,  a.  allowing  the  filament*  In  the  «ot  «tf  splitting  ;  «,  flne-rayed  btar-form  ;  fy  nnclru* 
*1th  eqOBlorial  plate:  diviaion  into  polar  segment* ;  g,  half-barrel  or  htdf-plndlo  form;  the  points  in  the 
mt-Mle  are  Btrsabcmrer'i  equatorial  cell-plate ;  A,   etar-fonn  of  daughter-nucleus  ;  i,  wreath-form  ;  *t  coil- 
;  1,  retting  nueleu*  with  network. 


sunder  toward  opposite  poles  and  form  the  "  half-barrel"  or  "half-spin- 
dle "  figure  (Eberth's  and  MaizeFs  "  creel-form,*'  or  "  basket-form").  The 
half-spindle  form  of  the  daughter- nucleus  passes  into  a  star-form  (A),  and 
this  into  a  wreath-form  (<")  by  the  fusion  of  the  ray-ends.  The  wreath- 
form  shrinks  and  its  filaments  become  more  ravelled,  till  at  length  it 
Ukea  the  coil-form  (£).  This  becomes  looser  and  more  regular,  and  so 
finally  the  daughter-nucleus  fashions  itself  a  nuclear  network  (/),  and 
pisses  into  the  resting  state  corresponding  to  the  resting  state  of  the 
mother-nucleus. 

Tn  the  stage  of  the  star-form  and  the  wreath -form  of  the  daughter- 
nucleus,  constriction  of  the  cell-protoplasm  commences  (*),  and  ends  with 
the  completion  of  the  coil-form  (k).  During  the  active  stages  of  the 
Subdividing  process  the  nuclear  juice  or  intermediate  substance  does  not 
Main,  though  it  stains  in  the  resting  state.  During  subdivision  the  nucleus 
i*  surrounded  by  a  clear  areola.  The  whole  process  takes  place  rapidly  \ 
it  ends  with  the  complete  constriction  and  severance  of  the  cell-proto- 
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plasm.     The  above  mode  of  subdivision  is  called  indirect  or  karyokin- 
etic  (icapvov,  a  kernel). 
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[According'  to  a  recent  communication  of  Flernining's  ("Arch,  f. 
mikrosk.  Anat.,"  xx,),  the  intermediate  substance  of  the  nucleus  contains 
(in  stained  preparations,  and  presumably  also  in  the  living-  state)  a  ri 
cate  prolongation  or  continuation  of  tlie  tradeoff  network.  The  6ne 
granulation  observed  in  the  intermediate  substance  with  lower  magnify- 
ing' powers  is  really  but  an  optical  section  of  the  meshes  and  filaments  of 
the  finer  network.  The  nuclear  membrane  is  merely  the  peripheral  ex- 
pansion of  the  nuclear  network. 

Most  important  and  valuable  researches  on  the  changes  in  cells  an( 
nuclei  during  subdivision  have  been  made  by  Flamming  ("  Arch. 
mikrosk.  Anat.,"  xvi.-xx.)  and  Strasburger  ("Zellbildung  und  Zdlihoil 
ung,"  Jena,  1880).  The  former  has  worked  upon  animal  cells,  the  latt< 
upon  vegetable  cells.  Strashurger's  description  of  the  process  of  nucleus 
division  is  not  quite  the  same  as  Flemmhig's.  He  distinguishes  a  nuclear 
substance  (chromatin),  and  a  nuclear  juice  (achromatin).  The  ca-psui 
nuclear  membrane,  as  well  as  the  granules,  network,  and  nucleoli  whicl 
lie  in  the  interior,  belong  to  the  nuclear  substance.  When  the  nuclei 
sets  about  subdividing,  its  granulation  becomes  coarser,  and  the  granules 
run  together  into  convoluted  filaments  ;  the  nucleolar  corpuscles  and  cap- 
sule also  take  part  in  forming  the  filaments.  These  filaments  have  the 
power  of  stretching  or  streaming  out  into  the  cell-protoplasm.  Then 
follows  an  elongation  of  the  nucleus  and,  at  the  same  time,  of  the  fila- 
ments, so  that  the  whole  assumes  a  spindle-like  shape,  and  two  poles 
come  distinguishable.  The  filaments  shrink  up  toward  the  equator,  an< 
so  form  the  nuclear  disc,  the  entire  nuclear  substance  going  to  make  it 
From  this  account  it  appears  that  the  nuclear  disc  consists  entirely 
shortened  rodlets  or  filaments.  On  both  sides  of  this  equatorial  disc  ai 
pear  slender  strire  or  filaments,  the  so-called  spindle-filaments,  and  tin 
together  with  the  nuclear  disc  make  up  a  secondary  spindle-form  of  whi< 
the  disc  constitutes  the  equatorial  zone.  The  spindle-filaments  conveq 
at  the  poles,  or  end  freely.  The  material  of  which  they  are  made  is  fur- 
nished by  the  cell-protoplasm.  They  are  not  taken  up  by  the  nuclear 
substance  ;  indeed  they  are  eliminated  again  as  the  subdivision  proceeds. 
Th--  'UiJirliter-nuclei  originate  in  the  nuclear  disc.  This  parts  asunder  at 
the  equator,  and  the  two  halves  draw  apart  toward  the  poles.  These  hai 
become  the  daughter-nuclei  ;  they  are  Btill  connected  by  a  few  fine  spin- 
dle-filaments. A  row  of  granules  now  makes  its  appearance  in  the  equa- 
torial plane  ;  this  is  the  cell-plate,  and  in  this  the  new  cell- wall  is  formed. 
Protoplasm  appears  on  each  side  of  it,  in  which  the  spindle-filaments  are 
merged — and  thus  the  process  of  division  is  completed. 

StrasburgerTs  account  of  cell-division  in  the  vegetable  kingdom  would 
seem  to  indicate  that  a  certain  difference  exists  between  that  and  the  ani- 
mal kingdom.     Flemming,  however,  has  shown  in  a  recent  paper  thatth< 
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processes  involved  in  karyokinetic  subdi vision  are  in  all  cases 
totially  the  same,  at  least  in  so  far  as  they  are  to  be  made  out  opti- 
illy.  He  thinks  the  apparent  differences  are  not  so  great  as  Strasburger 
►nceives  them  to  be* 
It  is  of  great  interest  to  note  the  fact  established  by  Flemming— that 
the  segmentation  of  the  ovum  the  process  of  nucleus-division  follows 
throughout  that  which  we  have  described  as  the  karyokinetic  mode 
(Balfour,  "Comp.  Embryology,"  i„  3). 

This  mode  of  nucleus-division  has  often  been  observed  and  described 
occurring  in  pathological  proliferations.     The  chief  memoirs  are  by 
("Viroh.    Arch,,"    vol    lxvii.),    Arnold    (M  Vircb.    Arch.,"    vols. 
Uxviii. ),  Flemmnig  (&*   '"''■).  Martin   (-*  Virehow's  Archiv,"  vol. 
;ri.),   Drasrh    ("Wkotl   Sitzungsber.,"  18S1 ),  Klein   (Quart.  Jtwrn. 
18  and  1ST'').      Priestley  gives  a  summary  of  the  early 
researched  in  Quart.  Jbttm*  qfjticr.  >    >  >■■•■>  ,  1876  5  Cunningham  reviews 
the  more  recent  ones  in  the  same  journal,  January,  1883.] 


These  structural  changes  in  the  nucleus  point  unmistakably  to  the 
lergetic  internal   motions  which    affect    its  molecules    in  the    process  of 
th.      Our  knowledge  of  the  molecular  changes  in  the  cell-protoplasm 
unfortunately  more  meagre  and  incomplete.     Here,  however,  it  is  also 
ribie  to  make  out  by  proper  means— that  the  protoplasm   assumes  a 
special   structure,    and    that    various   movements   and    transmutations   of 
form  occur  amongst    its    component    elements.     Thus    in    certain    cases 
ileus-division  is  accompanied  by  lively  rotary  movements  in  the  pro- 
iplasm.     Such  transformations  anil  transpositions  explain  certain  phe- 
nomena which  are  frequently  observed— for  example,  the  formation  of  a 
tnnsparent  areola  round  the  subdividing  nucleus,  of   radiating   lines  of 
granules  making  up  the  so-called  *'  karyoly tie  "  figure,  etc.     Such  radiating 
lines  of  granules  have  especially  been  seen  in  the  process  of  impregnation 
of  the  ovum.     They  occur  in  the  neigh borhood  of  the  male  and  female 
pronuclei,  and  have  been  described  as  the  aster  (Balfour,  '*  Comp,  Embrv- 
I).     Flemming,  as  well  as  Strasburger,  assigns  to  the 
ceil»protcplasm  an  essential   part  in  the  process  of  subdivision.     Stras- 
borger  even  asserts  that  it  is  the  penetration  of  the  protoplasm  into  the 
nucleus  which  calls  forth  a  reciprocal  activity  in  the  latter,  and  so  gives  it 
*n  impulse  toward  subdivision.     Whether  this  be  true  or  not  w<    cannot 
al  present  decide,  inasmuch  as  no  penetration  of  the  protoplasm  into  the 
"ucleus  has  ever  been  directly  observed,     The  ordering  of  the  granules 
'"to  radiate  figures,  like  the  other  movements  of  the  protoplasm  hitherto 
Served,  takes  place,  as  a  rule,  simultaneously  with  the  process  of  mi 

In  some  cases,  however,  it  may  precede,  in  others  it  may  suc- 
the  latter.     Thus,  according  to  Gruber  ("  Zool.  Anzeiger,"  1890}  the 
>rian  Eaylypha  alveolata  first  gives  rise  to  a  duughter-eell,  then  the 
Bl*clt!u,  1  subdivided  and  migrates  into  the  daughter-eel!  ;  while  at 

*ta  ume  time  active  movements  become  visible  in  the  cell* protoplasm. 
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A  special  form  of  cell-division   is  that   which   takes   place  after  an 
antecedent  conjugation.     It  is  common  among  the  infusoriarii.. 


[In  order  to  make  out  the  nuclear  figures,  the  cell  must  be  exam 
either    in   the   living-  state   or  after   treatment  while   still   living  with  & 
rapidly  fixing-  solution.      If  this  is  not  (lone  the  process  of  subdivision  is 
completed  as  the  cell  gradually  dies.     There  is  no  general  rule  of  pnx 
ing  which  will  apply  to  the  examination  of  all  cells.] 

76.  The  indirect  process  of  cell-division  just  described  will  serve  as  a 
pattern  of  the  processes  which  occur  in  pathological  cell-formation, 
satisfactory  demonstration  has  been  given  of  the  theory  that  cell- 
division  may  occur  in  another  way,  namely  by  direct  constriction  of  the 
cell  without  interior  structural  change.  Nor  has  it  been  certainly  es- 
tablished that  a  nucleus  or  cell  can  arise  rfe  novo  out  of  an  indifferent 
blastema  (or  homogeneous  matrix),  at  any  rate  within  the  domain  of 
pathological  cell-formation.  Virchow*s  aphorism,  Omnia  oeliula*  ceJftlfy 
is,  in  this  domain  at  least,  most  fully  and  completely  confirmed 

But  though  we  maintain  that,  so  far  as  we  know,  cell-division  is 
always  indirect,  never  direct,  we  do  not  imply  that  every  oell-divi* 
proceeds  exactly  according  to  the  scheme  we  have  indicated.  On  the 
contrary,  the  examination  of  different  specimens  shows  that  the  form 
and  construction  of  the  nuclear  figures  are  by  no  means  always  the  same; 
deviations  within  certain  limits  may  occur. 

But  while  the  figures  formed  by  the  nuclear  filaments  may  differ  con« 
siderably,   the   principle  and   plan   of  the  process  is   fundamentally 
same.      Even   the   simultaneous   formation  and  development  of   three  or 
four  daughter-nuclei  is  but  a  modificatien  of  the  general  process. 

The    subdivision  of   the  cell-protoplasm  usually  follows  immediately 
upon  the  division  of  the  nucleus  ;  but  the  connection  of  the  two  pro- 
cesses is  by  no  means  inevitable.     Not  infrequently  the  nucleus  subdivides 
while  the  cell  does  not.     The  result  is  the  formation  of  binucleated,  or 
finally  of  multinucleated  cells,  the  so-called  giant-cells.     These  giant- 
cells  may  afterward  break  up   into   uninucleates!   cells*  the  protoplasm 
gathering  itself  around  the  several  nuclei  and  dividing  along  the  bounds* 
ries  of  the  regions  so  defined.     Sometimes   this   happens  in  a   peculiar 
way.     The  protoplasm  of  the  daughter-cell   separates  from   that  of  the 
mother-cell,  but  in  such  wise  that  it  remains  surrounded  by  the  latter  on 
all  sides  ;  the  one  cell  includes  the  other.     Virchow  has  called  such  cells 
brood-cells.     They  do  not  occur  frequently.     They  have  been   though  C 
commoner  than    they    really    are — inasmuch    as    leucocytes  which    have* 
penetrated   into  a  large  ordinary  cell   have  been   taken    for  a   brood  o€ 
daughter-cells.      The  process  of  cell-division  takes  a  peculiar  form  also  ir* 
the  formation  of  cell-buds,  or  gemmation.     The  mother-cell  shoots  out 
a  longer  or  shorter  process  ;  this  then   receives   a   nucleus  ;  and   lastly 
divides  off  from  the  parent  (see  under  New  Blood-vessels,  Art.  86)*     Tl 
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peculiarity  is  chiefly  in  this— that  the  movements  of  the  protoplasm 
lenced  by  the  protrusion  of  the  bud)  precede  the  nucleus-division. 
The  new  nucleus,  derived,  as  in  all  other  cases,  by  subdivision  from  the 
mother- nucleus,  migrates  into  the  bud  after  it  is  already  marked  off  from 
the  parent. 

[Until  quite  lately  the  process  of  nucleus-division  was  described  (after 
Remak)  somewhat  In  this  fashion  :  The  nucleus  lengthens  out,  beoomei 
indented  and  constricted  in  the  middle,  and  at  last  divides  (compare  Rind- 
fleiscb,  "  Pathological  Histology,"  vol.  i.f  p.  71  ;  Cornil  and  Ranvier, 
"Manual  of  Path.  Hist,,"  vol.  i,,  pp.  9,83),  The  constricted  bean-shap*  1 
nuclei  found  in  some  preparations  were  regarded  as  in  the  preliminary 
stages  of  subdivision  ;  and  the  multiplication  of  the  nucleoli  was  regarded 
as  the  6rst  step  in  the  actual  process.  This  view  must  now  be  given  up. 
The  various  shapes  of  the  nuclei  depend  partly  on  actual  contractions, 
partly  on  shrinkage  during  the  hardening  process.  Increased  size  of  the 
nucleus  may  perhaps  have  a  relation  to  its  imminent  subdivision  ;  the 
mere  multiplication  of  its  nucleoli  has  certainly  no  such  relation. 

The  older  theories  of  direct  nucleus-division  have  been  discredited  by 
the  latest  researches  ;  so  also  have  the  still  older  views  concerning  the 
formation  de  novo  of  cells  and  nuclei.  (Sec  Strasburgcr,  Op,  cif,,  where 
full  references  to  the  literature  of  this  subject  are  given.) 

The  question  whether  or  not  the  white  blood-cells  subdivide  is  as  yet 

unsettled.     Indirect  nucleus-division  has  not  been  observed  in  them.    See 

n,  *  Centralb,  med.  Wiss.,"  1869,  Quart.  Jour.  qfMfo,  8cL,  1875,  and 

"Handb.  of  Phys.  Lab. ; "  Ranvier,  u  Traits  technique  d'histologie,"  p.  1GL 

On  '*  endogenous  gemmation,"  by  which  hrood-eells  are  produced,  see 
Virchow,  «  Cellular  Pathology,"  and  Klein,  *  Wiener  Sitzungsber.,"  1871, 
and  "  Anatomy  of  Lymphatic  System,"  vol,  L,  London,  1875.] 

IT  7.  The  formation  of  new  cells  is  the  first  step  toward  hyperplasia  as 
rcll  as  toward  regeneration.  They  yield  the  formative  tissue  out  of 
•hich  the  definitive  structures  are  developed.  As  the  processes  of  cell- 
livision  in  pathological  new-formations  are  closely  analogous  with  those 
of  normal  multiplication,  so  also  do  the  succeeding  formative  processes 
ran  parallel  with  those  of  normal  growth.  If  epithelium  or  fibrous  tissue 
i*  to  he  fashioned  out  of  the  indifferent  tissue  which  results  from  cell* 
division,  the  process  of  transformation  is  exactly  the  same  as  occurs  in 
the  normal  development  of  the  organism  from  embryonic  tissue. 

So  far  as  investigation  in  this  region  has  yet  extended,  we  find  the  law 
of  the  specific  nature  of  the  tissues  to  be  everywhere  obeyed.  The 
tell-progeny  of  the  embryonic  cells  which  went  to  form  any  given  layer 
°f  the  blastoderm"  can  go  to  build  up  such  tissues  only  as  are  normally  de- 
^ed  from  that  layer.  An  epithelial  cell  can  in  no  possible  circumstances 
form  bone  or  cartilage  ;  a  connective-tissue  corpuscle  cannot  bring  forth 
*ri  epithelial  cell  or  a  gland-cell.  This  law  has  frequently  been  called  in 
question  ;  the  specific  distinction  between  the  various   tissues   was   for- 
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inerly  not  recognized  or  not  accepted.  Thus  Virchow,  to  whom  we  owe 
the  fundamental  principles  of  cellular  pathology  as  regards  new-forma- 
Ij  held  that  connective  tissue  might  WtTVm  for  the  matrix  of  the  moat 
various  structures.  This  view  is  no  longer  tenable  ;  observed  facts  con- 
strain us  to  believe  that  a  tissue  cannot  give  rise  to  new  tissue  other  than 
Of  its  own  kind  or  kindred. 

Epithelial  tissues  are,  generally  speaking,  built  up  by  the  cementing 
together  of  formative  cells  in  a  way  which  is  characteristic  of  epithr 
everywhere;  the  cells  are  in  juxtaposition,  the  intercellular  cei 
substance  is  subordinate*     In  fibrous  tissue,  on  the  other  hand,  the  inter* 
cellular  material  derived  from  the  cells  is  the  chief  constituent,  and  gives 
to  the  tissue  its  characteristic  properties. 

78.  A  morbid  growth  is  the  product  of  various  factors.  If  a  cell  is  to 
grow  and  multiply  it  must  first  be  endowed  with  the  faculties  neces 
to  growth  and  reproduction.  In  other  words,  it  must  have  the  power  to 
take  up  from  the  blood  a  greater  quantity  of  nutriment,  to  assimilate 
this,  and  apply  it  to  the  formation  of  new  protoplasm.  This  property  of 
the  cell  Virchow  has  called  the  nutritive  and  formative  excitability  (/rW- 
fabUiMU)\  a  term  which  implies  that  it  is  some  stimulus  or  excita 
from  without  which  stirs  up  the  cell  to  increased  assimilation. 

We  must,  therefore,  begin  by  inquiring  of  what  kind  the  stimuli  must 
be  that  can  thus  excite  the  cell  to  intenscr  activity. 

When,  in  embryonic  development,  a  part  or  organ  grows  to  an  abnor- 
mal size  and  thus  becomes  10  to  Speak  gigantic,  we  may  refer  the  phenom- 
enon to  several  possible  originating  causes.  The  primary  rudiment  of 
the  part  may  have  been  unusually  large  ;  the  embryonic  celts  may  have 
been  endowed  with  an  abnormal  share  of  vital  energy  \  they  may  have 
had  specially  favorable  chances  of  nutrition  ;  the  resistances  to  prolifera- 
tion may  have  been  abnormally  slight.  It  is  not,  in  general,  an  easy  task 
to  decide  which  of  these  factors  has  in  a  given  ease  determined  the  result. 
It  isT  of  course,  always  possible  that  several  factors  have  been  working 
get  her. 

In  the  hypertrophies  of  later  life  (including  the   hyperplasia!  and  re- 
generations), which  are  demonstrably  conditioned   from  without,  and  so 
do  not  depend  on  pre-existing  or  embryonic  factors,  the  question  of  eti- 
ology is  so  far  simplified.     We  must  direct  our  attention  to   the   other 
possible  factors,  namely  increased  vit?il  energy,  increased  supply  of  nutri- 
ment, or  diminished  resistance  to  growth.      It  is,  however,  not  to  be  for- 
gotten—that the  cause  of  the  increased  activity  of  the  cell  may  be  of  tbo 
nature  of  a  stimulus  from  without,  which   acting  directly  upon   the  eeU 
excites  it  to  more  intense  productiveness.     We  may  assert  then  in 
eral  terms  that,  when  the  nutritive  and  formative  activities  of  a  cell  ar« 
morbidly  increased,  the  effect  is  due  to  augmentation  of  the  physiologic?** 
stimuli  or  diminution  of  the  physiological  resistances  to  growth,  or  to  tl,c 
direct  influence  of  external  stimuli. 

70.   Experience    has    shown   that  many  tissue-cells,   even   when 
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seem,  by   their  close  connection  with   their   neighbors,  to    be  as  it  w 

nto  the  tissue-  of  which   they  form  a  part,  still  retain  for  a 
tunc  or  of  growth  and  subdivision,  or,  in  other  words,  of  muh 

•  II.  This  is  especially  the  case  with  cells  whose  protoplasm  has  not 
undergone  any  serious  metamorphosis.  As  to  the  conditions  governing 
such  multiplication,  experience  alone  can  inform  us. 

Many  observers  (Strieker,  Boettcher,  Neumann,  etc.)  assert  that  ex- 
trinsic stimuli,  that  is  to  say  physically  or  chemically  active  substai. 
have  the  power  of  exciting-  the  cell  to  proliferate.  Thus  caustics  and  the 
actual  cautery  applied  to  tissues  are  said  to  induce  in  them  cell-mul- 
tiplicati.n  by  direct  action.  There  seems  to  be  no  certain  observation 
•h  either  establishes  or  confirms  the  assertion*  Researches  made  in 
this  direction  have  shown   that  the  action  of  such  external  agencies  is  in 

:   that  in  caustic  corrosion,  for  ex  am  pic,  not 
sue  which   is   directly  attacked   perish,  but  that  in   its 
neighborhood  undergoes  secondary  degeneration  as  well.     It  has  further- 
more been  uniformly  observed  that  formative  changes  do  not  begin  to  ap- 
pear  until  a  certain  time  after  the  injury  ;  it  is  therefore  very   unlikely 
t  they  are  directly  brought  about  by  it.     Lastly,  they  do  not  commence 
Injured  spot,  but  in  its  neighborhood, 

ions  it  appears  that  the  proposition,  often  enunci- 
ated as  if  it  were  self-evident — "The  stronger  the  external  stimulus,  the 
•Jie  proliferation" — cannot  be  accepted  as  true.     We  can  at  most 
light  stimuli,  sufficient  merely  to  excite  the.  cell  without 
injuring  it,  may  perhaps  call  into  play  its   power  of  multiplication  ;  but 
ing  has  been  experimentally  established  concerning  the  natuiv,  tli. 
mode  of  application,  of  such  stimuli. 

[The  researches  on  the  reaction  of  cells  to  external  stimuli  have  been 
made  chiefly  with   the  view  of  determining   the  source  of   the  migratory 
cells  in   inflammation  (Art.  &0).     Strieker  and  his  pupils  affirm  that  the 
ttuulus  of  inflammation  excites  the  affected  eells  to  rapid  multiplication. 
their  appendages  swell  up  (it  is  said)  under  tli 
and   subdivide  into  new  cells   and  non-nucleated    lumps  of  pro- 
rickets    "Vorlea.    fiber   allg.    PatboL,"    Vienna.  ]s;s  ;    and 
v    of    In  flam.:1'    "  Internat.    Encyclop.    of   Surgery,"    vol.    L, 
inheim  {"' Lehrb.  d.  allg.  Pathol"),  Key*  Retool*  Eberth,  and 
oihers  have  failed  to  make  out  any  such  consequence  oE  inflammatory  ir- 
ritation. 

I  Even  if  the  meaning  of  the  word  stimulus  be  extended  to  include  arty 
mechanical  or  chemical  agency  which  can  influence  the  cell,  w#  canm-i 
•dduce  any  undoubted  observation  serving  to  establish  Stricker*s  view.] 


,  If,  then,  it  be  true  that  external  injurious  agencies  are  not  com- 
P°tent  t«/  induce  multiplication  in  cells,  we  must  have  recourse  to  the 
formal  vital  stimuli  if  we  are  to  explain  the  process  of  pathological  cell* 
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growth.  For  the  due  growth  and  multiplication  of  a  cell  certain  exter- 
nal conditions  must  be  fulfilled.  Above  all  it  is  necessary  to  provide  fur 
a  certain  degree  of  warmth,  and  a  certain  modicum  of  proper  nutritive 
material.  In  addition  to  this  there  must  be  no  obstacle  in  the  way  of 
multiplication.  These  are  the  external  requirements.  The  internal  con- 
dition is  the  inherent  faculty  of  the  cell  to  assimilate  the  nutriment  of- 
fered to  it. 

In  a  tissue  not  undergoing  transformation,  the  factors  favoring  pro- 
liferation and  those  which  inhibit  it  must  be  in  a  state  of  balance.  If 
this  balance  be  disturbed  toward  the  side  of  the  proliferous  forces,  the 
cells  proceed  to  grow  and  to  multiply.  The  factors  in  question  resolve 
themselves  on  analysis  into  three. 

In  the  first  place,  it  is  conceivable  that  the  capacity  of  the  cell  to  as- 
similate nutriment  may  be  increased.  Such  increase  can  only  be  condi- 
tioned by  an  increase  in  the  normal  stimuli  required  for  the  preservation 
of  the  cell.  Such  stimuli  are  warmth,  for  many  cells  light,  for  the  mus- 
cles motor  impulses,  for  glands  special  excitations  from  the  nervous  sys- 
tem, etc.  Increased  stimulation  of  this  kind  may  as  a  fact  lead  not  i 
to  intensified  functional  metabolism  in  the  tissue  concerned,  but 
hypertrophy  of  its  elements.  Such  hypertrophies,  which  we  may  call 
functional  hypertrophies  or  hypertrophies  of  action,  are  specially  common 
and  remarkable  ha  muscles  and  glands  (heart-muscles,  bladder- muscles, 
kidneys,  etc.).  As  we  have  said,  they  are  referable  in  part  at  least  to  in- 
creased vital  activity  in  the  cells,  consequent  upon  increased  physiologi- 
cal stimulation. 

A  second  possible  factor  is  increase  in  the  supply  of  nutriment.  Tbw 
plays  a  chief  part  in  hyperplastic  processes,  at  any  rate. 

A  third  is  the  removal  of  the  normal  checks  to  growth.  Its  effect  is 
most  evident  in  the  processes  described  as  regenerative. 

If  we  attempt  in  particular  cases  to  make  out  to  which  of  these  fac- 
tors cell-multiplication  is  due,  we  are  led  to  see  that  it  is  rare  for  any  one 
factor  alone  to  be  the  efficient  cause.  The  remarkable  regulating  me- 
chanism of  the  vessels  is  so  adjusted,  that  when  the  function  of  a  tissue 
is  increased  its  blood-supply  is  increased  to  correspond.  In  like  manner, 
when  the  smallest  fragment  of  tissue  is  removed,  the  slight  loosening  of 
the  surrounding  texture  is  enough  to  augment  the  stream  of  transudation 
from  the  vessels.  In  consequence  of  these  adjustments,  increased  supply 
of  nutriment  plays  a  great  part  in  all  the  formative  disturbances  of  nu- 
trition. 


[Cohnheim,  in  his  H  Allgemeine  Pathologic,"  has  insisted  on  the  im- 
portance of  increased  supply  of  nutriment  even  more  strongly  than  we 
have  done.  According  to  his  view  it  is  the  sole  influential  factor,  com- 
pared with  which  the  intrinsic  activity  of  the  cell  is  quite  secondary. 
We  are  unwilling  to  condemn  the  cell  to  play  so  passive  a  part,  but 
rather  agree  with  Virchow,  who  (u  Cellular  Pathology  ")  lays  it  down  that 
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— "  the  cell  is  not  nourished,  but  nourishes  itself."  Functional  hyper- 
trophy is  therefore  not  to  be  looked  upon  as  the  mere  consequence  of  the 
increased   blood-supply  to  the  active  organ.      If  the  assimilative   activity 

tthe  celis  were  not  augmented,  the  mere  presence  of  a  greater  supply  of 
nt  would  be  valueless.     See  Samuel's  "  Allg,  Path.,**  1879  ;  Pag- 


a  "Surgical  Pathology,"  Lect.  3.] 


81.  We  shall  more  readily  comprehend  the  activity  of  the  tissue-cells, 
IT  behavior  under  various  conditions,  and  the  changes  they  pass 
through — now  at  rest,  and  now  manifesting  intense  formative  energy — 
if  we  consider  first  the  vital  manifestations  of  an  organism  that  is  unicel- 
lular. In  later  chapters  we  shall  have  frequently  to  speak  of  unicellular 
micro-organisms,  of  bacteria  and  yeast-plants,  and  their  mode  of  life. 
If  we  reflect  on  the  conditions  essential  for  the  multiplication  of  such  or- 
ganisms, we  note  that  the  nature  of  the  nutrient  fluid  is  (next  after  the  ad- 
justment of  the  temperature)  the  factor  of  highest  importance.  In  suit- 
ably composed  fluids  the  fungi  develop  much  more  luxuriantly  than  in 
those  that  are  ill-suited.  But  we  are  not  thereby  justified  in  assuming 
that  the  cell  plays  a  merely  passive  part,  that  all  it  lias  to  do  is  to  take 
op  the  nutriment  offered  to  it.  The  cell  is,  on  the  contrary,  active,  and  its 
.vity  has  a. special  influence  on  the  liquid  itself.  It  has  the  power  to  in- 
duce certain  chemical  changes  in  the  Kquid,tC  decompose  certain  substances 
contained  in  it,  and  to  change  their  condition  so  as  to  adapt  them  for  as- 
similation by  itself.  The  cell  does  not  merely  take  in  and  give  out  mate- 
acts  "  catalytically  "  on  its  environment.  This  is  proof  at  least 
that  the  cell  possesses  a  high  degree  of  spontaneity — that  it  has  the 
power  of  making  more  available  for  its  owu  sustenance  the  various  forms 
of  nutriment  that  come  in  its  way. 

It  is  also  of  great  interest  to  remark  that  the  cell  is  ultimately  limited 
in  its  formative  act i vity  by  its  own  products.      When  the  amount  of  nu- 

.ent  present  is  abundant,  the  activity  of  the  cell  comes  to  an  end,  not 
through  the  exhaustion  of  the  supply,  but  through  its  contamination  with 
certain  products  of  cell-metabolism.  Many  of  the  substances  engendered 
in  fermenting  liquids  by  the  action  of  fungi  tend  to  check  the  growth 
ind  multiplication  of  the  fungi  themselves  ;  when  present  in  quantity 
they  may  put  a  stop  to  multiplication  altogether.  The  alcoholic  fermen- 
tation, and  the  multiplication  of  the  yeast-plant  which  produces  it,  come 
to  an  end  when  a  certain  proportion  of  alcohol  has  been  generated  in  the 
fermenting  liquid.     In   septic  putrefaction  the  bacteria   generate  com- 

rids,  such  as  carbolic  acid,  which  are  destructive  to  themselves.  If 
we  may  apply  these  facts  of  fungus-physiology  to  the  cell-physiology  of 
higher  organisms,  we  find  that  they  illustrate  first  of  all  this  principle — 
that  the  quantity  and  quality  of  the  nutritive  material  at  the  disposal  of 
the  cell  have  a  profound  influence  upon  its  behavior.  And  secondly,  this 
ler — that  the  cell  has  nevertheless  an  intrinsic  power  of  utilizing  this 
Lterialj  and  of  appropriating  what  is   suitable  to  itself  out  of  various 
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combinations.  Lastly,  the  limits  imposed  on  the  multiplication  of  f 
by  the  products  of  their  own  activity  may  help  us  to  understand  how  the 
formative  activity  of  the  cells  of  complex  organisms  may  be  tempori 
checked.  We  cannot  indeed  regard  the  intercellular  substance  of  ihi 
connective  tissues  as  equivalent  in  significance  to  the  products  of 
chemical  changes  induced  by  the  bacteria.  Vet  the  comparison  may  at 
least  enable  us  to  conceive  how  cell-growth  may  tend  to  limit  and  to 
check  itself,  without  the  interposition  of  i  xt rin>io  resistances.  In  the 
connective  tissues  the  formation  of  the  intercellular  substance  is  the  lim- 
iting factor,  in  the  epithelia  it  is  the  cohesion  or  cementation  of  the  in- 
dividual colls  into  a  firm  and  single  whole  ;  just  as  in  yeast-fermentation 
it  is  the  formation  of  alcohol.  When  the  alcohol  is  withdrawn  in  the 
latter  case  the  multiplication  of  the  yeast-fungus  goes  on  again.  So, 
likewise,  if  the  intercellular  substance  be  dissolved  away  from  a  connect- 
ive tissue,  or  if  the  continuity  of  the  epithelial  mosaic  be  loosened  or  inter- 
rupted, the  faculty  of  multiplication  is  again  awakened  in  theconstir 
cells  ;  or  if  (as  in  the  epithelia)  it  has  never  been  dormant,  it  is  at  once 
jsilied. 


[In  the  human  organism  temperature  is  not  a  /actor  of  such  in 
tauce  as  it  is  irf  regard  to  unicellular  organisms.      In  the  former  the   U 
jMTMtnn'  is  approximately  uniform  ;  change  of  temperature  cannot  tn 
fore  play  any  great  part  in  promoting  cell-growth.      Even  changes  in  tho 
quality  of  tin*  cell-nutrirnent  can  have  bill  ■  small  part  of  the  significance 
here  that  it  has  in  tiie  case  of  fungi  living  in  a  nutrient  solution  ;  such 
grave  changes  as  may  be  artificially  produced  in  the  character  of  the  so- 
lution do  not  oeour  in  the  bodv.     Quantitative  variations  are  thus  of  the 
greater  importance.] 


happens  in  an  organ  which  is  tho  seat  of  hyperplastic 
proliferation  that  the  different  elements  do  not  take  an  equal  share  in 
the  process.  Thus  an  enlarged  gland  may  in  one  case  owe  its  increase  in 
MM  entirely  to  additions  of  gland-substance,  in  another  to  increase  in 
the  fibrous  constituents.  We  may  have  ■  glandular  hyperplasia,  or  a 
ftbffOttf  hyperplasia.  This  may  happen  in  any  organ  which  is  composed 
of  more  than  one   kind   of  The   inequality  in  the  relation  of  the 

two  tissues  may  be  so  extreme,  thftl  one  is  highly  hyperplastic  the 

oiler  may  not  merely  fail  to  increase,  but  may  even  undergo  atrophy.  In 
the  latter  case  it  is  generally  the  specific  elements  I  ganglion-cells,  nei 
gland-cells,  muscles,  etc.)  which  atrophy,  while  the  fibrous  elements  in* 
crease  and  multiply.  A  very  frequent  cause  of  such  unsynuuetrical 
hyperplasia  of  the  fibrous  tissue  is  inflammation  (which  see).  Inflamma- 
tion plays  a  chief  part  in  pathology  ;  only  too  frequently  its  disastrous 
result  is  fibrous  hyperplasia  of  the  affected  organs,  involving  atrophy 
of  their  essential  elern* 

What  is  true  of  hyperplasia  holds  also  for  regeneration.     When  part 
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of  a  tissue  has  been  destroyed,  the  regeneration  which  ensues  is  by  no 
means  always  complete  and  perfect.  In  the  human  organism  at  least, 
the  power  of  restoring  or  regi  ;  a  lost  part  is  very  limited.     Parts 

of  any  appreciable  size  when  once  lost  are  never  replaced.  This  is  tni«\ 
for  example,  of  a  limb,  a  finger,  a  piece  of  liver,  or  of  braiti-suhstanci'. 
All  h  lized   structures,  and   their  specific   elements,  show  but 

slight  traces  of  regenerative  power.  Thus  in  adults  it  is  highly  probable 
tat  ganglion-cells  are  neV6X  reproduced,  if  once  destroyed*  Glandular 
lithelium  is  only  restored  when  the  loss  is  very  trifling,  and  when  some 
ntial  cells  still  remain  intact  within  the  gland-unit  (acinus  or 
ibule).  "When  a  gland  is  wounded  and  its  texture  broken  into  ever  so 
iie  wound  in  healing  fills  up  not  with  gland-substance,  but  with 
>rous  tissue.  Pathological  vicarious  tissue  of  this  kind  is  described  as 
itricial  or  scar  tissue.  It  is  tl»e  result  of  an  inflammatory  process 
'Art.  108),  or  of  multiplication  among  the  connective-tissue  cells. 

and  muscles  the  case  is  much  the  same.  Deficiencies  of 
iy  size  are  filled  up  with  scar-tissue. 
The  connective  and  epithelial  tissues  arc  more  favorably  circum- 
iced.  The  latter  especially  have  the  power  of  reproducing  wide  areas 
lost  surface.  Among  the  fibrous  tissues,  the  periosteum  is  remarkable 
for  its  regenerative  power;  while  cartilage  is  replaced  very  imperfectly, 
if  at  all. 

83.  When,  by  a  process  of  proliferation,  a  new  tissue  is  produced 
whose  elements  are  normal  in  type,  though  the  type  is  not  that  of  the 
matrix-tissue,  we  ■peak  "C  the  formation  as  a  heteroplasia.  In  one 
sense  a  cicatrix  in  an  organ  like  the  liver  is  a  heteroplasia,  inasmuch  as 
fibrous  tissue  replaces  the  proper  liver-tissue.  And  even  when  the 
yrous  tissue  of  the  cicatrix  is  compared  with  that  of  the  liver,  we  must 
ill  regard  the  cicatrix  as  heteroplastic  ;  the  characters  of  the  two  tis- 
are  markedly  different.  This  is  true  of  fibrous  hyperplasias  in  gen* 
d,  and  in  particular  of  those  consequent  on  inflammation.  Owing  to 
ie  generic  resemblance  of  the  normal  and  pathological  tissues,  however, 
is  not  usual  to  reckon  these  among  the  heteroplasuis. 

;.ii  field  of  heteroplastic  formations  lies  among  the  tumors  or 

mor*  ilis.      A  tumor,  in  the  limited  sense  of  the  term,  is  a  forma- 

ion  of  d<  .     It  may  resemble  more  or  less  the  matrix-tissue  from 

lich  it  grows,  but  it  always  possesses  certain  characteristics  which  dis- 

tsh    it   from   the  surrounding   structures,  and  which  justify  us  in 

►eaking  of  it  as  heteroplastic. 


CHAPTER  XIX. 


HYPERPLASIA  AND  REGENERATION   IS   PARTICULAR  TISSUES. 


84.   The  morphological  changes  which  take  place  in  the  hyperplasia 
and  regeneration  of  the  epithelia  are  comparatively  simple. 

Epithelium  can   arise  only  from  epithelium  ;  the  several  varieties 
even  do  not  usually  pass  into  each  other.     Eberth's  researches  ("  Virch. 
Arc!)./'  vol.  lxvii.)  have  shown  that  the  nuclear  transformations  in  epi- 
thelial cells   during   their    reproduction    are    quite    analogous    to    those 
figured  in  Flemining*s  scheme.     The  disappearance  of  the  nucleoli  and 
nuclear  membrane,  the  formation  of  filaments,  of  two  semi-spindle  forma 
(or,  as   Eberth  calls  them,  "creel-forms"),   of  star-forms,   etc.,  are  all 
observed  in  the  epithelial  cell,  within  a  clear  areola  of  cell-protoplasm. 
The  star-forms  likewise,  as  they  move  asunder  poleward,  become  trans- 
formed into  nuclear  networks  in  the  midst  of  the  clear  intermediate  sub- 
stance of  the  daughter-nuclei.     Arnold  describes  ("  Virch.  Arch-,**  vol 
Ixxviii.)  nuclear  figures  observed  in   tumor-cells,  which  in  details  * 
rather  to  correspond  with  Strasburger's  version  of  the  phenomena.     The 
subdivision  of  the  cell-protoplasm  occurs  either  during  the  later  stages  of 
nucleus-division,  or  after  it  is  complete.    In  other  cases  processes  are  I 
thrown  out  by  the  subdividing  epithelial  cell,  and  into  these  daughter- 
nuclei  then  migrate.     The  budded  processes  become   independent  cells 
by  separation  from  the  mother-cell. 

Small  losses  of  lining  epithelium  are  in  general  replaced  quickly  by 
means  of  regenerative  multiplication.  Glandular  epithelium,  like  that  of 
the  kidney,  may  also  be  quickly  reproduced  when  lost,  provided  only  the 
structure  of  the  basis-tissue  (from  which  the  cells  derive  their  suste- 
nance) is  not  altered  or  destroyed.  Hyperplastic  multiplication  of  epi- 
thelial cells  is  very  common,  especially  in  tumors. 

Epithelial  cells  have  also  the  power  of  remaining  alive  for  a  time 
when  separated  from  their  proper  matrix.  They  may  in  this  way  be 
transferred  from  one  basis-tissue  to  another.  Thus  epithelial  cells  from 
the  skin  of  one  person  may  be  transplanted  to  the  surface  of  a  granulat- 
ing wound  in  another,  and  there  grow  and  multiply  (Reverdin's  skin- 
grafting).  This  is  a  simple  and  convincing  proof  of  the  independence  or 
autonomy  of  the  cell,  and  of  the  importance  of  its  inherent  powers  in 
reference  to  its  nutritive  and  formative  activity. 
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[The  regeneration  of  epithelium  has  of  late  years  been  made  the  sub- 
ject of  numerous  researches.  Most  observers  agree  that  epithelium  can 
arise  only  from  epithelium  j  only  a  small  number,  like  Burkhard  (u  Virch. 
Arch.,"  vol.  xvii.),  Cornil  and  Ranvier  ("  Man.  Path.  Hist.,"  vol.  i.),  and 
Rindtleish  ("  Gewebelehre,"  fourth  edition,  p.  128  j  "  Pathological  His- 
tology," vol.  L,  p.  106)  assert  that  epithelium  may  be  formed  from  con- 
nective-tissue cells.  No  convincing  proof  of  the  assertion  is  alleged  ; 
while  the  fact  that  cutaneous  wounds  begin  to  skin  over  only  at  spots 
where  epidermal  cells  still  remain  tells  strongly  against  it. 

Arnold  ("Virch.  Arch.,"  vol.  xlvL)  believes  that  in  epithelial  regen- 
eration a  plasma  is  effused  into  which  nuclei  subsequently  migrate. 
Klebs  l"  Arch,  f,  exper.  Path,,"  iii.)t  von  Wyss  ("  Virch,  Arch.,"  vol.  Ixix.), 
Cohnheim  (M  Virch.  Arch.,"  vol.  lxi.),  and  Eberth  (lor.  cit.)  have  failed  to 
confirm  this,  but  found  on  the  other  hand  that  regeneration  was  effected 
-ibdivision  of  the  old  epithelial  cells.  Klebs  observed  in  the  young 
cells  phenomena  suggesting  contractility  and  the  power  of  locomotion  ; 
Waldeyer  has  made  a  like  observation  in  the  case  of  epithelial  tumor- 
cells.  The  hrst  communication  on  epithelial  transplantation  and  skin- 
grafting  was  made  by  Reverdin  (Soc.  tie  ohimrgie,  December  13,  1869  ; 
/,  1870  ;  "Arch.  gen.  de  nieU,"  1872.  His  method 
has  since  been  extensively  employed  with  a  view  to  the  speedier  skinning 
over  of  wounded  surfaces  ("  Int.  Ency.  of  Surgery,"  vol.  i.).  Schweninger 
has  shown  ("Ueber  Transplant,  von  Haaren,"  Munich,  1875)  that  the 
mere  laying  on  of  hairs,  which  have  been  plucked  out  with  the  outer  root- 
sheath  adhering,  suffices  to  set  up  epithelial  proliferation  on  granulating 
surfaces. 

Griffine  ("  Virch,  Jahresber.,"  1876)  has  shown  that,  when  ciliated 
rliudrical  epithelium  is  lost,  it  is  first  replaced  by  ciliated  squamous  epi- 
lelium  ;  this  is  then  gradually  transformed  into  the  cylindrical  variety.] 

New  fibrous  tissue  is  invariably  developed  from  cells,  and  the 

is  the  same  as  that  by  which   normal  fibrous  tissue  is  formed. 

The  formative  cells  have  been  named  fibroblasts.     They  are  derived  by 

proliferation  either  from  the  stationary  cells  of  the  connective  tissue,  or 

from  migratory  leucocytes,  i.e.,  white   blood-cells   which    have  escaped 

nn  the  vessels.     The  development  of  the  latter  will  be  treated  when  we 

scuss  inflammatory  new-formations. 

Fibroblasts  are  cells  with  large  vesicular  nuclei  and  nucleoli,  and  are 

I  capable  of  active  subdivision  and  multiplication.  By  proper  handling-  it 
is  possible  to  make  out  the  nuclear  figures,  but  the  subject  has  not  been 
sufficiently  investigated  to  afford  means  for  a  detailed  description  of  the 
process  of  subdivision.  The  cell-protoplasm  is  pale  and  highly  granular  ; 
the  size  of  the  cell  varies,  on  the  average  it  is  about  that  of  an  ordinary 
squamous  epithelial  cell.  They  are  often  described  as  epithelioid  cells. 
I  infrequently  multinuclear  cells  are  met  with,  the  so-called  giant-cells. 
The  form  of  the  tibroblasts  is  extremely  variable.     In  the  earlier  stages 
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tbey  are  rounded,  later  on  they  become  club-shaped,  spindle-shaped,  star- 
shaped  ;  in  short  they  assume  every  possible  shape  and  form. 

When  they  have  accumulated  in  any  spot  and  begin  to  address  them- 
selves to  the  formation  of  tissue,  they  become  connected  with  each  other 
by  means  of  their  processes  and  projections  ;  or  they  arrange  themselves 
in  a  compact  mass  of  densely  packed  multiform  celts. 

The  intercellular  substance  which  gives  the  fibrous  tissues  their  char- 
acteristic texture  is  derived  from  the  cell-protoplasm.  The  ends  ami 
era!  borders  of  the  cells  become  tibrillated  ;  or  the  boundaries  between 
the  cells  disappearing,  a  homogeneous  mass  of  protoplasm  is  formed,  and 
in  this  fibrils  are  afterward  developed.  A  great  many  of  the  fornix 
cells  are  used  up  in  this  way  ;  some,  however,  retain  their  nucleus  and  a 
part  of  their  protoplasm,  and  form  L.  ^xed  connective-tissue  corpuscles 
of  the  new  tissue.      (Cf.  Art.  108.) 

According  to  the  greater  or  less  compactness  with  which  the  forma- 
tive cells  are  deposited  and  grouped,  the  new  tissue  is  firm  and  dens- 
loose  and  reticular.  Fibrous  tissue,  rather  than  areolar,  is  that  a 
commonly  developed,  especially  as  a  consequence  of  inflammation.  It 
may  become  hyperplastic,  eithor  by  itself,  or  accompanied  by  hyperplasia 
of  contiguous  tissues  such  as  the  epithelia.  In  respect  of  the  diffusion 
or  extension  of  the  hyperplastic  process,  it  is  of  some  importance  to  dis- 
tinguish between  diffuse  or  indefinite  hyperplasia,  and  that  which  is 
limited  to  definite  areas  ;  the  latter  leads  to  tissue-formations  which  re- 
semble tumors.      (See  under  Tumors,  Sect.  VII.) 

Adipose  tissue  is  formed  from  normal  or  pathologically  developed 
connective  tissue,  or  from  mucous  tissue,  by  the  deposition  of  fat  in  the 
interior  of  the  cells. 

Mucous   tissue,   characterized    by  the    mucous  consistence  of    its 
ground-substance,  is  generally  derived  from  an  existing  tissue  by  meta- 
t  (Art.  90)  ;  it  may  also  be  formed  from  new  proliferating  cells. 

Neuroglia  is  developed  by  the  multiplication  of  the  neuroglia-cells, 

[The  structure  and  development  of  the  connective  tissues,  both  nor- 
mal and  pathological,  have  been  the  subject  of  many  researches.  The 
origin  of  the  ground-substance  has  given  rise  to  controversy.  Some  con- 
sider it  to  arise  outside  the  cells,  others  from  within  them.  A  third 
theory  again,  while  admitting  its  external  origin,  supposes  that  the  fibrils 
are  produced  in  it  by  the  formative  power  of  the  cell  as  if  they  were  a 
kind  of  plastic  secretion.  The  view  of  the  text  only  applies  to  the  for- 
mation of  fibrous  tissue  from  new-formed  embryonic  or  indifferent  tissue. 
!l  don  not  apply,  for  example,  to  the  formation  of  fibrous  tissue  by 
metamorphosis  of  the  basis-substance  of  a  different  tissue,  such  as  bone 
(see  under  Metaplasia.  Arts,  90-92).  For  further  details  the  reader  is  re- 
ferred to  the  following  :  Virchow  ("  Virch.  Arch,,"  vol.  xiii.),  Neumann 
("Arch,  fur  Ileilk.,"  1869),  Aufrecht  ("Wiener  med.  Wochenschr.," 
1868),   Rindtieisch   ("Pathological  Histology,"  vol.   i.,  p.  92),   Ziegler 
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ntereuch.    liber  path.  Bmdegewebs-und  Gefassneubildung  "),    Perls 
I "  liandbuch  d .  allg .  Path ^  i .),  Tillmanns  ("  Virch .  Arch  ,,w  vol .  Ixx viii .).] 

The  formation  of  new  blood-vessels  plays  a  chief  part  in  h\ -j n -t  • 

•iasias  of  every  kirul.      Wherever  fibrous  tissue,  bone-tissue,  gland-tissue, 

any  other  is  produced  in  quantity,  new  blood-vessels  must  of  necessity  be 

rveloped.     In  no  other  way  is  it  possible  to  keep  the  new-formed  tissue 

supplied  with  nutriment.      For  this  reason  new  blood-vessels 


¥v».  10. — DtWdoiFiment  of  Blood  To«nels  liy  Sprout*  nnd  Off  ehooU.  { From  |>rep«mtion«  of  Inflammatory 
gv«n'.jlA!irrf»  ti«-uf.  i  ci,  6,  c,  d,  vnri-nu  form  fl  of  vit-trulnr  orT-Hh'M*  ;  «<nnr  anHtl  (ft,  c).  Dtl>0M  in  {trutH**  of 
cues*  i  .!■•(«.  <0,  others  branched  (ft.  c);  some  with  nuclei  iA  «_),  oihcra  without  (a, 

rfl      Formative  oelia  from  without  have  attached  theuiaelvi-s  to  the  offshoot  4, 

begin  to  be  formed  at  a  very  early  stage  in  all  new  growths,  and  they 
must  be  regarded  as  the  chief  factors  in  the  formative  process. 

New  blood-vessels  are  developed  out  of  off-shoots  which  start  fnun 
the  walls  of  existing  blood-vessels. 

The  first  change  observed  is  the  formation  of  a  conical  sprout  or  pro- 
jection on  the  outer  surface  of  some  capillary  vessel,     From  the  top  of 
runs  off  a  fine  filament  of  protoplasm,  which  gradually  lengthens. 
The  granular  mass  forming  the  projection  increases  in  size,  growing  out 
BO  an  irregular  process  or  off-shoot.     This  is  at  first  solid;  but  nuclei 
_  in    t«»  appear  among  its  granules,     The  off-shoot   may  become 
hed  to  another  vessel;  it  may  unite  with  a  second  off-shoot  ;  or  it 
may  return  back  into  the  vessel  from  which  it  starts,  forming  an  arch  of 
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protoplasm  (Fig.  20,  c).  From  the  solid  off-shoot  other  secondary  off* 
shoots  may  start  (Fig.  20,  bt  c).  Sometimes  their  extremities  become 
club-shaped  (c).  The  originally  solid  off-shoot  becomes  by  and  by  ■ 
vated,  by  liquefaction  of  its  central  parts.  The  excavation  quickly  be- 
comes continuous  with  the  lumen  of  the  vessel  («),  or  the  wall  of  the  lat- 
ter bulges  into  the  excavation.  In  either  case  the  blood  from  the  parent 
vessel  penetrates  the  new  one,  and  distends  it.  The  excavation  proceeds 
and  extends  onward  to  the  point  of  junction  of  the  new  vessel  with  an- 
other, so  that  at  length  a  new  pervious  capillary  loop  is  formed* 

The  off-shoot,  as  it  starts  from  the  wall  of  the  parent  vessel,  is  in  effect 
a  sprouted  bud  from  an  endothelial  cell  ;  when  it  subsequently  receives  a 
nucleus  it  becomes  an  independent  cell.  The  new  blood-vessels  are  there- 
fore intracellular  channels,  produced  by  the  excavation  of  elongated  or 
filamentous  cells. 

For  a  short  time  after  the  opening  up  of  the  new  capillary  channel 
the  vessel-wall  remains  homogeneous  in  structure.  Soon  the  protoplasm 
begins  to  gather  round  the  nuclei  of  the  wall,  which  in  the  meantime 
have  been  multiplying  by  subdivision.  Cells  become  in  this  way  distin- 
guishable, and  presently  the  capillary-wall  appears  in  its  perfected  form  as 
a  mosaic  of  flat  endothelial  cells.  (As  Arnold  and  others  showed,  the 
boundaries  betweeu  the  cells  may  be  rendered  apparent  by  injecting  the 
vessels  with  solution  of  nitrate  of  silver.)  By  this  time  the  wall  has  gen- 
erally reached  a  considerable  thickness.  This  is  in  part  owing  to  the 
fact  that  ordinary  formative  cells  attach  themselves  in  numbers  to  the 
vessel-wall;  they  then  dispose  themselves  along  its  length,  and  thus  tend 
to  give  it  needed  strength  (Fig.  20,  d). 

So  far  as  we  have  been  able  to  make  out,  the  process  of  forming  MH 
blood-vessels  nearly  always  passes  through  the  stages  described.  It  is 
only  at  times  that  another  stage  is  interpolated  in  which  spindle-shaped, 
club-shaped,  or  branching  formative  cells  become  connected  with  the  off- 
shoots from  the  capillary  walls,  and  develop  into  new  vessels  by  central 
excavation  in  the  same  way  as  the  off-shoots  themselves  develop, 

[The  subject  of  the  formation  of  new  vessels  has  a  special  interest  in 
reference  to  the  theory  of  cell-multiplication.  We  have  in  this  case  to 
do  not  with  symmetrical  subdivision,  but  with  gemmation;  and  moreover 
the  initial  movement  is  set  up,  not  as  usual  in  the  nucleus,  but  in  the  cell- 
protoplasm.  The  protoplasm  of  the  endothelial  wall-cells  throws  out  a 
non-nucleated  process  j  the  subdivision  and  migration  of  the  nucleus  is 
subsequent  to  the  movement  in  the  protoplasm. 

The  author  has  verified  the  above  account  in  the  course  of  his  re- 
searches on  granulation-tissue  and  on  tumors  (Ziegler,  "  Ueber  path.  Bin- 
degewebs-  und  Gefassueubildung,"  Wurzburg,  1876),  Strieker  ("Wie- 
ner Sitzunfirsberichte,"  1SG5-1866),  Golubew  ("Arch.  f.  rnikro.  Anat.," 

9  I,  and  Arnold  ("  Yirch.  Arch.,1*  vols,  liii.,  liv.),  have  described  the 
above  mode  of  development  of  new  vessels  as  observed  in  tadpoles1  tails, 
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Travers  in  the  foot- web  of  the  frog  (*'  On  Inflammation,"  etc.).  It  is  the 
only  mode  which  certainly  occurs  in  pathological  formations.  For  this 
reason  we  have  not  given  the  customary  enumeration  of  the  primary, 
secondary,  and  tertiary  modes  formulated  by  Billroth  (*'  Untersuch.  ii.  d. 
Entwig.  d,  Blutgef,,"  "Berlin,  1856)  and  Rindfleisch  ("  Pathological  His- 
tology," vol.  L,  p.  80).  In  the  primary  mode  the  embryonic  cells  become 
directly  transformed  into  red  blood-celts  on  one  hand,  and  into  the  parie- 
tal cells  of  a  vessel  on  the  other,  The  embryonic  cells  in  fact  arrange 
themselves  into  cords  ;  the  axial  ones  become  blood-cells,  the  peripheral 
ones  cohere  as  elements  of  the  containing  vessel-wall.  This  process 
takes  place  in  the  mesoblast  of  the  embryo,  but  not  in  pathological  for- 
mations (Klein,  "  Wiener  SiUungsberichte,"  1871  ;  Quart.  Jour,  of  Jfi<\ 
,   Balfour,  u  Oonip.  Embryology,"  vol.  ii.). 

In  the  secondary  mode  (Billroth,  O.  Weber,  Rindfleisch)  spindle-shaped 
cella  cohere  to  form  cylinders  in  such  wise  as  to  enclose  a  continuous 
canal.  This  notion  seems  to  rest  on  a  mistake,  occasioned  by  the  fact 
that  in  granulation-tissue,  for  example,  the  vascular  off-shoots  are  very 
quickly  surrounded  and  wrapped  about  with  spindle-shaped  formative 
cells  ;  and  this  gives  the  offshoots  the  appearance  of  strings  of  cells. 

The  so  -called  tertiary  mode  is  that  given  in  the  text.  Compare  the 
description  by  Paget  ("  Surgical  Path.,"  Lect.  10).] 


B7,  Proliferation  in  Cartilage  may  be  either  a  regenerative  or  a 
aplastic  process.  The  reproduction  of  cartilage-cells  at  the  margin 
of  a  breach  is  effected  by  the  cells  first  enlarging,  and  then  undergoing 
subdivision  of  nucleus  and  protoplasm.  Nuclear  figures  are  observed. 
In  this  process  many  of  the  cells  attain  to  great  dimensions  and  may 
contain    as    many  as   twelve    nuclei  apiece    (Ewetzky),     The    cells    are 

nded  or  branched,  stellate  or  spinous.  The  capsular  membranes 
disappear  as  the  cells  enlarge  and  multiply.  Later  on  the  cells  or  cell- 
groups  become  surrounded  by  the  characteristic  hyaline  matrix-substance. 

In  hyperplastic  proliferation  the  process  is  similar.  The  cells  multiply 
and  stretch  the  capsules,  or  cause  them  to  give  way  and  disappear  ;  in 
like  manner  the  intercellular  matrix  is  distended  or  destroyed.  Subse- 
quently the  new-formed  cells  generate  for  themselves  fresh  capsules  and 
matrix-substance. 

When  a  breach  in  cartilage  is  not  repaired  by  multiplication  of  the 
cartilage-cells,  6brous  tissue,  developed  from  fibroblasts,  usually  fills  up 
the  gap.     In  other  cases  bony  tissue  is  developed  as  well. 

Cartilage  may  arise  not  only  from  cartilage,  but  from  other  allied 
tissues,  such  as  growing  periosteum  in  particular,  perichondrium,  marrow, 
bone,  fibrous  tissue,  and  epithelium.  The  metamorphosis  is  sometimes 
effected  directly,  as  from  perichondrium  or  marrow,  sometimes  through 
the  intermediate  stage  of  granulation.  In  the  latter  case  an  indifferent 
tissue  is  first  firmed,  which  is  rich  in  single  cells  ;  these  then  become 
transformed  into  hyaline  matrix-substance  and  cartilage-cells.     Cartila- 
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gmOVH  new  growths  are   most  commonly  found    in   connection  with   the 
skeletal  structures  ;   in  other  regions  they  are  rare. 

[Memoirs  on  the  formation  and  proliferation  of  cartilage  have  been 
published  by  Virehow  ("  Onkologie,"  i.),  Goodsir  ("  Anat,  and  Path.  O 
1S4"i),  Redfern  (M<*nth.  Jdum*  <»/  M<L  fefewdff,  1851),  Ewetzky  ("  Em- 
ziindufigs-vorsuohe  am  Knorpel,"  Eberth's  "  Altoitet),"  iiL),  Wartmann 
("Recberches  sur  Penchondrome,'1  Geneva,  1880),  Kassowitz  ("Die 
normale  Ossification,"  Vienna,  1681).  Further  details  will  be  given  in 
the  section  on  the  Special  Pathological  Anatomy  of  the  Bones.] 

88.  The  bones  have  a  very  marked  power  of  regeneration  and  of 
hyperplastic  proliferation.  The  seat  of  this  power  is  not  so  much  in  the 
osseous  tissue  itself  as  in  those  tissues  which  normally  possess  the  power 
of  bone-production  ;  these  are  the  periosteum  in  particular,  and  iu  a  less 
degree  the  marrow.  In  very  many  cases  the  periosteum  alone  performs 
the  office  of  replacing  a  loss  of  bony  substance.  Many  osseous  hyper- 
plasias are  essentially  the  work  of  the  periosteum.  Cartilage  has  also 
some  power  of  reproducing  hone. 

Fibrous  tissues  unconnected  with  the  skeleton  very  rarely  give  rise  to 
bony  tissue.  Such  abnormal  bone-formation  is,  however,  not  unknown  in 
oert&irj  cartilaginous  n\u\  fibrous  structures,  such  as  the  dura  mater,  the 
laryngeal  cartilages,  the  intermuscular  septa,  and  inflammatory  fibrous 
tissu- 

The  formation  of  new  hone  may  occur  in  various  ways,  but  it  follows 
in  general  the  lines  of  the  normal  process  of  ossification.  The  simplest 
mode  is  perhaps  that  in  which  the  periosteum  (or  medullary  I  .ives 

rise  to  osteoblasts  (>>.,  large  inultinuclear  formative  cells  resemi 
fibroblasts).     These  come  into  contact  and  cohere,  and   then   irobil 
calcareous  salts  are   transformed  partly  into  homogeneous   matt: 
partly  into  bone-corpuscles.     In  other  cases  the  formation  of  bone  is 
ceded  or  accompanied  by  the  formation  of  granulation-tissue.     Owing 
this  the  exact   mode  in  winch  the   bone-substance   is  generated  may  be 
somewhat    masked  ;   but   close    investigation   shows  that    here  also   os- 
teoblasts are  produced  in  the  iirst  instance,  and  that  these  are  afterward 
transformed  into  bone.     The  proliferating  periosteum  very  often  produces 
cartilage  to  begin  with.      Part   of   this   cartilage  may  then   pass   din 
into  bone  by  a  peculiar  transformation.     Or  the  cartilage  may  be  replaced 
by  a  medullary  tissue  abounding  in  cells  ;  and  from  this,  by  the  agency 
of  osteoblasts,  the  bone-substance  may  ultimately  be  produced. 

Normal  cartilage  behaves  in  the  same  way  as  that  produced  by  pro- 
liferation of  the  periosteum.  Like  the  latter  it  may  be  transformed  into 
medullary  tissue  and  bonc-trabecuhe.     We  have  thus,  in  addition  to  the 

(blastic  mode  of   bone-formation,  a  second  or  metaplastic  mod* 
which  an  already  existing  tissue  is  transformed  into  bone.     As  we   have 
said,  this  occurs  most  frequently  in   cartilage  ;   but   other  fibrous  and 
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sarcomatous  tissues,  by  taking  up  calcareous  salts,  may  in  like  manner 
be  changed  into  bone.  Their  basis-substance  is  transformed  into  bony 
matrix-tissue,  and  their  cells  into  bone-corpuscles  (Arts,  90-UiJ). 

[Further  discussion  of  the  subject  of  pathological  bone-formation  will 
be  found  in  the  Special  Pathological  Anatomy.      The  recent  memoirs  of 

following  authors  will  serve  to  illustrate  the  main  questions  :   KolJiker 

►ie     normale     Resorption     ties     Knochengewebes,,5     Leipzig,     1873), 

Steudener  ("  Beitriige  zur  Lehre  von  der  Knochenentwickelung,"  Hall*.*, 

-trelzof!   ("Die  ilistogenese  dcr  Knoehen,"  Zurich,  1873),  Maas 

eber  Wachsthum  ttnd  Regeneration  der  RGhrciikuucheu  :  "  "  Langen- 
beck's  Alt*.,*  xx.),  Xieglcr  ("Virch.  Arch./1  vol  Ixxiii.),  WolS 
l"  Unters.  iib,  d.  Entwiok.  d.  Enoch,,"  Leipzig,  1875),  Busch  ("Beat 
Zcitschr.  f.  OfciT.,"  vol.  viii.),  Kassowitz  ("Die  Ossification,"  Vienna,  1881), 
Mscewen  ("  Proc.  Roy.  Soc,"  vol.  xxxii.).] 

89.  In  muscular  fibre,  striated  and  non-striated,  regeneration  and 
hyp<  primarily  from  the  existing  muscle-cells.     Non-striated 

tnus'  res  may  possibly  be  developed  from    connective-tissue  cells 

alto.  New  muscular  cells  are  produced  by  ordinary  nucleus- and  cell- 
division.  In  striated  muscle,  the  so-called  muscle-corpuscles  grow  into 
large  cells,  losing,  meanwhile,  their  contractile  substance,  and  multiply- 
r  nuclei.  They  become  elongated  and  spindle-shaped,  and  then 
become  converted  into  striated  fibres.  It  is  highly  probable  that  no 
other  cells  have  the  power  of  generating  striated  muscle- cells,  but  on  this 
poiitt  iTer.     Wounds  in  muscle  are  filled  up  by  cicatricial  tis- 

-vhen  the  superficial  muscle-corpuscles  have  been  destroyed. 
Nerves  and  nerve-cells  have  but  slight  power  of  reproduction.     It 
is  xeTy  questionable  whether  ganglion-celis  can  be   regenerated  at  all  in 
adult  individuals.     We  have  no  knowledge  of  ganglionic  hyperplasia* 

In  the  case   of  nerves   themselves,  both   regeneration   and   abnormal 
multiplication  occur,  though  only  to  a  slight  extent.      In  nerve-regenera- 
tion the  axis-cylinder  and  sheath  of  Schwann  are  the  first  to  be  formed, 
and  then    the    medullary  sheath.      New  nerves    are    developed   only  from 
-  ing  n*  rves  ;  at  any  rate  very  serious  doubts  attach  to  the  statements 
ti   have  been  made  in   the  opposite  sense.     Opinions  differ  as  to  the 
by  the  cells  of  the  neurilemma  and   by  the  existing  axis- 
ier, 

[The  statement   that  non-striated  muscular  fibres   may  be  developed 

from  connective-tissue  cells  h:is  been   made  by  more    than    one  observer 

id,   "  Virch.   Arch,,'*  vol,  xxxix.;  E.  Neumann,  "  Arch.   d.  Ileil- 

kunde,"  x.).     It  appears  certain   that  cells  having  at  least  the   structure 

and  appearance  of  non-striated   muscle-cells  are  so  developed  ;  but  no 

roof  lias  been  given  that  they  have  corresponding  physiological  proper- 
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With  regard  to  striated  muscle  and  its  regeneration,  Kraske,  the 
latest  writer  on  the  subject,  asserts  positively  that  new  muscle  is  pro- 
duced only  from  existing  muscle-elements,  Zieglers  observatit>t 
accordance  with  this*  An  embryological  argument  may  be  brought 
against  the  possibility  of  deriving  voluntary  muscle  from  connective-tis- 
sue. According  to  the  Hertwigs  ("  Die  Coelomtheorie."  Jena,  1881)  the 
striated  muscle-fibres  of  vertebrates  arc  of  epithelial  origin  ;  they  arise 
from  the  epithelia  of  the  body-cavities.  They  are  thus  in  their  ge 
and  descent  distinct  from  the  connective  tissues.  (Cf.  Balfour,  "  Comp, 
Embryology,"  vol.  ii.,  ch.  22-,)  On  the  striated  muscle-cells  of  tumors  see 
Art.  153.  On  the  repair  of  nerves  see  Paget,  "Surg.  Path.'*  LecU  11 J 
and  Ranvier,  u  Hist.  d.  Syst.  nerv.t"  1828. 


In  the  foregoing  chapter  we  bave  more  than  onco  pointed  out  that, 
3f  the  several  tissues  belonging  to  the  connective  group,  one  may  pass 
into  another  by  simple  modifications,  partly  affecting  the  cellular  ele- 
ments, partly  the  ground-substance.  Such  modifications  are  of  the  nature 
of  metaplasias.  They  are  confined  to  the  connective  tissues — fibrous 
tissue,  cartilage,  bone,  mucous  tissue,  and  adipose  tissue,  are  so  to  speak 
potentially  convertible.     No  such  relation  holds  between  fibrous  tissue 

(I  epithelium  or  muscle. 
The  processes  involved  in  metaplasia  have  their  physiological  and 
>ryological  prototypes.  Hyaline  cartilage,  for  example,  is  specially 
ne  to  transformation  ;  its  matrix-substance  often  undergoes  a  mucoid 
softening  on  the  one  hand,  or  a  change  to  fibrous  tissue  on  the  other. 
Hyaline  cartilage  is,  in  fact,  at  best  a  transitory  structure  in  man  ;  it  dis- 
appears in  ossification,  partly  by  retrogressive  changes,  partly  by  trans- 
formation into  other  tissues  such  as  medullary  tissue  and  true  bone. 
Simple  areolar  and  adipose  tissue  are  likewise  prone  to  change  ;  the  pan- 
>*ii8  or  subcutaneous  fat  of  the  adult  is  in  the  foetus  a  mu- 
I  tissue. 

Pathological  metaplasias  are,  however,  still  more  common  than  such 
physiological  metamorphoses. 


[The  term  metaplasia  is  due  to  Virchow,  who  has  also  fully  investi- 
gated the  significance  of  the  processes  included  under  it  ("  Virch.  Arch.," 
*>k  viii.,  Ixxix.,  "Gesammelte  Abhandluiigoii,"  1856,  pp.  500,  509; 
alar  Pathology,"  and  fourth  German  edition,  p.  70),  The  subject 
^eaisto  have  awakened  but  little  attention  ;  it  well  deserves  it,  however, 
for  metaplasia  plays  no  small  part  in  pathological  change] 

,   91,  One  of  the  commonest  metaplasias  of  a  connective  tissue  is  that  by 
"hich  cartilage  is  transformed  into  mucoid  tissue  or  into  areolar  tissue. 


■ 
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The  first  step  in  the  process  is  the  liquefaction   or  dissolution 
matrix  into  a  mucous  or  limpid  mass  (Fig.  21).     The  capsules  sis 
solve  away  and  the  cartilage-cells  are  set  free  (o).     These  change 
form  (£),  becoming  spindle-shaped  or  branching;  and  they  then  cohei 
a  cellular  reticulum  such  as  is  met  with  in  mucous  tissue.     The 
substance  does  not  always  become  true  mucus  ;  it  may  pass  into  a  lit 
of  different  composition.     Such  changes  are  met  with   in   t 
of  diseased  joints.     The  areolar  tissue  may  subsequent] 
with  marrow-cells  or  with  simple  fat  ;  in  the  last  case  the  tifltttti  is  ti 
formed  into  mere  adipose  tissue  (t.g.j  in  rheumatic  polyarthritis  . 

Curtilage  also  changes  very  readily  into  osseous  tissue.     Part  of 
becomes  transformed   into   bony  trabecule,  part  into   medullary 
The  latter  is  effected  through  the  intermediate  stage  of  areolar  tit 


■> 


Tia.  21.— Metnplwrta  of  CftrtllnR-c  tnto  Areolar  Tireae.      *  400.     f FVom  a  awe  of  funeoac  artkrftb: 
hftmi»i< 'xyUn  -tnitiittc.)    a.  hyullnt*  rartllnffe  ;  b.  tlwur  mtulv  up  of  tow  inil*ge-atli*  + 

free  by  dinolatiun  of  the  mctrix.  booming  converted  into  connective-tissue  corpuacle*.     * 

the  former  by  the  deposition  of  calcareous  salts  in  the  matrix,  itself  sim- 
ultaneously  undergoing  change   into  gelatin  ;    while   the   cartilagW* 
pass   iuto  osteoblasts   and   bone-corpuscles.      It   often   happens  that  tiie 
cartilage-cells  proliferate  abundantly  during  this  process  ;  it  is  not  then 
strictly  speaking  a  pure  metaplasia, 

Fibrous  tissue,  like  cartilage,  may  also  be  transformed  iuto  mucoid 
tissue  and  bone.     The  changes  in  this  case  are  similar  to  those  describe 
in  the  other.     The   fibres  and  fibrillar  disappear  as  the  tissue  becomes 
mucoid  tissue  ;   when  it   becomes  bone,  calcareous  salts  are   dopOl 
the  ground-substance.      Here  too  cell-multiplication  is  not  uncommon 

Conversely,  osseous  tissue  may  pass  into  fibrous  tissue  or  eartila 
especially    the    former,   as   happens   very  frequently  in  senile  bone-affi 
tions.     The  ground-substance  of  the  bone  becomes  decalcified  and  fibrij 
lated,  while  the  bone-corpuscles  become  connective-tissue  cells. 


;! 

i 

nes 
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The  fibrous  structures  found  in  tumors  are,  like  the  normal  ones,  liable 
to  metamorphosis  into  others  of  the  same  class.     The  metaplastic  pro- 

les  resemble  those  in  normal  tissues.  The  highly  cellular  sarcomatous 
tissue  is  very  prone  to  transformations  ;  and  these  are  generally  such  as 
to  show  that  it  is  allied  to  the  connective- tissue  group. 

Metaplasia  is  to  be  distinguished  from  the  simple  degenerations 
as  well  as  from  the  proliferative  processes.  In  degeneration  no  new  tis- 
sue is  formed,  and  what  exists  perishes.  In  proliferation  new  tissue  is 
formed  from  a  cellular  matrix  or  blastema,  which  is  the  result  of  cell- 
multiplication.  Metaplasia  stands  in  a  measure  between  these.  New 
tissue  is  formed  ;  but  there  is  no  cell -multiplication,  or  if  there  is  it  is 
quite  subordinate. 

From  many  points  of  view  metaplasia  seems  related  to  the  retrogres- 
sive processes.  The  transformation  of  a  tissue  into  mucoid  tissue  is  near 
akin  to  mucoid  degeneration.  The  new  or  transformed  tissue  is  more- 
over not  infrequently  an  unstable  and  perishable  one.  On  the  other 
hand,  proliferation  is  no  uncommon  accompaniment  of  metaplasia,  which 
is  thus  brought  into  relation  with  the  progressive  or  formative  disturb- 
ances of  nutrition.  The  factor  of  greatest  importance,  as  regards  the 
further  development  of  the  transformed  tissue,  is  the  behavior  of  the 
blood-vessels.  If  good  vascularization  is  effected,  the  tissue  continues  to 
live  and  grow  ;  if  not,  then  retrogressive  changes  are  apt  to  set  in. 


SECTION  V. 

INFLAMMATION    AND    INFLAMMATORY 
GROWTHS. 


CHAPTER    XXL 
THE  EARLY  STAGES  OF  DTFLAMMATION -EXUDATION. 

93.  Inflammation  is  a  term  implying"  a  whole  series  of  processes 
partly  vascular  and  partly  textural  ;  and  these  processes  admit  of  a  great 
variety  of  combinations.  Inflammation  being  thus  a  complex  of  many 
elements,  we  are  unable  to  give  a  definition  of  it  that  shall  be  brief  and 
at  the  same  time  exact.  We  might  say,  indeed,  that  one  or  other  element 
(such  as  that  relating  fo  the  vessels)   is  characteristic  of  inflammation  ; 

the  whole  content  of  the  term  cannot  be  fully  indicated  without  de- 
scribing the  processes  to  which  the  term  is  applied. 

From  the  time  of  Celsus,  i.e.,  from  the  iirst  century  a.w,  four  car- 
dinal symptoms  of  inflammation  have  been  recognized  :  namely  ruhar, 
tumor,  dolor,  cofof1 — or  redness,  swelling,  pain,  and  heat.  To  these  we 
may  generally  add  a  fifth,  the Jimctio  ,  impairment  or  arrest  of 

the  function  of  the  inflamed  part. 

These  cardinal  symptoms  are,  as  a  fact,  very  easily  and  very  fre- 
quently to  be  made  out  ;  especially  in  cases  where  the  inflammation  is 
sudden  and  intense.  In  other  cases,  and  especially  in  chronic  inflamma- 
tions, one  or  other  of  the  symptoms  is  generally  absent,  or  beyond  the 
reach  of  observation.  The  constitution  of  the  inflamed  tissue  may  also 
modify  the  symptoms  ;  its  texture  and  composition  maybe  such  that  the 
redness,  for  instance,  or  the  pain,  or  the  swelling,  may  be  absent, 

94.  Galen  rightly  attributed  the  redness  to  an  increased  afflux  of 
blood,  and  the  swelling  to  an  increased  exudation  from  the  vessels.  The 
vascular  changes,  which  thus  take  the  form  of  hyperemia,  have  been  the 
subject  of  special  attention  during  the  last  twenty  or  thirty  years.  Many 
investigators  indeed  have  regarded  the  vascular  changes  as  constituting 
the  essential  feature  of  the  inflammatory  process. 

Andral  defined  inflammation  simply  as  hyperemia*  Henle,  Stilling, 
Vacea,  Lubbock,  and  others  referred  the  dilatation  of  the  vessels,  the 
accumulation  of  blood  in  them,  and  the  resulting  exudation,  to  par- 
is  of  the  vessel-walls  from  excitation  of  the  sensory  nerves  (the 
neuroparalytic  theory)  ;  Hoffmann,  Eisenmann,  Jos.  Heine,  Budge, 
Bruecke,  Cullen,  an  1  others,  to  spasmodic  contraction  of  the  vessels  (the 
ncurospastic  theory).  In  the  latter  case,  the  contraction  of  the  arteries 
and  the  consequent  slowing  of  the  blood-current  were  supposed  to  lead 
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to  an  afflux  of  blood  through  the  neighboring  vessels,  but  in  an  inverse 
direction.  The  result  of  this  vascular  disturbance  was  engorgement  and 
exudation. 

In  opposition  to  these  neuropathic  theories,  some  authors,  like  Haller, 
Vogel,  Koch,  Emmert,  Simon,  Paget,  etc.,  explain  the  inflammatory  dis- 
turbance of  circulation  and  nutrition  by  supposing  that  the  normal 
attraction  of  the  tissues  for  the  blood  is  somehow  intensified*  Virchow 
has  formulated  this  "theory  of  attraction  "  with  the  greatest  precision. 
In  his  view,  the  tissue-cells  are  excited  by  the  "  inflammatory  stimulus" 
to  increased  activity  ;  they  thereupon  attract  to  themselves  more  nutri- 
ment, and  so  are  impelled  to  grow  and  multiply.  The  hyperemia  and 
vascular  dilatation  are  the  result  of  this  intenaer  attraction.  The  essen- 
tial and  efficient  factor  in  inflammation  is  thus  the  application  of  a  "stim- 
ulus "  to  the  cells,  which  excites  them  to  increased  activity. 

Numerous  expcri mental  researches  during  the  last  twenty  3~ears 
(amongst  which  those  by  Oohnheim  are  perhaps  the  most  fundamentally 
important)  have  shown  that  neither  the  neuropathic  nor  the  attraction 
theory  can  be  maintained.  Mere  dilatation  or  mere  contraction  of  the 
vessels  does  not  bring  about  the  disturbances  of  the  circulation  character- 
istic of  inflammation.  The  changes  observed  in  the  tissue-cells  at  the 
beginning  of  inflammation  do  not  bear  the  character  of  productive  or 
formative  disorders  of  nutrition.  There  is  no  evidence  of  any  influence 
exerted  by  the  tissues  on  the  vessels  and  the  blood,  which  is  at  all  of  the 
nature  of  attraction.  The  changes  in  the  tissue-cells  are  partly  concom- 
itant with  those  in  the  circulation,  partly  antecedent  to  them,  and  partly 
subsequent.  The  vascular  disturbance  is  not  dependent  on  any  peculiar 
influence  exerted  upon  the  vessels  ;  it  is  the  result  of  injury  or  deteriora- 
tion (Samuel)  of  the  vessel-walls*  with  or  without  an  actual  lesion  of  the 
tissues.  To  simplify  the  explanation  of  the  entire  process  of  inflamma- 
tion, it  will  therefore  be  well  to  consider  separately  the  vascular  changes, 
and  the  textural  changes. 

[For  an  account  of  the  contributions  which  English  pathologists  (no- 
tably Hunter,  Goodsir,  Bowman,  Lister,  and  Bunion  Sanderson)  have 
made  to  our  present  knowledge  of  Inflammation,  the  student  should  con- 
sult Paget  ("  Surgical  Pathology,'*  Lects.  13-18),  Simon  and  Burdon 
Sanderson  (Arts,  on  "  Inflammation,"  Holmes's  "  Syst.  of  Surgery,"  vols, 
i.  and  v.),  and  Burdon  Sanderson  ("  Lectures,"  Z,aw:et,  1,  1876,  and 
"Lumleian  Lectures/'  I^tncet,  1,  1882).  References  to  the  work  of 
others  will  be  found  below.] 

95.  The  vascular  changes.  OohnheinVs  researches  were  the  first 
to  make  us  accurately  acquainted  with  the  vascular  disturbances  con- 
nected with  inflammation.  He  showed  that  these  disturbances  may  be 
directly  studied  under  the  microscope.  The  object  is  usually  some  trans- 
parent vascular  membrane  belonging  to  a  living  animal.     The  most  con- 
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venient  is  the  frog's  mesentery,  which  from  its  fineness  is  well  adapted 
for  microscopic  examination.  The  frog,  paralyzed  with  eurarc,  is  laid  on 
its  back  on  a  large  object-stage.  The  abdominal  cavity  is  opened  by 
means  of  a  cut  along  the  left  side,  and  a  loop  of  intestine  is  carefully 
drawn  out.  This  is  then  spread  over  a  thin  circular  cover-glass  (10-12 
mm.  in  diameter)  surrounded  by  a  thin  ring  of  cork  stuck  to  the  stage 
with  Canada  balsam.  The  intestine  is  readily  fixed  to  the  DOr%  ring  by 
means  of  fine  pins.  If  it  is  not  desired  to  make  a  protracted  examina- 
.  it  is  enough  to  fasten  a  cork  ring  (4-0  mm.  thick)  to  a  large  object- 
stage  with  sealing-wax,  and  to  spread  out  the  intestine  over  that  The 
preparation  need  not  be  covered  with  a  cover-glass.  If  no  strain  is 
thrown  on  the  mesentery,  and  it, as  well  as  the  frog  is  kept  properly 
moist,  the  vascular  changes  may  be  observed  for  hours  together. 

(Further  details  of  the  method  are  given  by  Cohnheim  in  his  various 
memoirs  on  inflammation  and  embolism  ("  Virch.  Arch.,"  vol.  xl.  ; 
"Neue  Untersuch.  ub.  Entztlnd.,"  Berlin,  1873;  "  Untersuch.  tlb.  d. 
embol.  Processe,"  Berlin,  1873).  The  foot-web  and  tongue  of  the  frog 
are  also  very  convenient  objects.  The  latter  is  to  be  turned  out,  spread 
over  a  cork  ring,  and  fastened  down  with  fine  pins.  Inflammation  is 
then  produced  by  a  drop  of  acid,  or  by  clipping  out  a  fragment  with  the 
scissors. 

For  the  study  of  the  inflammatory  process  on  a  large  scale  the  rabbit's 
tar  is  well  adapted.  Inflammation  may  be  set  up  by  rubbing  it  with 
crotonoil  (Samuel,  "  Berl.  klin.  Woch.,"  24,  1866,  and  "Der  Entztlnd* 
ungsprocess,"  Leipzig,  IS?:!).  The  mesentery  or  omentum  of  a  warm- 
blooded animal  may  also  be  employed,  if  proper  precautions  are  taken  to 
maintain  the  body-heat,  etc.  See  Strieker  and  Sanderhnn,  *k  Handbook 
for  Phys.  Ub,,"  1870;  Thoma,  «  Virch.  Arch.,"  vol.  Ixxiv.] 

96.  The  exposure  of  the  mesentery  to  atmospheric  air  quickly  sets  up 
inflammation.  The  earliest  vascular  change  is  a  general  dilatation  of 
the  vessels,  first  of  the  arteries,  then  of  the  capillaries  and  veins.  The 
flow  i :f  the  blood  through  the  widened  channels  at  first  becomes  more 
rapid;  but  sooner  or  later  the  speed  diminishes,  and  at  length  the  flow 
becomes  slower  than  the  normal  The  individual  blood-cells,  which  at 
first  were  indistinctly  seen  as  they  hurried  past,  become  recognizable, 
especially  in  the  veins  and  capillaries.  In  these  latter  the  blood  begins 
to  accumulate  more  and  more  as  the  current  slows.  In  the  veins  the 
peripheral  layer  of  the  current,  usually  containing  plasma  only,  begins  to 
be  filled  with  white  blood-cells.  These  have  left  the  axial  stream,  and 
float  slowly  on  with  the  slower  peripheral  current  ;  or,  fastening  them- 
selves  to  the  wall,  they  remain  immovable  or  oscillate  to  and  fro.  This  is 
described  as  the  marginal  or  peripheral  disposition  of  the  white  blood- 
cells  (Fig.  22,  d)t  At  this  stage  the  red  cells  take  the  place  of  the  white 
in  the  capillaries. 
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Before  long  the  peripheral  disposition  of  the  cells  is  associated  with 
another  appearance.  Here  and  there  white  blood-cells  throw  out  pro- 
cesses which  pass  into  the  vessel -wall  (/),  Soon  the  processes  appear 
outside  the  vessel  (<?),  and  thereupon  the  whole  protoplasmic  mass  of  the 
cell  passes  through  the  wall.  The  white  cells  in  this  way  escape,  mi- 
grate, or  extra vasate  from  the  vessel  (vein  or  capillary)  by  diapedesis. 

The  first  white   blood-cells  which  migrate  are  quickly  followed  by 


Pio.  2*.— Inflarawl  Omentum  from  the  Hamnn  Subject .    ft,  normal  flbrcnw  trabecula;  h,  normal 
tbetitm  ;  c,  fitnull  nrtcrj  ;  d,  vein  with  whit<?  Wor-d-celU  peripherally  disposed  ;  £»  wttttf  Mmd -cells  migrated 
or  migrating ;  /,  ilcgqnamaujd  endothelium  ;  /„  tniiUiimd.ur  e«-ll ;  g,  migrated  red  blood-colU. 

others,  and  m  six  to  eight  hours  the  veins  and  capillaries  arc  surrounded 
by  a  multitude  of  white  cells,  or  leucocytes,  which  gradually  distribute 
themselves  through  the  tissue  by  active  locomotion. 

From  the  capillaries,  in  which  the  circulation  becomes  very  irregular 
and  often  stops  altogether,  there  escape  red  blood-ceits  (/jr),  as  well  as 
white.  If  the  mesentery  be  slightly  strained  so  that  the  circulation  is 
brought  to  a  stand-still  (stasis)  at  some  point,  the  migration  ceases  there. 
Blood-cells  do  not  escape  from  the  arteries. 

Associated  with  the  escape  of  the  fanned  elements  of  the  blood,  there 
is  always  an  escape  of  liquid.  This  is  not  in  general  directly  percepti- 
ble, but  is  evidenced  by  the  accumulation  of  liquid  which  takes  place  in 
the  substance  and  on  the  surface  of  the  mesentery. 

This  escaped  liquid  is  comparatively  rich  in  albumen,  and  thus  differs 
essentially  from  the  exudation  which  follows  upon  simple  vascular  en- 
gorgement. Moreover  it  coagulates  readily,  especially  when  it  is  effused 
on  the  surface  of  the  mesentery. 
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[This  description  of    the  inflammatory   process   as  ob-  B   i^o 

mesentery    applies    also  to    that    prod  -re,  as    in    th 

tongue,  by  caustics.     In  the  latter  case  the  process  is  not  observed  in  the 
cauterized  piece  (which  is  in  fact  dead),  but  in  its  ne  TbotXM 

n.t"  vol.  Lxxiv.)   has  shown  that  the  process  in  warm-hlo. 
animals  is  identical  with  that  in  cold-blooded  animals, 

W.  Addison  ("Truns.  Pwwr.  Med.  Asao.,"  1843-46)  ebeerced  the 
escape  of  the  white  blood-cells  from  the  vessels  so  early  as  L84&  Waller 
{Piiil.  J/</;/.,  vol.  xxix.)  described  the  phenomenon  more  fully  in  1846, 
The  discovery  was,  however,  completely  forgotten  until  Uohuueitn  niude  it 
anew  in  1867.  Catoti  (Journ,  Anat.  MgW-j  1871)  showed  that  the  wMtl 
cells  escape  even  from  healthy  vessels,  at  least  In  the  amphibia. 

The  peripheral  disposition  of  the  white  blood-cells  is  a  purely  DMOhftnr 
ical  phenomenon    (W  Article    *  KnUUiidun^r/f  «*  Real 

der  ges.  Ileilkunde  ").  It  was  first  observed  l»y  WUlUffW  (H OnUttonJM 
Lect.,"  1841).  SchkUrewsky  ("PflOf.  Ant../'  vol.  i.)  has  shown  that  a 
similar  effect  is  produced  when  a  slow  stream  of  liquid,  containing  Inn 
powders  of  various  densities  in  suspension,  il  mad*  to  pass  through  1  nar- 
row tube.  When  the  stream  flows  at  a  certain  rate  the  lighter  pm tides 
cling  to  the  periphery,  the  heavier  ones  are  hurried  on  by  tin*  axial  our- 
This  is  what  happens  in  the  case  of  blood.  When  the  current  If 
siowed  U  ii  extent,  the  white  cells  go  to  the  periphery  ,  when  it  In- 

comes still  slower  (as  in  engorgement)  the  red  cells  go  there   also. 
also    Appert,    "Viieh    Arch./'    vol.  lxxi, ;  Hamilton,  "  Proe.    Hoy. 
Edin.}"  vol  xL). 

The  chemical  composition  of  inflammatory  exudations  and  inflr 
tory  lymph  has  been  investigated  by  Hoppe-Seyler  (€l  \  iroh  An-h,/*  vol, 
i\.  ,  Reuej  ("Deutech.  Arab.  f.  klin.   MedL,M  xxi*.),  1<\  A.  Hoffmann 

•h.,M  vol.  Ixxviii.),  and  Lassar  (4fc  Virch.  An-h./1  vol.  Ixix.),] 


The  effects  of  the  process  just  described  are  easy  to  follow.  The 
inflamed  tissue  becomes  red,  swollen,  and  hot  ;  we  have  the  iiillaininattij  v 
flush,  and  the  inflammatory  exudation  or  infiltration.  The  pain  felt  is 
referable  to  pressure,  tension,  or  chemical  irritation,  acting  on  the  sensory 
nerves  in  the  tissue.  It  is  plain,  too,  that  the  function  of  the  part  must 
be  injuriously  affected  ;  the  accumulation  of  exuded  matter  and  the  im- 
perfect and  disordered  nutrition  of  the  part  are  enough  to  account  for 
that.  The  vascular  disturbance  is  beyond  doubt  the  most  important  and 
most  characteristic  factor  in  the  entire  process  of  inflammation.  The 
other  tissue-changes  involved  are  not  to  bo  overlooked  Of  nnd«'i%al 
bat  it  is  the  disturbances  in  the  circulation  which  give  inflammation  its 
special  character,  and    determine  its  course.     The   q  m  to   t  ho  es- 

sential nature  of  inflammation  is  thus  almost  reduced  to  th 
the  causation  of  these  vascular  disturbances. 

The  slowing   of   the   blood-current,  the  dilatation  of   the  vessels,  the 
peripheral  disposition  of  the  white  blood-cells,  the  migration  of  these  from 
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capillaries  and  veins,  and  the  migration  of  the  red  cells  from  the  capillaries, 
are  all  of  them  referable  to  a  molecular  alteration  in  the  vessel-walls 
(Samuel).  Mere  paralytic  dilatation  does  not  give  rise  to  slowing  of  the 
current,  or  to  peripheral  disposition  of  the  white  cells  ;  mere  slowing  of 
the  current  is  not  followed  by  extravasation  of  the  cellular  elements  of 
the  blood*  Increased  activity  of  the  neighboring  cells  will  not  explain 
exudation,  for  white  and  red  blood-cells  will  escape  from  the  vessels  into 
a  tissue  whose  celts  are  already  dead.  Cohnheim  has  shown  that  if  the 
circulation  through  a  vessel  is  interrupted  for  a  certain  time  (in  frogs, 
from  thirty-six  to  sixty  hours),  the  vessel-wall  undergoes  such  changes 
that,  when  the  blood  is  again  allowed  to  circulate,  an  exudation  makes 
its  appearance  just  as  in  inflammation. 

The  alterations  in  the  vessel  which  take  place  in  inflammation  cannot 
be  histologically  demonstrated.  We  infer  them  from  the  fact  that  the 
vessel-wall  becomes  more  permeable,  We  must  suppose  that  the  ele- 
ments composing  the  vessel-wail  are  in  some  way  loosened  ;  the  cement- 
ing substance  which  unites  the  endothelial  cells  seems  partially  to  give 
way.  Arnold's  researches  make  it  likely  that  the  cells  transude  chieilv 
at  places  where  the  intercellular  cement  is  abundant.  The  slowing  of 
the  blood-current  itself  may  probably  be  due  to  endothelial  changes,  in 
virtue  of  which  the  friction al  adhesion  between  blood  and  vessel-wall  is 
increased  (Lister,  Ryneck,  Cohiilieirn). 

[It  may  bo  accepted  as  an  established  fact  that  in  inflammation  the 
vessel-wall  is  affected  (Samuel,  M  Virch  Arch./*  vol.  xliii.,  and  Cohnheim, 
loc.  cit.).  But  it  is  still  questioned  by  some  whether  the  affection  is  of 
the  nature  of  a  chemical  alteration,  or  a  mere  widening  of  pre-existing 
intercellular  apertures.  Arnold,  who  has  worked  much  at  the  subject, 
formerly  thought  that  small  openings  {stigmata)  normally  existed  be- 
tween the  endothelial  cells,  and  that  these  enlarged  in  inflammation  into 
wider  Utomata.  He  based  this  theory  mainly  upon  injection-experiments, 
which  seemed  to  show  that  the  vessel-wall  was  permeable,  even  to  blood- 
cells.  Cohnheim  all  along  opposed  the  theory,  and  Arnold  has  now  given 
it  up.  At  the  spots  where  stigmata  were  said  to  be  we  find  nothing  but 
lit  tie  masses  of  cementing  substance.  Cohnheim  argued  against  the  ex- 
istence of  openings,  from  the  fact  that  the  exudation  has  not  the  same 
composition  as  liquor  sanguinis,  The  fact  that  inflammatory  exudation 
is  richer  in  albumen  and  in  cells,  and  so  coagulates  more  readily  than  the 
liquor  which  transudes  in  simple  engorgement,  speaks  for  a  change  in  the 
permeability  of  the  vessel-wall.  This  has  indeed  been  demonstrated  by 
injection-experiments  (Winiwarter,  "  Wien.  acad.  Sitzungsber*,1'  Iviii. ; 
Arnold,  h&  cit.).  Cohnheim,  like  Ilering  ("  Wien.  acad.  Sitzungsber.,1' 
Ivii.),  regards  the  escape  of  the  element!  of  the  blood  a* due  to  a  process  of 
iilt ration.  He  thinks  the  altered  quantity  and  quality  of  the  transuda- 
tion (in  inflammation  us  compared  with  health)  are  referable  simply  to  an 
alteration  of  the  vessel-wall,  that  is  to  say,  to  an  alteration  of  the  niter. 
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Thoma  maintains  ('•  Virch.  Arch.,"  vol  lxxiv.),  on  the  strength  of  certain 
nments,  that  the  white  blood-cells  never  escape  from  the  vessels  un- 
they  retain  the   power  of  independent  movement.     He  would   thus 
regard  their  migration  as  in  some  degree  due  to  an  active  effort  OH  their 
When  the  white   blood-cells  are   deprived  of  the  power  of   move- 
ment by  irritating  the  mesentery  with  1.5  per  cent,  salt-solution,  the  mi- 
ii  at  once  ceases. 
On  the  causes  of  the  slowing  and  stasis  of  the  blood-current  see  I.is- 
•«  Phil.  Trans./'  1858  J    Ryneck,  "  Rollet's  Untersuch.    Graz,"   tf 
nheim,  Op,  cit,t  1873  ; ■•  Glax  and  Klemensiewicz,  u  Wicu.  ucad.  Sitz- 
ungsber.,"  lxxxiv. 

TJie  increased  temperature  of  an  inflamed  surface  is  due  merely  to  the 
increased  circulation  of  blood  through  the  part  ;  the  loss  of  heat  not 
keeping  pace  with  the  gain.  Cohnheim  found  by  experiment  that,  in 
the  same  time,  nearly  twice  as  much  blood  flowed  through  the  inflamed 
paw  of  a  dog  as  through  the  non-inflamed  one.  This  is  quite  enough  to 
•mt  for  the  rise  of  temperature.] 

98.  The  causes  of  the  alteration  in  the  vessels  are  thus  the  causes  of 
the  inflammation.  In  other  words,  the  alteration  in  the  vessels  is  the 
direct  or  indirect  consequence  of  the  injury  which  excited  the  inflamma- 
tion. Or  still  more  accurately— any  injurious  agency  which  is  capable  of 
altering  the  blood-vessels  in  a  particular  way  is  capable  of  producing  in- 
flammation. It  is  clear  then  that  the  number  of  agencies  capable  of 
exciting  inflammation  is  indefinitely  great  ;  they  are  beyond  enumeration 
or  separate  discussion.  All  we  can  say  is  that  mechanical,  thermal,  and 
chemical  agencies  (and  especially  the  latter)  may  act  so  as  to  alter  the 
vessels  and  produce  inflammation. 

The  exciting  cause  of  inflammation  may  operate  in  one  of  three  ways. 
It  is  in  the  first  place  conceivable  that  the  injurious  agent  (noxa)  may 
primarily  attack  the  vessels.     This  will  be  the  case  when  it  is  brought  to 

ii  in  the  blood  itself.  The  surrounding  tissue  suffers  only  by  a 
secondary  effect.  In  the  next  place,  there  are  cases  in  which  the  excit- 
ing injury  affects  both  tissue  and  vessels  at  the  same  time.  In  a  third 
instance,  the  tissue  alone  is  injured  ;  the  alteration  in  the  vessel-wall  is 
secondary  to  alterations  in  the  surrounding  tissue.  Of  course  these 
cases  are  not  always  completely  independent.  In  the  same  case  textural 
lesions  and  vascular  lesions  may  intercombtne  in  various  ways  at  different 

■es. 

To  produce  inflammation  an  injury  must  be  of  a  certain  severity.  :m<l 
must  not  be  too  severe.     Thus  a  slight  wound  of  the  corneal  epithe- 
lium does  not  excite  inflammation  ;  the  defect  is  simply  filled  tip  by  re- 
generative proliferation.     On  the  other  hand,  a  powerful  caustic 

kin  produces  at  the  cauterized  spot  not  inflammation,  but  necro- 

Inflammation    is   indeed    excited  ;    but    only   in    parts   beyond    the 

cauterized  region.     In  these  the  caustic  has  not  acted  fully,  so  as  to  kill 
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the  vessels  ;  it  has  merely  altered  or  damaged  them  by  chemical  action. 
This  example  shows  that  there  are  no  uoxbq  which  can  be  described 
specifically  as  exciters  of  inflammation.  Between  the  injury  which  is  too 
slight  to  affect  the  vessels,  and  that  which  affects  them  too  severely  or 
kills  them  outright,  there  is  an  endless  number  of  intermediate  degrees. 

The  repair  of  the  damaged  vessel-wall  is  brought  about  l<; 

OOtHtl  of  the  blood  itself.  If,  when  the  injurious  influence  has 
ceased,  the  blood  brings  to  the  injured  vessel  the  materials  required  for 
restoring  it  to  its  normal  state,  a  restitutio  ad  integrum  is  effected.  The 
inflammatory  disturbance  of  the  circulation  thereupon  comes  to  an  end, 
and  with  it  the  exudation  ;  and  the  process  of  healing  is  begun. 

99.  The  texture!  changes.  Inflammatory  change  in  the  vessels 
must  of  necessity  be  associated  with  tissue-change,  Antecedent,  QOJUXUBi- 
taut,  or  subsequent.  An  injury  from  without  which  excites  change 
the  vessel  must  always  in  the  first  instance  affect  a  certain  number  ol 
tissue-cells.  By  what  is  said  in  Arts.  78-80  we  see  that  all  such  an 
injury  can  do  is  to  set  up  disorganizing  and  degenerative  changes  in  the 
cells.  If  the  injury  be  slight,  the  cells  may  recover  ;  if  it  be  graver,  a 
certain  number  of  them  will  perish.  Multiplication  is  never  induced  by 
excitation  of  the  cells  from  without. 

When  the  injurious  agent  affects  the  vessels  primarily,  being  brought 
to  them  by  the  blood,  there  are  two  events  possible.  If  the  noxa  be  very 
powerful,  it  will  attack  (or  even  kill)  not  only  the  vessel-wall,  but  the 
surrounding  tissue  also.  If  it  is  of  trifling  intensity,  and  its  operation  is 
thus  confined  to  the  vessel-wall,  the  surrounding  tissue  escapes  in  the 
hot  instance.  It  will  be  affected  secondarily  only  when  the  injury  to 
the  vessel-wall  is  great  enough  to  lead  to  inflammatory  disturbance  of  the 
circulation,  and  so  to  disordered  nutrition  of  the  tissue. 

Experiment  and  post-mortem  observation  have  alike  shown  that  in 
severe  inflammation  a  certain  number  of  cells  invariably  perish.  The 
so-called  "inflammatory  stimulus*1  does  not  induce  multiplication,  but 
only  degeneration  and  death,  in  the  cells  of  the  tissue.     The  slighter  the 

■  minatory  stimulus  the  less  is  the  injury  to  the  tissue.  The  degener- 
ative and  destructive  effects  of  the  exciting  injury  are  least  in  the  mildest 
forms  of  inflammation. 


[Cohnheim's  discovery  of  the  migration  of  white  blood-cells  sugg* 
a  possible  source  of  the  extraneous  cells  found  in  all  in  flamed  tissues, 
and  in  particular  a  possible  source  of  pus.  But  the  question  has  often 
been  raised  whether  all  these  extraneous  cells  (round-cells  or  leucocytes) 
are  derived  from  the  blood.  Before  the  discovery  of  migration,  it  was 
assumed  that  these  leucocytes  were  the  product  of  the  multiplication  of 
tissue-cells,  excited  to  proliferate  by  the  "inflammatory  stimulus."  But 
it  was  quickly  seen  that  there  were  well-founded  objections  to  this 
hypothesis,  Oobnheim  himself  ("Virch.  Arab*,"  vol.  xl.)  had  shown,  an< 
that  before  he  made  his  discovery,  that  it  was  impossible  to  suppose  that 
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all  pus-corpuscles  arose  from  fixed  cells  ;  and  that  even  the  migratory 
connective  tissue-cells  of  Von  Recklinghausen  were  inadequate  to  pro- 
duce the  enormous  multitude  of  cells  found  in  pus.  Numerous  in\ 
gations  made  since  then  have  shown  that  pus-corpuscles  are  derived 
y  from  the  blood,  and  that  cells  of  the  lymphoid  type  (such  as  pus- 
corpuscles)  are  never  produced  from  fixed  tissue-cells  (Cohnhetm,  "  Neno 
BfttttttBd.,"  Berlin,  IW8,  "VWb.  Arch.,"  vol.  Ixi.  J  Key 
and  Wallis,  "  Virch.  Arch./'  vol;  Iv.  ;  Eberth,  u  Uuters.  a.  A  path.  Inat. 
in  7.  \rts  2  and  3).     As  has  been  stated   in  the  text,  the  tissne- 

celJs  either  show  signs  of  degeneration  or  perish  outright,  and   in  this 
condition  mingle  with  the  exudations. 

This  doctrine  has  not  been  without  its  opponents.  Among  the  chief 
are  Bofcteher  (w  Virch.  Arch.,"  vols,  lviii.,  Ixii.)  and  Strieker,  with  some 
of  his  pupils  (** Studien   aus  d.   Inst,  fur  exper.   Path,  in   Wien,"  1870; 

OtU  essays  in  the  "Wion.  med.  Jahrb.,"  1871-1880;  «  Vorles,  tib. 
allg.  Path.,"  Vienna,  1877-1879  ;  "  Internat.  Encyclop,  of  Surgery,"  vol. 
Bottcher's  objections  have  been  completely  answered  by  the  pains- 
taking experiments  of  the  observers  above  cited.  Strieker's  observations 
are  admirably  described  by  Burdon  Sanderson  in  "Holmes's  System  of 
'TV,"  vol.  v.  Recent  researches  have  not  tended  to  confirm  the  re- 
sults on  which  Strieker's  objections  are  based.  Experimental  researches 
on  the  origin  of  pus-corpuscles  have  generally  been  made  on  the  cornea  ; 
as  this  has  no  blood-vessels  it  offers  a  favorable  opportunity  for  discern- 
ing the  parts  played  by  the  blood  and  by  the  tissue-cells  respectively.] 

100,  The  fortes  of  necrosis  and  degeneration  which  may  accompany 
inflammation  are  very  various  ;  they  vary  with  the  nature  of  the  exciting 
cause,  and  with  the  intensity  of  the  inflammation  ;  with  the  character  and 
extent  of  the  vascular  disturbance,  and  with  the  nature  of  the  tissue. 
Any  one  of  the  forms  of  degeneration  enumerated  in  Arts.  32-71  may 
occur.  There  is  no  rule  determining  in  what  cases  any  particular  form 
shall  appear.  It  deserves,  however,  to  be  specially  mentioned,  that  a 
very  common  issue  is  the  disintegration,  solution,  and  liquefaction  of  the 
entire  tissue — of  its  cells  as  well  as  its  basis-substance.  This  is  the  case, 
for  example,  in  all  suppurations,  to  a  greater  or  less  extent.  Another 
common  occurrence  is  the  coagulation  of  the  exuded  liquid,  and  also  of 
the  disorganized  or  necrosed  tissue-cells.     Fattv  degeneration   is  not  in- 

-ntly  a  secondary  result  of  the  vascular  disturbance. 

101.  Varieties  of  Inflammation.  Inflammation  is  a  process  which 
may  affect  any  tissue  possessing  vessels,  or  in  connection  with  vessels.  In 
other  words,  it  may  affect  any  tissue    in  the  body,  except  a  few  enider- 

1  structures.  Its  seat  may  vary  greatly.  It  may  He  within  the  pa- 
renchyma of  an  organ,  or  be  confined  to  its  surface  ;  that  is  to  say,  we 
may  have  parenchymatous  inflammation,  or  superficial  inflammation. 
The  former  affects  the  interior  parts  of  solid  organs,  like  the  glands,  mus- 
or  brain.  The  latter  form  occurs  on  the  exterior  of  the  body,  in 
mucous  membranes,  and  in  the  lining  membranes  of  the  great  serous  cav- 
10 
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ities.  In  the  former  the  exuded  liquid  saturates  the  tissues,  and  is 
spoken  of  as  an  infiltration.  In  the  latter  it  is  deposited  on  the  surface, 
and  is  spoken  of  as  an  effusion,  or  an  exudation  in  a  narrowed  sense 
of  the  terrm  Parenchymatous  inflammations  are  still  further  subdivided. 
Glands,  muscles,  and  nerves  possess  a  fibrous  framework  in  addition  to 
their  specific  elements.  Inflammation  of  the  former  must  be  distinguished 
from  that  of  the  latter  ;  we  have  thus  interstitial  inflammation,  as  dis- 
tinguished from  parenchymatous  inflammation  in  a  narrowed  sense  of 
the  latter  term.  There  is  really  no  essential  difference  between  the  two. 
Fin  oniy  value  of  the  distinction  is — that  it  allows  us  to  indicate  briefly 
the  seat  of  inflammation  in  certain  organs,  whose  fibrous  framework  is 
well  defined  from  the  specific  parenchyma.  Thus  interstitial  inflammation 
of  the  liver  implies  that  the  chief  inflammatory  changes  are  to  be  found 
in  the  periportal  fibrous  tissue,  the  liver-cells  being  relatively  less  affected. 
If  it  is  mainly  the  lobules  which  are  affected,  the  inflammation  is  de- 
scribed as  parenchymatous.  Mistakes  are  often  made  by  referring  simple 
degenerative  changes  in  the  liver-cells  to  parenchymatous  inflammation. 

In  speaking  of  the  parenchymatous  inflammation  of  a  particular  or* 
gan,  it  is  customary  to  make  use  of  a  term  compounded  of  the  Latin  or 
Greek  name  of  the  organ  and  the  affix  -itis.  Thus  hepatitis,  nephritis, 
encephalitis,  oophoritis,  refer  respectively  to  the  liver,  kidney,  brain,  and 
ovary.  In  some  cases  old  specific  names  are  used  instead,  as  pneumonia 
(for  pulmonitis),  an  inflammation  of  the  substance  of  the  lung. 

Histologists  often  indicate  that  an  organ  hus  undergone  inflammation 
by  saying  merely  that  it  is  infiltrated  with  small  cells  or  leucocytes.  This 
accumulation  of  cells  is  in  reality  the  feature  by  which  the  fact  of  ante- 
cedent inflammation  is  most  readily  recognized. 

102.  Ths  histological  characters  of  inflammation  depend  on  the  one 
hand  upon  the  nature  of  the  exudation,  on  the  other  hand  upon  the 
changes  in  the  tissue.  Both  factors  have  been  utilized  in  classifying  the 
forms  of  inflammation,  according  as  one  or  the  other  happens  to  be  the 
more  prominent. 

With  respect  to  varieties  in  the  nature  of  the  exudation,  the  fol- 
lowing types  are  distinguished. 

(1)  Serous  and  fibrino-serous  exudation.  When  the  inflammatory 
alteration  in  the  vessels  is  not  veiy  marked,  the  exuded  fluid  may  be  rela- 
tively poor  in  cells,  and  in  its  constitution  may  resemble  the  transudation 
from  vessels  that  are  merely  engorged.  It  is,  however,  distinguishable 
from  the  latter  by  its  greater  percentage  of  albumen  and  of  white  blood- 
cells,  and  by  its  greater  coagulability.  Where  it  collects  in  quantity, 
therefore,  it  looks  more  or  less  turbid,  and  contains  flakes  and  threads  of 
coagulated  fibrin.  Collections  of  this  fluid  in  serous  cavities  are  described 
as  fibri  no-serous  effusions.  When  it  infiltrates  the  parenchyma  of  an  in- 
flamed solid  organ,  it  gives  rise  to  inflammatory  oedema.  When  it  is 
effused  on  the  surface  of  the  skin  or  of  a  mucous  membrane,  it  is  spoken 
of  as  serous  catarrh. 
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(2)  Fibrinous  or  croupous  exudation.  When  the  exudation  con- 
tains fibrinogenic  arid  fibrinoplastic  elements  in  abundance,  it  undergoes 
coagulation  throughout.  As  explained  in  Art.  30,  the  fibrinogen ic  sub- 
ce  is  contained  in  the  exuded  liquid,  the  blood-cells  yielding  the 
fibrinoplastin.  The  presence  of  a  certain  percentage  of  leucocytes  in  the 
exudation  favors  coagulation.  The  term  fibrinous  exudation  is  especially 
applied  to  effusions  into  the  various  body -cavities.  The  coagulated  masses 
form  toughish,  yellowish  white,  adherent  tilms  or  coverings  over  the  af- 
fected organs.  When  tissues  are  infiltrated,  or  mucous  membranes  cov- 
ered over,  with  the  coagulated  exudation,  the  term  croupous  is  generally 
applied  to  it. 

The  croupous  false-membranes  formed  on  mucous  surfaces  appear 
yellowish  white  deposits,  consisting  chiefly  of  granular  fibrinous  trabe- 


FtQ.  SI  —  Section  of  »  CroupouR  Membrane  from  tho  Trachea.     +  3MJ.     a.  ffttae  membrane  :  ft,  fin-face 
of  the  mucou*  membrane  Infiltrated  with  leucocytes  (<l, )  ;    c,  flbclu  ;  d,  }>ii«corpn«elcs. 


culae  (Fig.  23,  c)  and  filaments,  interspersed  with  pus-corpuscles  in  vary- 
ing amount. 

In  other  cases,  the  false  membrane  is  chiefly  made  up  of  hyaline  flakes 
and  lumps  (Fig.  24,  b), 

(3)  Purulent  or  fibrino*purulent  exudation.  When  the  migration 
of  white  blood-cells  from  the  vessels  is  very  extensive,  and  coagulation 
does  not  immediately  ensue,  the  exudation  assumes  a  whitish  milky  or 
creamy  appearance.  It  consists  simply  of  a  liquid  plasma  and  small  leu- 
cocytes containing  from  one  to  three  nuclei,  and  is  called  u  matter  *  or 
pus.  It  is  commonly  the  consequence  of  bacterial  infection.  The  bac- 
teria seem  to  act  so  as  to  hinder  coagulation.  When  the  purulent  liquid 
contains  in  addition  white  flakes  of  fibrin  infiltrated  with  pus-cells,  the 

Iation  is  described  as  fibrino-purulent.  It  takes  this  form  chiefly  in 
inflammation  of  the  serous  membranes.  When  purulent  infiltration  leads 
to  liquefaction    and  dissolution  of  the  tissues,  so  that  a  pus-containing 

tv  is  formed,  we  have  what  is  called  an  abscess.  If  the  loss  of  tis- 
sue is  superficial,  and  a  morbid  surface  is  formed  which  secretes  pus,  we 
have  an  ulcer.  Secretion  of  pus  from  the  skin,  mucous  membrane,  or 
synovial  membrane,  constitutes  purulent  catarrh.  An  infiltration,, 
partly  purulent  and  partly  serous,  is  described  as  purulent  cedema. 

(4)  Hemorrhagic  exudation.     Blood  may  be  mingled  with  serous, 
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fibrinous,  or  purulent  exudations,  and  is  readily  distinguished  by  its  col- 
oring them  red.      Such  mixed  exudations  are  called  hemorrhagic. 

(5)  Putrid  exudation*  When  from  the  presence  of  septic  bacteria 
the  exudation  undergoes  putrefaction,  it  is  described  as  foul,  putrid,  or 
sanious. 

103.  We  may  likewise  distinguish  certain  types  of  inflammation,  ac- 
cording to  the  way  in  which  the  inflamed  tissue  is  affected. 

(1)  Desquamative  catarrh.  In  this  form  of  inflammation,  which 
affects  the  skin  and  mucous  membranes,  the  epithelial  cells  are  shed  in 
large  numbers  and  mingle  with  the  secretion.  It  is  also  described  as 
epithelial  catarrh.  Mucous  catarrh  is  a  variety  of  this  distinguished  by 
free  mucus-secretion  from  the  surface  epithelium ,  or  mucous  glands. 

(2)  Necrotic  inflammation.     This  term  is  applied  to  cases  in  which  an 


Flo.  34.— Section  of  Unite  from  a  Ciue  of  Diphtheria.      *  ] 00.     (The  epithelium  h*fl  been  ataed 
brown  rtJiJnifig.)    a,  micrococci ;  6,  wub-mucou*  ttfuiue  changed  info  aniorphou*  n»ktw;  c,  infiltrated 
cytua ;  d,  fibrinous  ejcodaUoti ;  *,  blood- vernels  ;  /,  lyrnphslic  vessel  containing  ceil*  mnd  fibrin. 


inflamed  tissue  dies  over  an  extent  that  is  perceptible  with  the  naked 
eye.  The  form  of  necrosis  may  vary;  it  may  be  simple  necrosis,  gan- 
grene, mummification,  caseation,  or  coagulation  (Arts.  32-42), 

A  special  interest  attaches  to  inflammatory  coagulative  necrosis  or 
diphtheritic  inflammation  (Art.  38).  In  this  form,  the  tissue  which 
has  been  killed  by  the  injury  causing  inflammation,  or  by  the  inflamma- 
tion itself,  coagulates  into  large  flakes  and  reticulated  masses.  This 
happens,  for  example,  in  diphtheritic  inflammation  of  the  uvula,  where 
the  epithelium  and  infiltrated  subepithelial  tissue  are  transformed  into  a 
coarse  mesh-work  interspersed  with  amorphous  lumps  and  flakes  (Fig.  24, 
l>).  The  granulating  tissue  of  a  wound  may,  in  like  manner,  become  ne- 
crosed, and  solidify  into  diphtheritic  denucieated  flaky  masses. 

Necrotic  inflammation  is  of  course  always  grave.  It  implies  severe 
injury  to  the  tissue,  as  well  as  serious  alteration  in  the  vessel-walls. 


CHAPTER   XXK 

*  OF  INFLAMMATION—RECOVEBY— REGENERATION 
—GRANULATION— CICATRIZATION. 


104.  Inflammation  ceases  to  advance  so  soon  as  the  blood  circulating 
through  the  vessels  restores  their  waits  to  a  healthy  state.  When  this 
happens  recovery  at  once  begins. 

After  a  slight  inflammation,  i.e,t  one  in  which  the  vessel-walls  are  but 
slightly  damaged,  and  the  exudation  trifling,  the  tissue  affected  may  re- 
cover in  a  remarkably  short  time.  So  soon  as  the  vessels  perform  their 
functions  normally  the  exudation  ceases  to  be  formed  ;  what  is  already 
effused  forthwith  undergoes  reabsorption  by  the  lymphatics  or  by  the 
blood-vessels  themselves.  Simple  serous  exudations  are  those  most 
readily  absorbed,  but  corpuscular  elements  in  moderate  amount  present 
no  great  difficulty.  If  any  of  the  constituent  cells  of  the  tissue  have 
i  injured  in  the  course  of  the  affection,  they  may  now  recover. 
Their  normal  nutrition  becomes  possible  as  the  circulation  re-adjusts  it- 
self. In  a  short  time  nothing  remains  to  show  that  inflammation  has  ex- 
isted.    The  affected  part  becomes  perfectly  normal  again. 

If  the  inflammation  has  been  more  intense  and  the  amount  of  exuda- 
tion greater,  and  if  in  addition  tissue-elements  have  been  actually  de- 
stroyed over  a  small  extent,  the  process  of  recovery  is  somewhat  differ- 
ent. When  the  circulation  becomes  normal  the  exudation  is  reabsorbed 
as  before.  Liquid  and  cells  are  alike  taken  up  by  the  lymphatics  and 
blood-vessels.  Even  coagulated  exudations  are  gradually  removed  after 
undergoing  liquefaction.  The  necrosed  tissues,  like  the  more  solid 
masses  of  exudation,  are  ultimately  disintegrated  and  liquefied,  and  then 
removed  by  absorption.  If  they  lie  on  the  surface  they  may  be  directly 
cast  off  (Arts.  11:?— 115).  If  the  loss  of  tissue  be  not  too  great,  and  the 
remaining  parts  are  healthy  and  vigorous,  regeneration  or  repair  is  ef- 
fected by  multiplication  of  the  tissue-cells.  Epithelium  produces  epi- 
tln .'Hum,  muscle-cells  form  fresh  contractile  substance,  periosteum  gener- 
ates new  bone,  etc.  (Arts.  84-89).  By  and  by  the  lost  tissue  is  replaced 
by  new  tissue  after  its  kind.  It  may  sometimes  even  happen  that  the 
amount  of  new  tissue  produced  is  in  excess  of  what  is  needed,  and  hyper- 
plasia succeeds  inflammation.  This  will  happen  when  the  excessive  nu- 
trition of  the  tissue,  which  usually  follows  upon  inflammation,  is  kept  up 
for  a  considerable  time. 
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The  magnitude  of  the  defect  which  can  be  filled  up  in  this  way,  and 
the  fitness  of  the  new  tissue  to  replace  the  old,  are  matters  depending  on 
the  regenerative  power  of  the  affected  structures.  As  we  know,  this 
differs  greatly  in  different  tissues  (Arts.  84-8$).  The  lining  epithelia are 
able  to  cover  over  large  denudations  of  surface,  and,  as  in  catarrhal  des- 
quamation, may  be  reproduced  again  and  again.  But  it  would  seem  that 
brain -tissue  has  no  power  to  form  a  single  fresh  ganglion-cell. 

For  the  efficient  causes  which  call  forth  regenerative  or  hyperplastic 
proliferation,  we  refer  the  reader  to  Arts.  78-82.  Here  we  have  only  to 
remind  him  once  more  that  it  is  not  the  agency  or  noxa  which  excited  the 
inflammation  which  now  excites  the  cells  to  multiply,  by  some  kind  of 
direct  stimulus.  Multiplication  is  completely  independent  of  the  original 
cause  of  the  inflammation.  It  is  simply  the  result  of  changes  in  the  vital 
conditions  or  environment  of  the  cells  ;  and  these  changes  are  the  result 
of  the  inflammatory  process  itself. 

105.  If  the  inflammation  continues  for  a  time  and  is  not  too  intense, 
and  if  the  circulation  is  not  too  seriously  interfered  with,  so  that  a  good 
blood-supply  is  continuously  kept  up,  we  have  all  that  is  needed  for  the 
production  of  inflammatory  tissue.  The  cells  which  build  up  the  new 
tissue  are  the  migrated  white  blood-cells  or  leucocytes  ;  the  new  tissue* 
which  they  form  is  described  as  granulation -tissue  and  cicatricial 
tissue.  The  most  important  factor  in  this  plastic  process  is  the  forma- 
tion of  new  blood-vessels.  These  alone  make  it  possible  to  keep  the 
young  formative  tissue  supplied  with  adequate  nutriment. 

The  factors  which  cause  the  inflammatory  process  to  take  on  a  forma- 
tive or  constructive  character  are  not  always  the  same.  We  must  in 
general  assume  that  some  cause  is  acting  which  keeps  up  the  morbid  al- 
teration in  the  vessel-walls,  and  so  gives  the  inflammation  in  some  degree 
a  chronic  character.  In  open  wounds  the  inflammation  is  kept  up  by 
contact  with  the  air,  with  the  floating  matters  suspended  in  it,  with 
the  dressings,  with  the  secretions  from  the  surface.  This  continues  till 
the  skin,  growing  over  from  the  margins  of  the  wound,  at  length 
protects  the  vascular  tissue  from  further  irritation.  In  subcutaneous 
necroses  following  on  acute  exudative  inflammation,  the  dead  tissues 
or  dead  exudations  are  enough  to  maintain  a  certain  irritation  in  their 
neighborhood,  especially  as  they  undergo  certain  chemical  changes  be- 
fore they  are  hnall y  absorbed.  In  other  cases,  the  original  cause  of  in- 
jury persists  and  continues  to  excite  ever  fresh  inflammation  ;  or  a  new 
injury  may  affect  a  part  in  which  inflammation  is  declining  or  over- 
past, ?ind  kindle  it  afresh.  Which  of  all  these  possibilities  applies  to  a 
given  case  is  often  hard  to  determine.  Very  frequently  several  such 
factors  are  in  action,  either  at  the  same  time,  or  at  different  stages  ol 
the  process, 

Plastic  inflammation  is,  moreover,  always  associated  with  some  form 
of  degeneration.  In  parenchymatous  organs,  for  instance,  the  growth 
of  new  fibrous  tissue  involves  the  atrophy  or  destruction  of   the  proper 
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and  specific  elements.  Intrinsic  sources  of  irritation  of  this  kind  are 
thus  seldom  wanting,  and  they  maintain  the  inflammatory  process,  even 
when  the  original  exciting  cause  has  ceased  to  to 

106.  The  new  tissue  produced  as  a  result  of  inflammation  often  fulfils 
the  purpose  of  replacing  tissue  that  has  been  lost.  This  application  of 
the  process  is  apparent  in  the  healing  of  wounds.  In  an  open  skin- 
wound,  for  instance,  there  is  formed  first  of  all  a  delicate  grayish-red  vas- 
cular formative  layer,  the  so-culled  granulating  surface.  This  in  ;» 
way  unites  the  borders  of  the  wound.     After  a  time  it  becomes  covered 

f  with  skin,  and  is  transformed  into  fibrous  tissue.  The  breach  is 
thus  filled  up,  the  separated  parts  united,  and  a  scar  is  formed.  The 
5Car  or  cicatrix  is  thus  the  result  of  an  inflammatory  plastic  process. 
Scar-tissue  is  formed  in  other  organs  in  the  same  way,  and  with  the  same 
result  of  replacing  a  loss  of  substance. 

In  many  cases,  however,  the  production  of  new  tissue  by  inflamma- 
tion does  not  serve  so  useful  a  purpose.  It  often  takes  the  form  of  a 
useless  or  injurious  hyperplasia.  This  happens,  for  example,  when  after 
inflammation  the  corium  of  the  skin  thickens,  or  the  papilla!  become  en- 
larged ;  or  when  the  fibrous  tissue  of  the  kidney  or  the  liver  is  morbidly 
increased,  giving  rise  to  disturbance*  in  the  nutrition  of  thn  nrpnn.  Even 
the  formation  of  adhesions  and  adhesive  membranes  connecting  the  or- 
gans of  the  great  serous  cavities  Is  often  accompanied  by  impairment  and 
hindrance  of  their  functions, 

107.  As  we  have  just  stated  (Art.  105),  inBammatory  tissues  are  de- 
veloped from  extravasated  leucocytes,  in  cases  where  the  circulation  has 
not  been  very  seriously  interfered  with.  This  last  ensures  that  the 
exuded  corpuscles  are  speedily  irrigated  with  a  sufficient  but  not  too 
abundant  stream  of  plasma.  These  conditions  are  perfectly  fulfilled  in 
the  aseptic  healing  of  an  ordinary  wound. 

If  an  open  wound  be  observed  twenty-four  hours  after  it  is  inflicted, 
the  bottom  and  edges  will  be  found  to  be  intensely  red  and  somewhat 
swollen.  The  elements  of  the  tissue  are  still  quite  distinguishable, 
though  the  tissue  seems  turgid,  and  here  and  there  small  necrosed  shreds 
are  visible.  On  the  second  day,  the  tissues  have  a  more  gelatinous  ap- 
pearance, the  outlines  of  the  tissue-elements  (cells  and  fibres)  are  blurred, 
and  the  color  is  a  grayish  red.  A  reddish  yellow  liquid  lies  on  the  sur- 
face. After  the  second  day  little  red  nodules  or  granules  begin  to  ap- 
pear over  the  entire  wound.  These  increase  rapidly  in  size  and  number, 
and  become  at  length  confluent.  After  two  or  three  days  there  is  thus 
formed  a  continuous  red  granular  layer — the  granulating  surface.  It  is 
covered  with  a  more  or  less  abundant  secretion,  which  changes  to  a  gray- 
ish gelatinous  film,  and  afterward  becomes  more  yellowish  and  creamy  in 
consistence.  This  film  is  composed  of  an  albuminous  coaguiable  exuda- 
tion and  numerous  leucocytes,  some  of  them  with  one  nucleus,  but  most 
of  them  with  two  or  three  small  rounded  ones.  These  are  pus-corpus- 
cles.     They  are  not  capable  of  further  development,  but  are  rather  to  be 
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looked  upon  as  cells  in  process  of  decay*     The  multiplication  of  the  nu- 
clei is  evidence,  not  of  subdivision,  but  of  disintegration. 

The  whole  of  the  uew  tissue  formed  is  derived  from  this  delicate  red 
formative  or  embryonic  tissue,  the  granulation-tissue.  From  this  the 
cicatricial  tissue  is  developed. 

[It  seems  beyond  doubt  that  the  multiple   nuclei   of  pus-cells  (Fi^r. 
25,  «j)  are  simply  the   result  of  disintegration.     Nothing  has  been   ob- 
served to  indicate  t hat   the  division  of  the  nucleus  is  followed  by  a  d 
sion  of  the   cell,  and    nothing   is   known  of   their   further  development. 

idesj  it  is  noted  that  the  combined  size  of  the  multiple  nuclei  is  not 
greater  than  that  of  the  single  nucleus.  This  shows  that  the  partial 
nuclei  have  not  the  power,  like  true  daughter-nuclei,  of  growing  by 
assimilation  of  substance  from  the  protoplasm  of  the  cell  (ICuss,  "  1 
vascularity  et  de  l'lnflammation/'  Paris,  1846;  Paget,  "Surg.  Path.." 
Lect.  10).] 


108*  The  naked-eye  appearances  in  the  healing  wound  are  referable, 
partly  to  the  accumulation  of  white  blood-cells,  partly  to  dilatation  arid 
distention  of  the  vessels,  and  partly  to  the  formation  of  new  vessels. 
This  latter  takes  place  by  means  of  off-shoots  from  the  capillaries,  as  de- 
scribed in  Art.  86.  No  other  mode  of  vascularization  has  been  certainly 
made  out. 

The  development  of  granulations  and  cicatricial  tissue  takes  place  in 
the  following  way. 

The  injury  sets  up  inflammation,  which  leads  to  an  infiltration  of  cells 
at  the  borders  of  the  wound.  Large  numbers  of  migrated  cells  (with  a 
certain  quantity  of  fluid)  are  thus  accumulated.  Meanwhile,  parts  of  the 
existing  tissue  disintegrate  by  softening  and  liquefaction.  A  soft  text 
ure  is  in  this  way  produced  which  is  made  up  almost  entirely  of 
round-cells,  with  very  little  intercellular  substance.  Some  of  these  C 
chiefly  those  containing  several  fragmentary  nuclei  (Fig.  25,  at)t  cease 
thereupon  to  live,  and  form  true  pus -corpuscles.  They  are  either  thrown 
off  with  the  secretions  from  the  wound,  or  are  absorbed,  or  dissolved  i 
Htttt  and  utilized  to  feed  the  more  vigorous  living  cells.  On  the  otlur 
hand,  another  set  of  (uninuclear)  cells  (a)  begin  to  grow.  Their  proto- 
plasm increases  in  amount  and  becomes  more  markedly  granular  (Fig. 
25,  b).  At  the  same  time  the  cloudy  finely  granular  rounded  nucleus 
becomes  clearer,  oval,  and  vesicular  (b).  The  nuclear  juice  and  nuclear 
substance  become  distinct,  so  that  it  becomes  possible  to  discern  clearly 
a  nuclear  membrane,  nucleoli,  and  nuclear  granules  and  filaments.  This 
different  tat  ion  of  the  elements  of  tlm  nucleus  gives  the  cell  an  altogether 
different  aspect  and  habit.  It  resembles  an  epithelial  cell,  or  as  it  is 
phrased — it  becomes  epithelioid. 

The  transformation  of  leucocytes  into  epithelioid  cells  is  accompanied 
by  cohesion  of  the  protoplasm   of  separate  cells.     A  growing  cell  may 
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appropriate  the  substance  of  others  which  are  decaying  ;  or  two  equal 
cells  may  coalesce  to  form  a  single  one. 

The  epithelioid  cells  are  the  formative  cells  of  the  granulation-tissue  J 
they  alone  have  the  power  of  producing  new  connective  tissue.  They 
are  best  described  as  fibroblasts.  They  are  usually  uninuclear,  and 
their  numbers  increase  partly  by  successive  transformations  of  round- 
cells,  partly  by  subdivision.  Very  probably  the  division  of  their  nuclei 
is  of  the  kary  ok  luetic  type.     If  the  protoplasm  does  not  subdivide  for 


Via,  25. — TJrannlaiioTi-rj-llx  in  varioun  Mtag«*.     x  ftOO    {Plrawarmlne  «tntalng.)    n,  uninuclear;  <tj,  multl- 
migrated  white  blood-corpuscle* :  bt  various  forma  of  nninucienr  form  at  it  a  oeJU  ;  e,blnnclear ;  i 
formative  oeli :  d.  formative  cell*  developing  into  connective  timuo  ;  «,  developed  connective  Umiu-, 


some  time  after  the  nucleus  has  divided,  binuclear  (c)  cells  are  funned  j 
and  even  in  some  instances  large  multinuclear  cells,  the  so-called  giant 
cells  (t\).     In  healthy  granulations  giant-cells  are  produced  but  sparingly. 


[Ziegler  has  endeavored  to  prove  experimentally  that  the  migrated 
white  blood-cells  are  capable  of  further  development,  and  are  the  primary 
source  of  cicatricial  tissue  ("  Exper.  Unterauch.  ub.  d.  Herkunft  d.  Tuber* 
k^lclemcnte/1  Wurxburg,  1875,  and  "Unterauch.  ub.  path.  Bindegewebs- 
und  Gefassnftubildung."  Wttrzburg,  1876),      He  made  a  small,  disc-shaped 

; nber  by  fastening  together  two  thin  cover-glasses  a  slight  distance 
apart.  This  was  inserted  under  the  skin  of  a  dog  and  left  for  a  certain 
length  of  time.  When  it  was  removed  its  contents  could  be  examined 
microscopically.  The  thin  interspace  was  found  to  be  filled  with  cells, 
which  either  perished  and  broke  up  or  underwent  further  development. 
In  a  single  layer  of  cells  obtained  in  this  way,  there  were  always  some 
undergoing  progressive  change,  and  they  could  be  observed  with  great 
ease.     Thus  not  merely  at  the  borders,  but  over  the  whole  field,  cells  were 
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found  in  all  stages  of  development  from  the  lymphoid  to  the  epithelioid 
and  giant-cell  type.  The  actual  formation  of  tissue  from  them  could  be 
followed.  When  large  cells  are  formed,  a  certain  number  of  the  round- 
cells  in  their  neighborhood  disappear.  It  is  as  if  their  protoplasm  were 
appropriated  by  the  larger  growing  cell.  This  is  less  surprising,  as  we 
know  that  migratory  cells  frequently  pick  up  molecular  matters  (such  as 
cinnabar)  which  they  find  in  their  way.  The  only  difference  is  that  the 
protoplasm  is  assimilated  and  utilized  for  growth  ;  the  cinnabar  of  course 
is  not. 

The  various  stages  of  micleus-di vision  cannot  as  yet  be  described  in 
detail  ;  only  some  of  them  have  been  observed.  So  far  as  is  known,  they 
correspond  with  the  scheme  of  Arts.  74  and  75.  Now  and  then  a  radial 
arrangement  of  the  granules  of  the  protoplasm  is  observed  near  the  poles 
of  the  nucleus. 

Ziegler's  results  have  been  called  in  question  by  various  observers 
(Ewetzky,  Weiss,  Bottcher,  Baumgarten,  and  others).  These  observers 
maintain  that  the  migrated  cells  have  no  power  of  further  development, 
and  attribute  the  formation  of  new  tissue  to  the  multiplication  of  the 
fixed  tissue-cells,  especially  in  the  case  of  the  epithelia.  Their  experi- 
mental methods  have  been  so  different  from  Zieglers,  and  their  criticisms 
rest  so  much  more  on  their  own  special  theories  of  inflammation  than  on 
the  facts  adduced,  that  it  is  difficult  to  find  a  common  basis  for  the  dis- 
cussion of  them.  Those  who  have  used  similar  methods  have  in  the  main 
arrived  at  similar  results.  Senftleben  ("  Virch.  Arch.,"  vols,  lxxii.  and 
IxxviL)  introduced  fragments  of  dead  lung,  or  artery-wall,  into  the  peri- 
toneal cavity  of  an  animal.  Tillmanns  (u  Virch.  Arch.,"  vol.  Ixxviii.)  used 
bits  of  hardened  organs  with  artificial  cavities  in  them.  Hamilton 
{"Sponge-grafting,'*  Edm.  Med.  Journal^  1881),  introduced  bits  of 
sponge.  All  of  these  have  found  that  the  cells  which  migrate  into  the 
receptacles  thus  artificially  provided  undergo  further  development. 
Heidenhain  had  already  discovered  large  cells  in  round  bits  of  elder-pith, 
which  he  had  inserted  into  the  abdominal  cavity  of  guinea-pigs  ("  Ueber 
d.  Verfettung  fremder  Korper  in  der  Bauchhohle,"  Breslau,  1872). 
Schede  ("  Arch.  f.  klin.  Chin,"  xv.),  Aufrecht  ("Virch.  Arch.,"  vol. 
xliv.),  Bizzozoro  (u  Annali  universi  di  medtcina,''  1868),  and  others  had 
already  observed  facts  which  were  in  favor  of  the  notion  that  develop* 
ment  does  take  place  in  migrated  cells.] 

109.  The  newly  formed  fibroblasts  are  rounded  cells  (Fig,  25,  b). 
They  soon  change  their  form,  however,  by  sending  out  processes  and  be^ 
coming  elongated.  In  this  way  cells  are  produced  which  are  club-shaped, 
spindle-shaped,  or  branched  (l>)  ;  and  these  cohere  and  coalesce  m  various 
ways,  Meantime  the  larger  formative  cells  are  multiplied  till  at  length 
they  outnumber  the  small  round-cells.  Here  and  there  they  become 
tightly  packed  together.  This  is  especially  noticed  in  the  deeper  layers 
of  the  granulation-tissue.     When   their  number  has  reached  a  certain 
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point,  fibrous  tissue  begins  to  be  produced  by  the  formation  of  a  fibril- 
lated  intercellular  substance.  This  latter  arises  in  part  directly  from  the 
cell-protoplasm,  and  in  part  from  a  homogeneous  ground-substance  de- 
rived from  the  fibroblasts.  In  the  first  case,  from  the  ends  and  lateral 
border*  of  the  formative  cells  (d)  there  grow  out  fine  fibril Ue,  which 
unite  with  those  of  the  neighboring  cells.  The  direction  and  extent  «>f 
the  fibrous  strands  thus  produced  are  independent  of  the  original  form 
and  disposition  of  the  formative  cells.  The  run  of  the  fibres  is  generally 
in  the  same  direction  for  considerable  lengths.  When  the  fibril  lie  have 
reached  a  certain  degree  of  definiteness  and  strength  the  process  of 
fibrillation  ceases,  and  the  remaining  cells  with  their  nuclei  remain  as 
fixed  connective  tissue-cells  (e).  They  lie  along  the  surface  of  the  fibrous 
bundles.  The  process  is  thus  completed — granulation-tissue  has  become 
cicatricial  tissue. 

The  formation  of  new  vessels  starts  as  soon  as  the  first  formative 
cells  are  developed.  It  proceeds  rapidly,  and  even  in  a  day  or  two 
multitudes  of  vascular  loops  are  already  produced.  They  bring  the 
granulations  the  nutriment  they  nced9  and  supply  cells  to  fill  the  vacan- 
cies occasioned  by  absorption  of  the  first  leucocytes.  The  only  part 
taken  by  the  epithelioid  cells  in  vascularization  is — that  they  serve  to 
strengthen  the  thin-walled  new  capillaries,  by  disposing  themselves  along 
the  outer  surface  of  the  vessels.  It  is  possible  that  fibroblasts  may  now 
and  then  take  part  in  the  formation  of  new  vessels.  This  they  may  do 
by  attaching  themselves  to  the  budding  off -shoots,  and  thus  assuming  the 
form  of  buds  themselves.  By  excavation  of  their  contents  they  are  then 
converted  into  permeable  channels. 

Giant-cells,  when  they  are  present,  seem  to  play  no  special  part  in  the 
transformation  of  the  granulations.  They  form  fibrous  tissue  in  the  same 
manner  as  the  other  fibroblasts. 

[Ziegler  has  observed  the  process  of  scar- form  at  ion  from  granulation- 
tissue,  both  in  ordinary  granulations  and  by  the  cover-glass  method. 
The  latter  yields  preparations  which  are  better  than  any  sections, 
inasmuch  as  all  the  cells  and  cell-structures  remain  in  situ ;  there  is  no 
possibility  of  disintegration  or  disturbance  of  the  natural  relations. 
Tillmann*s  (he.  cit,)  observations  agree  with  Ziegler's. 

The  assertion  is  often  made  (Billroth's  H  Surgical  Pathology,"  Rind- 
fleisch's  "Pathological  Histology")  that  granulation-tissue  passes  into 
spindle-celled  tissue.  This  is  only  partially  the  case.  Spindle-cells  are 
formed  often  enough,  but  the  cells  are  just  as  often  of  many  diverse  shapes. 

The  granulations,  when  they  are  first  formed,  are  nourished  bv  the 
plasma  which  escapes  from  the  existing  vessels.  Thiersch  has  shown 
that  the  spaces  in  which  this  circulates  among  the  granulations  may  be 
injected  from  the  blood-vessels.  This  mode  of  nutrition  is,  however,  in. 
adequate  for  the  complete  formation  of  the  embryonic  tissue  ;  new  vessels 
are  therefore  required. 
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Ziegler  (!o*\  ciL)  and  Brodowski  (i(  Virch.  Arch.,"  vol.  lxiii.)  have  de- 
scribed a  special  relation  of  the  giant-cells  to  the  process  of  vasculariza- 
tion, but  this  is  no  longer  maintained.] 

110.  The  constructive  processes  taking  place  in  the  wound  are 
pleted  when  the  cicatricial  fibrous  tissue  is  formed.  The  subsequent 
changes  are  limited  to  a  certain  amount  of  shrinking  or  contraction  in  the 
new  tissue,  and  the  suppression  uf  some  of  the  new  blood-vessels.  The 
soar,  which  from  its  vascularity  is  at  first  decidedly  redder  than  its  sur- 
roundings, begins  to  pale  ;  and  at  length  becomes  paler  and  whiter  than 
its  surroundings.  A  depression  frequently  results  from  the  shrinking  of 
the  cicatricial  tissue.  The  smaller  the  wound  the  smaller  and  less  marked 
is  the  scar. 

This  form  of  healing,  in  which  the  wound  is  closed  by  means  of  its 
own  granulations,  is  called  healing  by  second  intention.  Healing  by 
first  intention  occurs  when  two  wounded  surfaces  come  into  con 
and  grow  together  without  the  intervention  of  visible  granulations.  In 
principle  the  process  is  the  same  as  in  the  first  case.  An  inflammatory 
infiltration  is  produced,  and  in  this  new  vessels  and  new  fibrous  tissue  are 
developed.  The  difference  is  merely  quantitative.  In  skin-wounds,  for 
example,  the  exudation  and  granulations  are  so  insignificant  in  amount 
that  they  are  imperceptible  ;  they  are  very  quickly  bridged  and  covered 
over  by  regenerative  multiplication  of  the  epidermal  cells. 

The  chronic  inflammatory  processes  leading  to  fibrous  hyperplasia  fal- 
low in  general  the  same  course  as  when  new  tissue  is  being  formed.  In 
different  organs,  however,  there  are  special  peculiarities  to  be  noted.  They 
will  be  treated  of  in  considering  the  special  pathology  of  the  several  organs. 

111.  While  cicatricial  tissue  is  forming  in  an  organ  by  means  of 
granulations,  it  usually  happens  that  the  fixed  tissue-cells  also  be 

to  multiply  by  subdivision.  The  extent  to  which  this  multiplication  goes 
on,  and  the  share  it  contributes  to  the  final  result,  are  by  no  means 
constant,  But  they  are  by  no  means  negligible,  especially  in  long-con- 
tinued inflammations.  Hence  the  different  importance  assigned  to  such 
cellmultiplication  by  different  observers.  Some  ascribed  all  formation  of 
new  tissue  to  it,  denying  the  existence  of  the  inflammatory  process 
above  described.  Others  allow  it  small  significance,  or  ignore  it  al- 
together. The  truth  is  probably  this — that,  accompanying  the  inflam- 
matory constructive  process,  there  is  always  some  regenerative  prolifer- 
ation in  the  tissue,  and  that  this  is  in  inverse  relation  to  the  severity  of 
the  inflammation.  Epithelium  is  a  tissue  which  cannot  be  reproduced 
by  means  of  granulations  ;  it  can  be  reproduced  only  by  regenerative 
proliferation.  Other  specially  differentiated  tissues,  such  as  muscles, 
nerves,  bones,  vessels,  are  in  the  same  case.  These,  if  replaced  at  all 
must  be  replaced  by  regeneration  Starting  in  pre-existing  homologou 
tissues.  Cicatricial  tissue  pure  and  simple  is  therefore  devoid  of  all  such 
specialized  structures,  with  the  one  exception  of  vessels. 
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If  yre  were  to  define  granulation-tissue  according  to  its  apparent 
purpose  we  might  say  that  it  is  a  structure  fashioned  out  of  the  cellular 
material  gathered  by  the  blood  from  the  system  iu  general,  and  utilized 
to  make  good  a  defect  which  the  fixed  tissue-cells  of  the  injured  region 
are  unable  to  repair.  This  final  purpose,  unfortunately  for  teleology, 
only  appears  in  the  process  by  which  wounds  are  repaired.  It  is  not 
apparent  in  the  fibrous  hyperplasias  of  glandular  organs,  or  in  the  for- 
mation of  adhesions  and  false  membranes  ;  but  the  mechanism  is  the 
same. 


CHAPTER   XXIH. 

IMPERFECT  BE*ABSORPHON^FOREIGN   SUBSTANCES. 

112.  The  re-absorption  of  inflammatory  exudations  is  not  always  so 
complete  as  we  have  hitherto  assumed  (Art.  104).  Though  it  is  true 
that  in  most  cases  even  exudations  containing  numerous  corpuscular  ele- 
ments are  sooner  or  later  absorbed,  still  there  are  limitations  to  this ;  or 
it  may  be  that  circumstances  arise  which  directly  check  or  hinder  the 
process.  If  re-absorption  (or  briefly  resorption)  does  not  ensue,  further 
changes  take  place  in  the  exudation,  whether  it  be  an  effusion  into  a 
cavity  or  an  infiltration  of  a  tissue,     The  commonest  result  is  condensa* 
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Fio.  96.— PiUM*H«  becoming  f»tty  end  nhrinking.  x  400.  a,  pu*-ecll  in  rotation  of 
puk-cell  treated  with  acetic  acid  ;  &,,  so-called  jnanalntiun  <vll ;  b  shrunken  pu»«eUn ;  c 
Catty  pua-ccll ;  tt,  pus-ceil*  that  have  become  fatty  and  broken  up  (Glugo'A  corpuscle*). 
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lion,  depending  on  loss  of  water  and  caseation.  In  purulent  effusions, 
for  example,  the  pas-cells  undergo  fatty  changes  (Fig.  2G,  (/,  "Gluj 
corpuscles").  They  then  shrink  and  break  up,  so  that  presently  all  that 
is  left  is  a  mass  of  small  irregular  lumps  (c  and  &,),  and  granular  detritus 
(rf,).  The  watery  parts  of  the  exudation  being  more  or  less  absorbed, 
these  products  of  disintegration  form  a  creamy  or  cheesy  pulp.  Fibrin- 
ous effusions  may  also  be  transformed  into  a  mass  of  cheesy  detritus. 
These  not  infrequently  become  calcined  as  time  goes  on. 

Condensed  effusions  of  this  kind  may  long  resist  resorption.  It  often 
happens  that  they  cannot  be  removed  in  this  way  at  all.  Infiltrated  tis- 
sues which  have  necrosed  may,  in  like  manner,  resist  resorption,  and  so 
persist  for  an  indefinite  time.  Dead  bone  and  fascia  especially,  which  are 
hard  to  liquefy  or  disintegrate,  may  long  be  retained.     But  softer  tissues 
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rnay  likewise  become  incapable  of  resorption,  when  necrosis  has  resulted 
in  their  caseation  or  mummification. 

113,  Tissues  which  have  been  killed  by  the  original  injury  or  by  the 
subsequent  inflammation,  and  inflammatory  exudations,  are  no  longer 
parts  of  the  organ ism.  They  are  foreign  substances,  and  they  act  as 
such.  In  other  words,  they  set  up  and  maintain  inflammation  in  their 
neighborhood.  They  act  like  foreign  bodies  thrust  forcibly  into  the  tis- 
sues from  without.  Necroses  other  than  inflammatory,  such  as  those  re- 
sulting from  ischeemia,  and  hemorrhagic  effusions  or  extravasated  blood 
which  has  become  necrosed,  all  act  in  the  same  way  as  foreign  substances. 
To  the  tissue  affected  by  them  it  matters  nothing  whether  they  once  be- 
longed to  the  organism  or  not.  It  is  of  more  importance  to  consider  the 
physico-chemical  nature  of  the  foreign  substance.  This  it  is  which  de- 
termines the  intensity,  the  extent,  the  general  character  of  the  inflamma- 
tion induced. 

The  great  importance  of  the  inflammations  excited  by  such  dead  or 
foreign  substances  makes  it  absolutely  essential  to  have  a  clear  concep- 
tion of  their  nature.  And  we  must  in  especial  discover  the  characteris- 
tics of  the  inflammation  set  up  when  the  foreign  substances  are  of  cor- 
ular  size.  Stated  generally,  we  may  put  it— that  in  such  a  case  we 
have  in  addition  to  the  ordinary  phenomena  of  inflammation  other  pro- 
cesses whose  object  is  the  removal  of  the  foreign  substance.  The  pecu- 
liarities of  special  cases  depend  on  the  physico-chemical  nature  of  the 
substance. 

Foreign  substances  may  be  divided  into  two  groups  :- — those  which 
have  but  a  slight  effect  or  none  in  altering  the  surrounding  tissue,  and 
those  which  act  destructively  and  excite  violent  inflammation.  Among 
the  first  group  are  some  substances  easily  absorbed,  and  others  which  are 
absorbed  with  difficulty. 

114.  TTie  easily  absorbed  substances  include  liquids  and  small  solid 
matters  which  have  no  intense  chemical  action  on  the  surrounding  tissue. 
Of  this  latter  kind  are,  for  example,  cinnabar,  which  is  rubbed  into  the 
skin  in  tattooing  ;  the  dust  of  coal,  lime,  or  iron,  which  is  inhaled  and 
passes  from  the  alveoli  into  the  lung-tissue  ;  and  lastly,  fatty  and  disin- 
tegrated exudations,  softened  and  disintegrated  tissues,  and  such  like. 

The  effects  produced  in  the  organism  by  small  corpuscular  bodies  of 
the  above  kinds  are  not  serious.  Perceptible  inflammatory  changes  are 
brought  about  only  when  large  quantities  of  them  are  present  together; 
their  effects  are  thus  integrated  as  it  were. 

Most  of  the  pulverulent  or  corpuscular  matters  referred  to  are  removed 
from  the  tissue  containing  them  by  resorption.  If  they  lie  within  a  liquid 
exudation  (as  do  fatty  pus-cells  or  free  oil-globules)  they  may  be  taken 
up  along  with  it  into  the  lymphatics,  and  so  carried  off.  A  large  number 
of  them  would  still,  however,  remain,  if  another  means  were  not  at  hand 
for  disppsing  of  them.  The  additional  resource  is  brought  into  play  by 
the  mild  inflammation  which  the  foreign  substance  excites.     The  agents 
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are  the  white  blood-cells  which  thereupon  migrate  from  the  blood-vessels, 
These  migratory  cells  appropriate  the  foreign  substances  lying  in  the 
tissue  (Fig.  27,  A,  A„  Aa,  /*,)»  They  let  their  protoplasm  flow  round  them, 
and  so  take  them  up  into  their  interior.  By  frequent  repetition  of 
process  granule-carrying  cells  are  produced.  According  to  their  con- 
tents, these  have  been  variously  described  as  fat-granule  carriers  (AJ, 
blood -cell  carriers  (At),  pigment-granule  cells  (Fig.  28,  c),  dust-evils, 
nabar-carrying  spherules,  etc.  In  cerebral  degenerations,  we  constantly 
lind  cells  containing  granules  and  minute  drops  (Fig.  27,  hlt  ht);  these 


Tta.  27,— Section  through  *  Degenerating  Patch  from  the  Brain,     y  800,    (Osmium  prenaratinn,)    o, 
sael  fllk-d  with  blood  ;  6,  tunica  media;  c,  advonlitia  with  It*  lymph  Rfunth  ,  if,  onaltrml  ncuroglii 
cells;  «,  ratty  ncnt-oglift-cells ;  /,  blnarlear  neurotflia-oells :  0,  sclerosed  tissue ;  A.  roand  cells ;  *,,  re 
cells  containing  single  oil- globules;   A,,   fat  granule  carriers;  AM  pigment  granule  cells,  wmo  ountainiiif 
blood-cellt. 


are  migratory  cells,  which  have  taken  up  some  of  the  products  of  disinte- 
gration of  the  brain-substance. 

The  carrier-cells  ultimately  reach  the  lymphatics.  Thus  in  the  brain 
they  accumulate  in  the  lymph-spaces  surrounding  the  adventitia  of  the 
arteries  (Fig.  27,  <?).  Hence  they  are  carried  on  by  the  lymph-current,  and 
at  length  reach  the  lymphatic  glands.  Here  they  are  retained  for  a  time, 
and  ultimately  filtered  away — at  least  in  part.  In  Fig.  28  is  represented 
a  lymphatic  gland  infiltrated  with  pigment-carrying  cells ;  these  were  de- 
rived from  an  extensive  hemorrhage  which  had  undergone  resorption. 
The  pigment-carriers  for  the  most  part  remain  within  the  lymph-sinuses; 
only  a  few  have  penetrated  the  follicles.  The  greater  portion  of#the  for- 
eign substance  absorbed  usually  remains  in  the  lymphatic  gland;  but  it 
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may  happen  that  a  part  filters  through  it  and  reaches  the  next  gland,  or 
ultimately  the  blood- vessels.     A  considerable  quantity  of  corpuscular  for- 
matler  can  in  this  way  be  removed.     Often,  however,  the  absorption 
Is  inadequate,  and  a  portion  of  the  substance  remains  hi  l< ><-<). 

Foreign  substances  may  be  deposited  along  the  walls  of  the  lympha- 
tics as  well  as  in  the  glands.  The  granules  inclosed  in  the  earrier-cell3 
are  set  free  as  the  cells  decay.  Hence  it  often  happens  that  lymphatics, 
which  have  conveyed  away  quantities  of  pigmented  substance,  show 
traces  of  pigmentation  all  along  their  course.  This  happens  likewise  in 
the  corresponding  glands.  The  deposits  may  even  excite  the  respective 
tissues  to  inflammatory  hyperplasia. 


l&  2S.  —  S*-cUon  of  n  Lymphatic  Gland  whose  Statues  and  Alveoli  contain  Pigment- granule  Cello,  v  80, 
(Carmine  ctAinlng.t    a,  fol'liule  ;  6,  trabecule ;  c,  pigment-granule  ooll*. 

The  above  process  is,  of  course,  only  carried  out  in  its  entirety  when 
foreign  substances  are  insoluble  and  indestructible.     Soluble  and  de- 
structible matters  like  chalk,  fat,  myeline,  are  sooner  or  later  dissolved  or 
attacked  ;  the  agency  of  the  cells,  of  oxygen,  or  of  non-organized  fer- 

uipletes  their  destruction. 

[References  ; — Virehow's  (<  Cellular  Pathology;"  Ponfick,  "  Virch. 
Arch./'  vol.  xiwii.;  limdlleisch,  "  Exper.  lib,  d.  Histol.  des  Blutes,"  1863  ; 
Qttbj  «  Virch.  Arch.,'*  vol.  lvL;   Bizzozero,  "Med.  Jabrb.,"  1872.] 


Lift,   The  process   of  resorption  and  the  associated  inflammation  are 
iewbat  different  in  character  when  the  foreign  substance  forms  a  corn- 
mass,  offering  more  or  less  resistance  to  removal.     Such  are,  for  ex- 
ample, ligatures,  drainage-tubes,  ivory  pegs,  leaden  pellets,  necrosed  bone, 
compact  hemorrhagic  patches,  hsematomata  and  infarcts,  thrombi,  coagu- 
lated or  condensed  exudations,  necrotic  cheesy  masses,  etc. 

All  of  these  excite  in  the  surrounding  tissue  a  certain  amount  of  in- 
flammation, though  its  intensity  is  very  various.     If  the  foreign  body  is 
quite  insoluble  in  the  juices,  as  glass  is,  and  if  the  introduction  of  it  is 
unaccompanied  by  any  injury  to  the  tissues  among  which  it  lies  (<?.</.,  in 
11 
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the  abdominal   cavit}*,)  then   the  effect  may  be  almost  nothing.     Bodies 
which  are  soluble,  and  undergo  chemical  changes  in   the  tissues,  us 
irritate  them  much  more,  and  the  inflammatory  processes  excited  ait-  I 
erally  intense.     This  is  also  true  of  bodies  (like  bullets)  which   produce 
hi  ■■■^ration  as  they  penetrate  the  tissue. 

Tin-  first  stage  is  the  formation  of  a  zone  of  inflammatory  infiltration 
around  the  foreign  body.  This  is  followed  by  the  development  of  gran- 
ulation-tissue, and  at  length  of  ftbroufl  tissue.  If  the  foreign  body  is  not 
meanwhile  absorbed,  it  thus  becomes  encapsuled.  Only  insoluble  and 
compact  bodies  cau  remain  quite  unaltered,  for  resorption  is  as  it  were 
attempted,  even  though  it  be  in  vain.  Bodies  which  are  at  all  assailable 
are  sure  sooner  or  later  to  undergo  changes,  These  ensue  as  foll<> 
the  migratory  leucocytes,  tra:  I    into  uninuclear   or   multimiclear 

formative  cells,  attach  themselves  to  the  surface  of  the  object.  If  this 
be  made  up  of  smaller  parts,  or  if  particles  of  necrosed  tissue  be  mingled 
with   it  (such   as  deoo  I   blood  in  hemorrhagic  patches),  these   are 

taken  up  by  the  cells  and  carried  off  in  the  manner  set  forth  in  Art.  11-4. 
Ii'  tin-   body  be  compact  and  not  to  be    broken  up,  the  cells    cling  to   its 
surface.      If  there  be  accessible  cavities  or  clefts  in  it,  they  penetrate 
these.     If  the  cells  bo   insufficiently  nourished,  they   become  fatty 
die.     If  new  vessels  are  formed  to  supply  them,  they  develop  as  granula- 
tions.    Very  often   indeed  multinuclear  or  giant-cells  are  found  in  such 
circumstances.     A  dead  piece  of  bone  inserted  under  the  skin  of  an  animal, 
and  examined  a  few  weeks  after,  will  be  found  interpenetrated  with 
cular  granulations,  and  the  trabecule  will  be  beset  in  many  places  with 
giant-cells.     The   whole   process   is   very  similar  to  that  of  physiological 
bone-resorption.      By  means   of   the  clinging  cells  blood-clots,  necrotic 
patches,  inserted  pieces  of  dead  liver  or  lung,  ligatures,  etc.,  are  absorbed 
amid  the  granulations.     They  are  partly  softened  and  dissolved,  partly 
broken  up  and  carried  away. 

Tins  process  is  peculiarly  modified  when  the  foreign  substance  is  firmly 
connected  with  the  surrounding  tissue  ;  when  it  is  in  facta  necrosed  frag- 
ment of  the  tissue  itself,  such  as  bone  or  kidney.  In  this  case  the  first 
step  is  the  separation  of  the  living  tissue  from  the  dead.  At  the  common 
boundary  of  the  two  an  inflammatory  zone  is  formed,  which  by  the  soft- 
ening and  resorption  of  the  border-tissue  leads  to  the  loosening  of  dead 
from  living.  This  zone  is  called  the  zone  of  demarcation;  the  loos- 
ened piece  is  a  sequestrum.  The  sequestrum  is  by  and  by  broken  up 
and  absorbed.  If  it  lie,s  on  the  surface  it  is  thrown  off  as  a  slough  ;  it 
leaves  an  ulcer  behind  it. 

A  further  modification  ensues  when  the  foreign  substance  simply  lies 
on  the  surface  of  an  organ.  This  occurs,  for  example,  in  the  fibrinous 
effusions  which  form  on  the  surface  of  the  pleura.  The  deposit  is  in  this 
case  invaded  by  granulations  and  cicatricial  tissue  from  one  side  only. 
If  it  lies  between  two  separate  organs  or  lobes  it  may  be  invaded  from 
both  sides. 
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[Langiiaris  ("  Virch.  Arch.,"  vol.  xlix.)  was  the  first  to  describe  minute- 
ly ttie  processes  by  which  the  larger  foreign  bodies  are  absorbed,  lie 
pursued  the  subject  experimentally  by  producing  extravasations  of  blood 
in  various  animals.  He  thus  discovered  the  giant-ceils.  Ileklenhain  ("In. 
Diss.,"  Breslau,  L872)  also  found  them  in  pieces  of  elder-piih,  which  he  had 
inserted  in  the  abdominal  cavity  of  animals,  Ztegler  always  met  with 
them  on  the  surface  of  his  cover-glasses  (Art.  108),  By  introducing  bits 
of  boiled  bone  into  the  abdomen  of  animals,  he  found  that  granulations 
always  penetrated  to   the  interior,  and  that  large  osteoclasts  or  resorp- 

<  ells  (with  one  or  many  nuclei)  were  developed  in  contact  with  the 
*or>'  Keben  (w  Virch*  Arch.,"  vol.  lxxvii.)  and  Tillmanns  ("  Virrfi. 

i.,,%  vol.  Ixxviii.)  have  gone  further  into  the  matter,  and  find  that 
hardened  aseptic  animal  tissues,  such  as  bits  of  liver,  kidney,  or  lung, 
are  partly  absorbed  and  partly  adhere  and  heal  in.  Fresh  tissues  are 
absorbed  faster  than  hardened  tissues.  Ilegar  (*'  Klin.  Vortrage,"  No. 
109)  and  Rosenberger  (*'  Langenbeck's  Arch.,"  xxv.)  have  shown  that 
absorption  is  most  speedy  in  the  case  of  tissues  taken  quite  fresh  from 
a  living  organ,  and  introduced  into  the  body.  The  inflammatory  re- 
action is  very  slight  and  ends  with  the  process  of  resorption.  The  re- 
sorption of  bone  has  excited  special  attention.  Kulliker  ("Die  normale 
Resorption  des  Knochengewebes,"  Leipzig,  1873)  and  Wegner  ("  Virch. 
Arch.,"  vol.  ivi.)  have  studied  it  minutely.  They  as  well  as  others  have 
made  out  this  process  to  be  something  quite  peculiar.  Ziegler  ("  Virch. 
Arch.,**  vol.  lxxiii.)  has  sought  to  do  away  with  the  attempted  isolation  of 
the  process,  and  to  put  bone-resorption  on  a  level  with  other  resorptions. 
He  thinks  it  possible  to  view  all  processes  of  resorption  from  the  same 
stand-point.  In  every  case  the  process  is  carried  out  with  the  ptxrpOM  of 
removing  from  the  organism  a  substance  which  is  foreign  and  useless  to 
it.  Giant-cells  are  very  usually  formed  in  such  'circumstances,  and  it  is 
>ssible  that  they  take  up  the  soluble  parts  of  a  tissue  when  it  under- 
goes liquefaction.  But  resorption  is  not  confined  to  their  agency  ;  it  goes 
on  where  they  are  absent.  It  remains  a  remarkable  fact  that  they  should 
so  frequently  be  found  on  the  surface  of  solid  objects.  It  is  perhaps 
conoeivable  that  the  contact  of  the  cell  with  a  foreign  body  hinders  in 
some  way  the  process  of  cell-division,  without  affecting  the  subdivision 
of  the  nucleus. 

It  has  long  been  known  that  foreign  bodies  may  **  heal  into"  a  tissue. 
Details  of  the  histological  process  will  be  found  in  the  memoirs  quoted 
above.  Hallwachs  has  lately  published  some  observations  on  the  subject 
(*'  Langenbeck's  Arch./1  xxiv.),] 


11&  Many  foreign  substances,  and  especially  certain  altered  organic 
products,  have  a  far  more  baneful  effect  on  the  surrounding  tissues  than 
any  we  have  yet  considered.  Such,  in  a  high  degree,  is  dead  tissue 
which  from  contamination  with  septic  matters  has  passed  into  a  state  of 
putrid  decomposition. 
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In  the  course  of  this  decomposition  various  chemical  compounds  are 
formed  which  act  harmfully  on  the  tissue  (Art,  42),  and  set.  up  in  it  pro- 
gressive destructive  changes,  and  violent  hemorrhagic  or  purulent 
inflammation.  Under  the  action  of  the  pus-colls,  which  form  in  great 
quantity,  and  of  the  septic  ferments,  the  necrosed  tissue  becomes  dis- 
solved. If  it  is  connected  with  living  tissue,  a  suppurative  zone  of 
demarcation  is  formed  and  sets  it  free  ;  the  result  is  a  cavitv  filled  with 
pus — an  abscess.  The  process  often  continues,  the  infiltration  and 
dissolution  of  tissue  go  on,  and  the  abscess  grows  larger  and  larger. 

h  i  ■■■■imposing  matter  from  the  abscess  reach  the  blood-vessels  or 
lymphatics,  and  is  so  conveyed  to  other  regions,  it  may  lead  to  putrid 
decomposition  and  purulent  inflammation  at  the  spots  where  it  lodges. 
In  this  way  metastatic  abscesses  are  formed. 

If  the  inflamed  region  bfl  n.;ir  a  free  surface  and  at  length  breaks 
through  it,  we  have  a  suppurating  ulcer  formed. 

Should  death  not  result  from  this  destructive  suppuration  or  purulent 
necrosis,  the  injury  done  may  be  repaired  by  the  formation  of  granulation- 
tissue  at  the  boundary  of  the  living  tissue  and  the  dead.  In  the  course 
of  time  the  pus  secreted  may  be  absorbed,  or  solidified  and  encapsuled* 


CHAPTER  XXIV. 


THE  INFECTIVE  GJ1ANULOMATA- 


General  Charo 


117.  The  granulative  formations  we  are  about  to  discuss  are  all  distin- 
guished by  similar  characters.  Their  development  usually  stops  short  at 
the  fibroblast  stage,  and  having  reached  it  (<»r  even  before  that)  the  con- 
structive process  gives  place  to  retrogressive  changes.  Cicatricial  de- 
velopment being  arrested,  the  granulation-tissue  persists  for  a  time  un- 
modified,  and  often  develops  to  a  considerable  amount.  For  this  reason 
1  the  formations  as  granulative  growths  or  granulo- 
mata  AJi  these  growths  have  furthermore  the  clinical  character  of  infec- 
tivenesa  Hence  they  have  been  termed  infective  growths  by  Klebs 
ohnheim,  and  specific  inflammations  by  Rindfleiseh. 

Their  infective  character  may  be  recognized  by  various  signs.  Thus 
are  all  locally  invasive,  i.e.,  the  granulation-tissue  spreads  cen- 
trifugally  from  a  centre  into  the  surrounding  structures.  At  the  same 
time  the  central  (or  oldest)  part  of  the  new  formation  usually  dies  and 
itegTates,  In  many  cases  the  lymphatic  system  becomes  affected,  so 
that  secondary  granulative  foci  are  formed  in  it.  From  the  lymphatics 
the  process  is  at  times  transferred  to  the  blood  ;  or  it  may  invade  the 
blood-vessels  directly.  The  final  result  is  the  spread  of  the  disorder  to 
various  organs,  or  throughout  the  system. 

In  most  of  the  granulomatous  disorders  we  may  have  not  merely  a  diffu- 
sion of  the  disease  throughout  the  individual  organism,  but  also  a  transfer- 
ence of  it  from  one  individual  to  another  ;  the  affection  is  inoculable. 
If  one  person  be  inoculated  with  the  inflammatory  products  derived 
from  another,  he  acquires  a  disease  whose  course  is  exactly  similar  to 
that  of  the  original  one,  and  which  yields  identical  inflammatory  products. 
This  latter  character  of  infectlveness  is  that  by  which  it  is  most  readily 
recognized. 

To  this  group  of  infective  granulomata  belong  the  neoplastic  forma* 

tl  found  in  tuberculosis,  syphilis,  leprosy,  lupus,  glanders,  and  acti- 
nomycosis. All  these  affections  are  due  to  the  invasion  of  the  body  by 
a  virus  or  poison  derived  from  the  outer  world,  or  from  the  body  of 
another  individual.  This  virus  may  probably  be  produced  by  vegetable 
parasites.     In  leprosy  (Armuuer   Hansen,  Neisser),  tuberculosis   (Koch), 
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and  syphilis  (Klebs)  bacteria  have  bean  found,  and  in  actinomycosis  a 
special  fungus.  These  are  declared  to  be  the  originating  causes  of  tht 
respective  diseases.  Our  ideas  as  to  the  nature  and  character  of  these 
affections  are  as  yet  mainly  based  upon  their  clinical  course  ;  but  we 
have  also  derived  something'  from  inoculation-experiments.  Tuberculosis 
and  syphilis  are  thus  known  to  be  communicable  from  one  person  to 
another;  tuberculosis  is  also  communicable  from  man  to  lower  animals. 

[It  was  Virchow  who  invented  the  term  "  granulative  growth"  01 
"  granuloma  "  for  these  formations,  which  he  was  the  first  to  define  ac- 
curately ("  Die  krankhaften  Geschwulste,"  ii.).  He  set  it  down  as  char- 
acteristic of  them — that  they  usually  fail  to  develop  beyond  the  stage  of 
granulation  tissue  ;  that  this  is  unstable  in  character  ;  and  that  th 6 
regular  issue  is  in  ulceration.  He  laid  stress  on  their  near  alliance  to 
the  products  of  inflammatory  processes.  Klebs  ("  Prager  Vierteljahrs- 
schr."  vol  exxvi.)  called  such  growths  "infective  growths  or  tumors," 
and  the  name  has  been  adopted  by  ("Vhnheim.  NVither  description  is 
exactly  adequate.  Virchow's  takes  no  account  of  their  infective  char- 
acter ;  Klebs's  bears  no  reference  to  their  structure.  As  it  is  by  no 
means  certain  that  there  are  no  other  new  formations  of  infective  origin, 
some  apter  designation  seems  called  for.  Even  Rind  lie  isch's  term  "speci- 
fic inflammation"  is  too  indefinite,  for  it  might  perfectly  well  apply  to  a 
number  of  other  processes,  such  as  those  of  pysemia,  erysipelas,  variola, 
etc.  In  this  book  the  term  "infective  granuloma"  will  be  used;  this 
serves  to  keep  in  view  both  the  structure  and  the  clinical  character  of 
the  morbid  formations  in  question.] 

Tubercle  and  Tuberculosis. 

118.  The  structure  characteristic  of  tuberculosis  is  the  tubercle,  or 
tuberculous  nodule.  The  notion  of  tuberculosis  is  thus  primarily  an 
anatomical  one— tuberculosis  is  a  tubercular  (Le.t  nodular)  disease* 

Of  course  it  does  not  follow  conversely — that  every  nodular  growth 
found  in  the  organism  implies  tuberculosis  ;  the  special  nodule  of  tuber- 
culosis, the  tubercle /HW*  $Soellme6t  is  a  structure  of  definite  and  special 
constitution.  Virchow  ("Die  krankhaften  Geschwiilste,"  ii.,  63G)  de- 
scribes a  freshly  formed  tubercle  as  a  small  gray  translucent  nodule*  not 
exceeding  a  millet-seed  in  size,  mainly  composed  of  cells,  and  developed 
from  connective  tissue.  The  cellular  elements  (he  adds)  are  essentially 
similar  to  those  of  lymphatic  glands  ;  they  are  round  cells  of  various 
sizes,  some  of  them  like  white  blood-cells,  some  larger,  some  smaller. 
Their  nuclei  are  homogeneous  and  bright,  small  and  spherical  or  large 
aud  oval,  vesicular,  and  transparent  ;  they  contain  nucleolar  corpuscles. 
The  larger  cells  often  contain  two  nuclei,  and  frequently  more,  to  the 
number  of  twelve  or  over.  Between  the  cells  are  found  fibrous  filaments 
arranged  in  a  network  and  sometimes  vessels  also.     The  latter  are  never 
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new-formed  :  fore    the  tubercle  was   developed,  and  lie 

in  the  tubercle  only  because  the  tubercle  has  grown  around  them, 
ules  occur  either  singly  or  in  numbers-  ;  or  they  may  be  grouped 
in  oo  masses.     In  the  latter  case,  the  internodular  tissue   does  not 

remain  unchanged  ;  it  seems  made  up  of  imperfect  granulation-tissue,  or 
inflammatory  fibrous  hyperplasia  takes  place.  The  appearance  is  then 
rather  that  of  a  mass  of  compact  uniformly  diseased  tissue,  than  of  nor- 
mal tissue  containing  nodular  deposits. 

When  the  nodule  becomes  older,  the  centre  of  it  is  invariably  found 
to  be  caseated.  It  is  then  yellowish-white  and  opaque.  Under  the 
microscope  it  appears  as  a  granular  friable  mass,  while  the  periphery  still 
shows  its  cellular  constitution.  The  aggregations  of  cells  may  stretch 
out  in  various  directions  through  the  tissue,  as  if  the  nodule  threw  out 
pseudopodia. 

The  nodular  groups  undergo  caseation  like  the  single  nodules.  The 
internodular  granulation-tissue  also  becomes  cheosy,  so  that  at  length 
large  and  continuous  caseous  patches  are  formed.  It  is  much  rarer  to 
find  the  nodules  undergoing  fibrous  transformation.  Caseation  is 
characteristic  of  the  later  stages  of  the  tuberculous  nodule. 

[The  term  tubercle  {tuhcreuhim)  was  formerly  applied  to  all  varieties 
of  nodular  growth.  Bailtie  (1794)  and  Bayle  (1810)  were  the  first  to 
direct  attention  to  the  gray  miliary  nodules  which  we  now  call  tubercles. 
Bayle  however  applied  the  term  to  other  growths  in  the  lung.  Laenneo 
applied  it  mainly  to  the  cheesy  masses  found  in  phthisical  lungs.  Larger 
caseous  foci  and  caseous  lobular  infiltrations  were  also  described  as  tuber- 
culous. The  caseous  nodes  and  masses  were  simply  "tubercles,"  the 
diffused  infiltration  was  "tuberculous  infiltration,"  the  gray  nodule* 
(or  true  granulative  tubercles)  were  "miliary  tubercles.*'  Cheesy 
change  was  thus  made  the  main  characteristic  of  tuberculosis  ;  caseation 
was  spoken  of  as   "tuberculization.-1     In  opposition  to  this   view,   Vir- 

•V  maintained  that  caseous  masses  might  arise  in  many  different  ways, 
and  hence  had  very  various  significance  in  different  cases.  He  laid  it 
down  that  the  anatomical  basts  of  tuberculosis  is  the  cellular  tubercle 
(Virchow,  A,,-.  ,<//.;  Waldenburg,  "  Die  Tuberculose,"  Berlin,  1869; 
Grancher,  "  L'Union  meU,"  1881).] 

119.  We  may  define  a  tubercle,  then,  as  a  non-vascular  cellular  nodule, 
which  does  not  grow  beyond  a  certain  size,  and  at  a  certain  stage  of  its 
development  becomes  caseous.  This  definition  includes  all  that  we  can 
say,  in  general  terms,  of  tubercle  from  the  histological  point  of  view. 
The  histological  researches  of  the  last  fifteen  years  (by  Langhans, 
Schuppel,  Ki/ster,  Rindfleisch,  Cohnheim,  Zicrrler,  Klein,  Sanderson,  and 
others)  have  added  only  this — that  the  tubercle  possesses  in  many  cases 
a  special  structure,  and  that  certain  cell-forms  frequently  occur  in  it  ami 
give  it  a  characteristic   appearance.     The  central    part  of  the  tubercle 
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usually  contains  giant-cells  (Fig1.  29,  a).  These  possess  numerous 
nuclei,  which  are  not  uncommonly  arranged  round  the  periphery,  or 
gathered  together  at  one  pole  of  the  cell.  The  uninuclear  celts  are  partly 
lymphoid^  partly  larger  and  like  swollen  epithelial  or  endothelial  cells — 
these  are  called  epithelioid  {Fig.  29,  ft),  Giant-cells  and  epithelioid 
cells  are  marked  by  their  coarsely  granular  protoplasm,  and  large  vesi- 
cular oval  nuclei  with  clear  nuclear  juice  and  nucleoli.  The  round  or 
lymphoid  cells  (c)  are  finely  granular,  with  a  small  round  nucleus  in 
which  the  nuclear  juice  and  nuclear  substance  are  not  clearly  distin- 
guished. 


Fig.  89.— Tubercle  from  a  Fitntratinjr  Granuloma  in  Bone, 
cell;  ft,  epithelioid  cells ;  c.  lymphoid  cell* 


(Aniline  brown  ftftlixing.)    a,  g\fin> 


These  cells  lie  in  a  stroma  which  in  many  cases  exhibits  a  reticular 
arrangement. 

120.  The  epitheloid  cells  and  pi  ant -eel  Is  have  been  thought  by  some 
to  be  characteristic  of  tuberculosis.  Many  writers  have  thus  come  to 
speak  of  specific  tubercle-cells,  and  have  based  the  diagnosis  of  tubercu- 
losis merely  on  the  presence  of  these  larger  varieties  of  cells.  This  is 
certainly  unjustifiable.  Such  cells,  indeed,  are  common  enough  in  tuber- 
culous affections,  but  they  are  by  no  means  exclusively  confined  to  them, 

All  inflammatory  tissue-formation  is  preceded  by  a  stage  in  which 
large  cells  are  developed.  It  is  very  easy  to  generate  experimentally  i 
such  formations  all  the  various  elements  found  in  tubercle,  and  especially 
the  giant-cells.  The  constituent  cells  of  tubercle  are  precisely  equivalent 
to  the  corresponding  cells  of  granulation-tissue.  All  the  evidence  points 
to  the  conclusion  that  tubercles  arise  in  the  same  way  as  granulations. 
The  chief  materials  are  derived  from  the  migrated  white  blood-cells  ;  and 
the  endothelial  cells  and  fixed  connective-tissue  cells  supply  only  a  minor 
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part.  So  far  as  the  cell-forms  are  concerned,  the  only  difference  between 
tubercle  and  granulation  is — that  in  tubercle  the  larger  cells  are  often 
found  in  relatively  greater  numbers. 

The  characteristic  features  of  tubercle,  therefore,  do  not  lie  in  the 
forms  of  its  cellular  elements.  As  has  been  already  said,  the  character- 
ise features  are  these  :  that  the  ceils  form  a  definite  nodule,  which  does 
not  exceed  a  certain  size,  contains  no  new-formed  vessels,  and  in  conse- 
quence at  a  certain  stage  of  its  development  ceases  to  progress  ;  that  the 
nodule  thereupon  undergoes  retrogressive  changes,  and  becomes  fatty, 
necrotic,  and  caseous. 

If  this  proposition  be  duly  considered,  it  will  be  seen  that  the  diag- 
nosis of  tubercle  cannot  be  made  to  depend  on  auatomical  structure  and 
constitution  alone.  A  cellular  nodule  made  up  of  round-ceils  only,  with- 
out a  single  giant-cell,  or  a  nodule  whose  general  texture  is  fibrous,  may 
perfectly  well  be  characterized  as  a  tubercle,  if  its  life-history  corresponds 
with  what  we  have  set  down.  As  an  actual  fact,  in  perfectly  typical 
cases  of  tuberculosis  we  may  find  Mtofa  nodules  close  by  others  that  con- 
tain giant-cells.  We  may  explain  the  occurrence  of  the  former,  by  sup- 
posing in  the  one  case  that  the  aggregated  round-cells  have  prematurely 
ceased  to  develop  or  have  not  yet  had  tin  ich  their  full  develop* 

ment  ;  in  the  other  case  the  fibroblastic  stage  (that  of  epithelioid  cells 
and  giant-cell*)  has  been  exceptionally  transcended,  and  that  of  fibrous- 
ie  formation  has  been  reached.  The  physiologies]  analogue  of  the 
last  is  of  course  the  transformation  of  granulations  into  cicatricial  tissue. 


[According  to  the  recent  investigations  of  Koch  (Art.  127),  the  defi- 
nition of  tubercle  just  given  must  be  amended.  By  tubercle  we  are,  it 
seems,  in  future  to  understand — a  cellular  nodule  containing  within  it 
the  specific  tuberculous  virus,  the  Bacillus  tuberculosis  of  Koch. 

The  general  doctrine  of  tuberculosis  must  be  altered  in  many  points 
in  consequence  of  Koch's  discovery.  The  text  has  been  allowed  to  re- 
main as  representing  the  hitherto  accepted  doctrine,  and  as  containing 
what  is  probably  the  truth,  though  not  the  whole  truth. 

Langhans  was  the  first  to  examine  carefully  the  giant-cells  ("  Virch. 
Arch.,'1  vol.  xlii.)  and  to  describe  their  forms.  Schuppel  ("  Untersueh. 
lib.  d.  Lymphdriisentuberculose,"  Tubingen,  1871),  maintained  that  they 
were  always  present  in  tuberculosis,  and  based  the  diagnosis  of  the  affec- 
tion upon  them.  ELQltef  ("Virch.  Arch,,"  vol.  xlviii.),  Buhl  ("Die 
Lungenentzundung,"  Munich,  1872),  and  Rindfieisch  ("Pathological 
Histology,"  i.,  13(3,  and  "  Ziemssen's  Cyclopaedia,"  vol.  v.)  have  also  in- 
sisted on  their  importance  in  diagnosis.  The  latter  has  even  declared 
that  any  large-celled  infiltration  of  a  tissue  is  to  be  regarded  as  tubercu- 
lous or  scrofulous  in  character.  In  opposition  to  this  view  Hering 
("Stud,  liber  Tuberculose,"  Berlin,  1973),  has  disputed  the  specific  sig- 
nificance of  giant-cells  and  epithelioid  cells*  and  has  demonstrated  that 
thev  are  often  absent  in  undoubted  tubercles.     The  second  constituent 
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of  the  tuhercle,  the  fibrous  reticulum,  has  been  investigated  by  Schiippel 
C&),  Warner  ("Das  tuberkelaJmliche  Lymphadenom,"  Leipzig, 
1871),  Klein  ("  Report  of  Med.  Officer  of  Privy  Council,"  1874).  Cornil 
tad  Ranvier  ("Man.  of  Path.  Histology,*'  vol.  i.,  1882),  maintain  that 
the  reticulum  is  produced  post  mortem  by  the  action  of  hardening 
agents  on  the  intercellular  substance.  For  further  references  to  the  his- 
tory of  the  question  the  student  may  consult  Treves  ("Scrofula  and 
Tubercle,"  London,  1SS2),  Hamilton  (Practitioner,  1879-1881),  Kit  in 
(Piwfittutnr,  1881),  Bunion  Sanderson  (Practitioner,  1882),  Gee  (Arti- 
cle "Tuberculosis:"  "  Quain's  Diet,  of  Medicine,"  18S2). 

Ziegler("  Ueberdie  Herkunfl  desTuberkelelemente,"  Wiirzburg,  18T5, 
and  "  LTeber  path.  Bindegewebsneubilduug,"  1S7G)  has  sought  to  show 
that  neither  giant-cells  nor  epithelioid  cells  are  exclusively  confined  to 
tubercle,  but  are  to  be  found  in  all  granulations.  Between  the  latter  and 
tubercle  the  Only  difference  is — that  in  healthy  granulations  the  multi- 
nuclear  cells  occur  but  sparingly,  wbiie  in  tubercle  they  are  in  great  num- 
bers and  highly  developed.  In  tubercle  the  formative  material  is  abun- 
dantly provided  and  fibroblasts  produced,  but  they  are  not  utilized  for 
further  development  into  fibrous  tissue. 

The  giant-cells  of  granulation-tissue  are  to  be  distinguished  from  those 
which  arise  from  epithelial  cells.  When  tubercles  form  in  epithelial  duotOj 
such  as  those  of  the  liver  or  testis,  the  affected  epithelial  cells  seem  to 
coalesce  and  form  structures  much  resembling  the  giant-cells  of  granula- 
titfKH  (of.  Klein,  "Lymphatic  System," part  ii.,  London,  1875).  They  have 
properly  nothing  to  do  with  the  formation  of  the  granulomatous  tubercle. 
They  are.  accidental  consequences  of  the  locality  in  which  the  tubercle  is 
developed.  To  draw  conclusions  from  them  (as  do  Gaule,  w  Virch,  Arch.,*' 
vol.  xlix.,  and  Lubimow,  "  Virch.  Arch.,1*  vol.  lxxv.)  with  regard  to  the 
genesis  of  all  tuberculous  giant-cells  is  not  permissible.] 

LSI.  Diffusion  of  tubercle.  When  a  tuberculous  organ  is  examined 
we  do  not  usually  find  the  tubercles  in  their  earlier  stages  ;  they  have 
already  undergone  certain  advanced  changes.  Parenchymatous  OTg&DI 
contain  caseous  nodulated  patches  or  foci,  which  are  either  firm  and  < 
pact  in  texture,  or  are  already  softened  and  broken  down  toward  the 
centre.  In  surface-tissues,  ulcerations  are  produced  by  this  softening 
process,  and  their  edges  and  base  are  caseous.  Thecaseatcd  tissue  passes 
at  its  boundaries  into  a  zone  of  gray  or  grayish-red  translucent  tissue,  n  - 
minding  one  exactly  of  granulation-tissue.  This  gray  or  grayish-red  tis- 
sue is  found  in  other  parts  of  the  affected  organ  in  the  form  o£  larger  or 
smaller  patches  ;  these  often  quite  visibly  contain  small  gray  or  yellowish 
white  and  opaque  nodules. 

Lastly,  the  affected  organ  also  contains  small  gray  nodules  lying  in 
apparently  unaltered  tissue  ;  and  sometimes  surrounded  by  a  hypersemic 
zone,  sometimes  not. 

The  gray  or  grayish-red  translucent   tissue,  whether  it  surrounds  the 
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caseous  focus,  or  forms  the  base  of  an  ulcer  (Fig.  31,  h  and  AJ,  or  occurs 
ill  isolated  patches,  is  nothing  else  but  tissue  infiltrated  with  cells;  it  is 
granulation-tissue.  The  gray  and  the  yellow  nodutes  are  fresh  or  "  crude  n 
tubercles  generally  containing  giant-cells  (Fig.  30,/*),  and  old  already 
caseated  tubercles  (Fig.  31,  t\),  respectively.  The  gray  and  yellow  iso- 
lated or  aggregate  1  nodules  in  the  neighborhood  of  the  larger  patches 
are  of  the  same  character  (Fig.  30,  <jy  and  Fig,  31,  i  and  ?*,). 

From  these   observations  we  may  gather — that  tubercles  sometimes 


to,  80 — Fang* 
IrtHary  tiuvM 


lorn*  with  Tntwrclrti  from  the  Cftlcaneam.  *  GO.  OU»mfttixj'Hn  "tatning.) 
fat:  4>,  bWvl  vi^sm-U;  c,  bone  tmbeculie ;  d*  otteoclneU  ( Art.  115);  «.  gr*n- 
Lhe  gr*tiut*tioo  tissue,  wme  containing  giant  t*iU ;  gt  Isolated  tabard*, 


occur  aggregated  or  grouped  within  a  tissue  which  is  already  infiltrated 
■with  cells  ;  and  that  the  affection  spreads  by  the  formation  of  fresh  no- 
dules in  the  neighborhood  of  the  old.  In  other  cases  granulation-tissue* 
and  fibrous  tissue  may  develop  between  and  around  the  aggregated  tu- 
bercles. The  process  may  thus  begin  with  an  eruption  of  tubercles,  or 
with  a  more  diffused  inflammatory  infiltration.  These  propositions  prac- 
tically include  all  that  is  important  concerning  the  diffusion  of  tubercle 
in  the  tissues. 

[Tt  is  not  usually  difficult  to  recognize  tubercles  in  the  substance  of 
tuberculous  granulation-tissue.  The  giant-cells  and  epithelioid  cells  seen 
in  microscopical  sections  do  not  take  color  nearly  so  well  as  the  small 
round-cells  which  form  the  main  component  of  the  tissue.  Three  zones 
are  usually  distinguishable  in  a  tubercle.  In  the  centra  lies  the  cor 
aggregated  giant-cells  of  a  dark  or  dull  color.  Then  comes  the  zone  of 
faintly  stained  epithelioid  cells,  and  finally  at  the  periphery  the  zone  of 
deeply  stained  round-cells  ;  these  last  are  usually  deeper  in  tint  than  the 
granulation-cells  around   them.     When  the  middle  of  the  tubercle   has 
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already  become  caseous,  giant-cells  are  generally  to  be  made  out  here 
and  there  over  it. 

It  is  not  always  correct  to  say  that  tuberculous  patches  take  their 
rise  from  single  nodules.  The  formation  of  nodules  may  be  preceded  by 
a  diffused  infiltration,  or  even  the  development  of  granulation-tissue ; 
the  nodules  only  making  their  appearance  as  secondary  growths.] 

122.  The  eruption  of  fresh  tubercles  in  the  neighborhood  of  an  exist- 
ing tuberculous  focus  is  usually  followed  sooner  or  later  by  the  appear- 
ance of  nodules  in  the  lymphatic  system.  The  nearest  lymphatics  are, 
of  course,  the  first  to  be  affected  ;  they  receive  their  lymph  from  the  re- 
gion primarily  affected.     Thus  in   tuberculous  ulceration  of  the  mucous 


Fro,  81— Subepithelial  Tiibercuton*  Granulation!  and  Dtwrete  Tubercle*  In  the  Wall  of  the  lJanre  Intee- 
tlnp.  ,.  SO.  i  »i*mark-brown  utaininif.t  a,  mucosa:  6,  *ubmucom ;  c,  tnn*en!ari«  interna  ;  if.  muaculari* 
•SUna :  #.  woea ;  /.  solitary  irland:  g,  mucosa  infiltrated  with  cell*;  h,  tuberculous  nicer  ;  *,,  focus  of 
Bof toning  or  tuberculous  abacesa ;  i,  '*  crude  ■  or  fresh  tubercle ;  f,,  caseous  tubercle. 

and  submucous  coats  of  the  intestine,  first  the  lymphatics  of  the  muscu- 
lar coats  (Fig.  31,  c,  d)  are  infected,  and  then  those  of  the  serous  coat. 
In  this  W5iy  strings  of  tubercles  may  be  formed  along  the  course  of  the 
vessels, 

From  the  nearer  lymphatics  the  eruption  may  pass  in  succession  to 
others,  and  at  length  approach  the  thoracic  duct.  More  frequently  the 
affection  is  not  uniformly  diffused  in  this  way,  but  attacks  certain  parts 
of  the  lymphatic  system  rather  than  others,  especially  those  through 
which  the  lymph  is  as  it  were  filtered,  namely  the  lymphatic  glands. 

It  is  in  the  glands  that  the  tuberculous  eruption  is  most  intense. 
Generally  the  process  makes  a  kind  of  halt  at  these  gland-stations  ;  but 
ir  sooner  or  later  finds  opportunity  to  spread  onward,  and  at  length 
reaches  the  main  trunks  and  the  thoracic  duct  itself. 
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Wherever  the  tuberculous  process  has  become  established,  it  is  dis- 
tinguished by  the  development  of  tubercles,  and  this  in  the  lymphatic 
vessels  as  well  as  the  glands  (Fig.  9®), 

A  more  or  less  intense  intlammation  of  the  surrounding  tissue  is 
always  associated  with  the  tubercular  eruption  ;  it  is  manifested  by  hy- 
peremia with  infiltration  and  swelling.  If  the  process  last  for  a  certain 
time,  it  not  infrequently  happens  that  young  connective  tissue  is  devd- 
oped  at  the  seat  of  the  eruption.  The  usual  fate  of  the  tuberculous 
growth  is  caseous  necrosis  and  disintegration.  It  rarely  issues  in  the 
formation  of  fibrous  tissue,  and  still  more  rarely  in  complete  resorption 
of  the  tubercle. 


>     0       ' 

Fw.  34. — TuberralnBit  of  ft  Lyni|ihHt!c  OUnd.      ■    IS)      (n.rnifttoxylln  *t*lntri£.)     n,  lur^e  celled  tuber- 
i  with  •.-  >  au  tultercle  with  centnd  caseation   and  giant -oMl*  (c. );  <f,  epithelioid  cells  lying 

•  ubcrcu™  to  the  ft.leuuij  reticulum  (&)  of  tur  gland  ;  «,  lymphoid  cells. 


133*  The  virus  which  engenders  tubercle  may  be  carried  out  of  the 
lymphatic  system  into  the  blood,  either  from  a  tuberculous  focus  in  a 
gland  or  a  tuberculous  ulcer  in  the  thoracic  duct.  It  may  thus  be  con- 
organs,  This  will  also  happen  when  the  virus  passes 
directly  from  a  tuberculous  focus  into  an  artery  or  vein.  The  result  is 
an  eruption  of  new  tubercles  titter  local  or  general. 

When  the  infection  of  the  blood  results  in  a  general  eruption  of  tuber- 
cles throughout  all  the  organs  or  in  most  of  them,  the  affection  is  called 
acute  miliary  tuberculosis.  The  various  organs  are  beset  more  or 
less  densely  with  minute  (miliary)  gray  or  translucent  nodules,  or  here 
and  there  with  yellowish-white  opaque  nodules  with  cheesy  centres. 
This  is  the  case  whether  the  affection  extend  to  several  organs  or  to  one, 
or  even  to  a  single  arterial  territory  within  an  organ. 

All  these  nodules  are  made  up  of  cells.     In  their  earliest  stages  they 
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are  nothing  but  little  heaps  of  ania.ll  round-cells  (Kig.  33,  b)t  unquestion* 
ably  derived  from  the  blood.  Many  foci  maintain  this  character  until 
tbey  are  mature  ;  all  the  cells  do  is  to  multiply.  In  other  cases  giant- 
cells  and  epithelioid  cells  (Fig.  32,  a)  are  developed.  In  these  eases,  as 
in  the  others,  the  nodule  ultimately  becomes  caseous.  Very  seldom  does 
fibrous  transformation  or  resorption  occur. 

Diffused  and  wide-spread  inflammatory  disturbance  of  the  circulation 
is  wry  often  associated  with  the  eruption  of  the  nodules.  This  is  espe- 
cially the  case  in  the  pia  mater,  the  serous  membranes,  and  in  the  lungs, 
where  the  process  is  often  accompanied  by  copious  and  diffuse  exuda- 


Fto.   33.— Miliary  Tuf*rcak*is  of   the  Liver.    (Carmine  staining.)    a,  mature  tubercle  In  the  portal 
;  6,  tubercle  beginning  to  develop  In  a  liver  cell. 


tiotu  Ill  the  liver,  kidney,  thyroid  gland,  etc.,  on  the  other  hand,  the 
changes  elsewhere  than  in  the  immediate  neighborhood  of  the  nodules 
are  usually  but  slight. 


[Ziegler  has  investigated  the  development  of  miliary  tubercles  M 
ring  in  very  diverse  structures,  and  maintains  that  their  basis  is  always  a 
collection  of  white  blood-cells  which  have  migrated  from  the  veins  and 
capillaries.  These  indeed  often  form  the  entire  mass  of  the  tubercle. 
In  other  cases  the  endothelia  contribute  something.  When  the  nodule 
has  reached  a  certain  size  it  becomes  difficult  to  make  out  certainly  t  he- 
behavior  of  the  fixed  cells  of  the  tissues.  He  has  not  been  able  to  con- 
firm the  often-made  assertion  that  miliary  tubercle  is  specially  apt  to  de- 
velop round  the  smaller  arteries. 

The  direct  penetration  of  the  tuberculous  virus  into  the  blood-vessels 
may  be  the  result  of  tuberculous  change  in  their  walls.  If  a  consider- 
able number  of  sections  of  phthisical  lung  be  examined,  there  will  here 
and  there  be  found  vessels  irfttQM  walls  are  the  seat  of  tubercles.  If 
these  penetrate  the  intima,  they  may  then  break  into  the  blood-channel 
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directly.     Weigert  has  shown  that  large  venous  trunks  may  be  invaded 
IB  this  way. 

There  are  two  reasons  for  the  fact  that  all  organs  are  not  simultane- 
ously and  equally  attacked  when  the  blood  is  infected  with  the  tubercu- 
lous virus.  One  is  that  the  virus,  though  it  is  circulating  in  the  blood, 
may  not  reach  all  the  organs  alike.  The  other  is  that  all  the  organs  are 
•  qually  predisposed  to  infection.  The  skin,  for  instance,  seems  to 
enjoy  almost  perfect  immunity. 

General  miliary  tuberculosis  is  not  an  inevitable  result  of  tuberculosis 
rringin  an  organ.     The  rule  rather  is  that  the  tuberculous  process 
oes  not  extend  beyond  the  boundaries  of  the  organ  primarily  affected, 
and  the  lymphatic  glands  pertaining  to  it.     What  most  commonly  leads 
to  general  infection  of  the  blood  is  the  disintegration  of  caseous  tubercu- 
lous glands,] 

124,  Tubercle  may  be  disseminated  in  other  ways,  and  independently 
of  the  lymphatics  and  blood-vessels.  Consider,  for  example,  the  mode  in 
which  it  spreads  on  the  surface  of  mucous  membranes.  It  is  easy  to 
verify  that  solitary  nodules,  as  well  as  tuberculous  patches  and  ulcers  of 
larger  size  developed  in  mucous  membrane,  do  not  long  remain  isolated, 
but  soon  give  rise  to  new  foci.  These  are  situated  not  merely  in  the 
immediate  neighborhood  of  the  first,  but  often  at  a  considerable  distance 
from  them.  They  may  even  appear  unconnected  with  the  hrst  lesions  ; 
while  it  is  certain  that  they  are  not,  at  least  in  every  case,  propagated 
through  the  lymphatics.  In  pulmonary  tuberculosis,  for  instance,  which 
has  already  passed  into  the  ulcerative  stage,  it  is  not  at  all  uncommon 
for  the  mucous  membrane  of  the  air-tubes  to  become  affected.  This  is 
especially  apt  to  occur  in  the  larynx,  epiglottis,  and  at  times  in  the 
harynx  ;  and  the  affection  often  extends  to  the  lower  ■egWQOtl  of  the 
ge  and  small  intestines.  When  the  kidneys  become  tuberculous,  and 
contain  caseous  ulcerations,  the  ureters,  bladder,  seminal  vesicles,  and 
prostate  may  become  consecutively  diseased.  In  other  cases  the  process 
commences  in  the  latter  organs  and  extends  upward. 

From  such  instances  it  becomes  plain  that  the  infective  virus  may 
actually  be  transported  along  the  surface  of  the  mucous  membrane.  It 
attacks  the  spots  at  which  it  is  allowed  to  linger,  and  penetrates  the  mu- 
cous tissue.  It  there  sets  up  the  specific  inflammation  manifested  by  the 
development  of   nodules,  which  disintegrate  and  produce  ulcerations. 

Tubercle  is  in  like  manner  disseminated  on  the  surface  of  the  serous 
membranes  lining  the  great  body-cavities.  In  their  case  it  is  obvious 
that  the  transport  of  the  virus  is  favored  by  the  normal  movements  and 
displacements  of  the  contained  organs. 

[It  must  be  remembered,  in  connection  with  this  question,  that  all 
mucous  membranes  are  not  equally  susceptible  with  regard  to  the  tuber- 
culous virus.     The  mucous  membrane  of  the  mouth,  pharynx,  and  ceso- 
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phagus  is  far  less  susceptible  than  that  of  the  larynx  and  trachea.  The 
stomach,  duodenum,  and  bile-ducts,  as  also  the  urethra,  are  very  rarely 
attacked.  This  is  explicable  now  that  we  know  that  the  virus  is  a  special 
micro-organism  {Art,  1*^7)  ;  for  the  secretions  of  the  stomach,  duodenum, 
and  common  bile-duct  are  prejudicial  to  the  development  of  bacteria. 
The  oesophagus  and  urethra  have  this  advantage — that  they  are  continu- 
ally being  swept  clean,  as  it  were.  In  the  small  and  in  the  large  intestine, 
where  the  process  of  absorption  goes  on  most  actively,  the  ingesta  ami 
with  them  any  tuberculous  sputa  which  may  happen  to  have  been  swal- 
lowed, may  lie  a  long  time  in  contact  with  the  mucous  membrane.  In 
the  neighborhood  of  the  larynx,  the  bronchial  secretion  continually 
cumulates  before  it  is  coughed  out,  and  the  virus  has  thus  abundant 
opportunity  of  attacking  its  mucous  membrane.  The  bladder,  in  like 
manner,  contains  the  accumulating  secretion  of  the  kidneys,  while  the 
urethra  is  only  **  flushed"  with  it  from  time  to  time.  In  addition  to  ti 
factors,  however,  we  must  not  leave  out  of  account  the  possibility  of 
special  predisposition  in  the  various  structures  and  tissues.] 

125.  The  clinical  significance  of  tubercle.  The  processes  just 
described  (Arts.  118-1*24)  are  comprehended  under  the  term  tuberculosis. 
Tuberculosis,  so  defined,  is  distinguished  by  two  chief  characters.  The 
Ode  is  anatomical,  namely,  the  development  of  specific  nodules  ;  the  other 
is  clinical,  namely,  the  consecutive  invasion  of  one  or  more  parts  of  an 
organ  or  of  the  entire  system. 

As  a  disease,  tuberculosis  is  distinguished  by  its  progressively  destruc- 
tive tendency.  It  not  only  destroys  gradually  the  organ  First  attacked, 
but  it  seizes  by  various  routes  upon  other  organs,  or  spreads  throughout 
the  organism. 

In  addition  to  this  clinical  characteristic  of  progressive  invasion,  we 
have  the  anatomical  characteristic — the  tubercle.  Tuberculosis  is  anato- 
mically an  inflammatory  process  ;  but  its  course  does  not  correspond 
with  that  of  other  inflammations.  It  is  sharply  distinguished  from  them 
by  the  development  of  nodules  both  in  its  original  seat  and  in  the  parts 
that  are  secondarily  attacked;  and  these  nodules  have  a  definite  type  and 
structure — they  are  cellular  and  non-vascular. 

There  is  still  another  characteristic,  but  we  owe  our  knowledge  of  it 
not  so  much  to  observation  at  the  bedside  or  at  the  post-mortem  table, 
as  to  direct  experiment.  Yilleinin  and  Klehs  were  the  first  to  show — 
what  many  investigators  (such  as  Waldenburg,  Cohnheim,  Orth,  Bolliu- 
Siiunn,  Wilson  Fox,  Klein,  and  Rurdon  Sanderson)  have  since  veri- 
fied— that  tuberculosis  is  transmissible  to  animals.  In  other  words,  when 
animals  are  inoculated  with  matter  from  fresh  or  caseous  tuberculous  foci, 
they  are  forthwith  attacked  by  a  disease  which,  judging  from  its  clinicai 
course  and  anatomical  products,  is  identical  with  human  tuberculosis. 

This  character  determines  the  genus  of  tuberculosis  in  the  classifica- 
tion of  human  diseases.      It  is  an  infective  disease. 
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[The  proposition  that  tuberculosis  is  anatomically  an  inflammatory 
process  is  disputed  by  many  pathologists.  There  has  always  been  a 
strong-  inclination  to  reckon  tubercle  among  the  true  tumor*fortnations, 
like  cancer.  Such  a  view  will  hardly  be  maintained  now.  The  genesis 
of  tuber  ilular  constitution,  its  whole  life-history,  are  all  in  favor 

of  its  kindred  with  the  inflammatory  new-formations;  they  offer  no  fair 
grounds  for  comparing  it  with  the  tumors.     We  may  add  that  the  j- 
biliry  of  generating  tubercles  by  inoculation  with  caseous  or  necrotic  tu- 
berculous matter  is  a  strong  argument  for  regarding  tubercle  not  as  a 
tumor  but  as  a  product  of  inflammation. 

The  fact  of  the  transmissibllity  of  tuberculosis  to  animals  is  now 
placed  beyond  doubt.  It  is  true  that  the  experiment  does  not  always 
succeed;  for  though  some  animals  are  very  susceptible,  such  as  rabbits, 
guinea-pigs,  and  ruminants  generally,  others,  like  dogs,  enjoy  a  certain 
degree  of  immunity.  This  only  proves,  not  that  tuberculosis  is  not  infec- 
tive, but  that  the  tuberculous  virus  is  not  a  universal  poison,  capable  of 
attacking  each  and  every  organism.  This  is  likewise  the  explanation  of 
fact  that  physicians  have  observed  comparatively  few  cases  of  quite 
indubitable  transmission  of  the  disease  from  man  to  man.  Among  human 
beings  there  are  predispositions  ;  tuberculosis  does  not  attack  all  with  equal 
readiness.  Nor  must  we  forget,  in  criticising  the  clinical  data,  that  it  is 
scarcely  possible  to  discern  the  exact  time  at  which  tuberculosis  sets  in. 
i*al  manifestation*  may  not  appear  till  long  after  the  first  infeo- 

,  when  it  is  impossible  to  make  out  anything  that  throws  lisjht  on 
ie  origin  of  the  disease  (Budd,  L*mcetf  2,  1867 ;  Weber,  "  Clin,  Soc. 
Trans.,'*  1874;  Rindfleisch,  "  Virch.  Arch.,"  vul.  Ixxxv. ;  Burney  Yeo, 
u  Contagiousness  of  Pulm.  Consumption,"  London,  1882). 

A  short  but  very  comprehensive  summary  of  the  evidence  for  the 
transmissibility  of  tuberculosis  from  man  to  man,  and  from  man  to  lower 
animals,  is  given  by  Klein  (J  tier,  August,  1881).     The  student 

who  desires  to  know  the  "  state  of  the  case  "  for  the  specific  nature  of 
tuberculosis  immediately  before  Koch's  discovery  cannot  do  better  than 
to  consult  this  article. 

Inoculation  experiments  have  been  made  in  various  ways.  The  tu- 
berculous matter  has  been  inserted  under  the  skin,  into  the  peritoneal 
cavity,  into  the  eye,  and  into  the  joints;  it  has  been  mixed  with  the 
food;  it  has  been  pulverized  and  conveyed  to  the  lungs  with  the  respired 
air. 

References  :— Villemin,  "Gaz.  bebd.,"  50,  1865;  "  Comp.  Rend.;' 
61,  1866  ;  "  fitudes  sur  la  tuberculosa"  1868 ;  Lcbcrt,  "  Bullet,  de 
raced. ,n  xxxii.  ;  "  Gaz.  med.  de  Paris,"  25-29,  1867";  Lebert  and  Wyss, 
"  Vj  h.,"  vols,  xl  and  ill ;  Roustan,  "  L'inoculabilke  de  la  Phthi- 

sic" Paris,  1867  ;  Feltz,  "Gaz.  med.  de  Strasbourg,"  1867  ;  Wilson  Fox, 
"The  artificial  production  of  Tubercle,"  London,  1868  ;  Chauveau,  "Gaz. 
m6d.  de  Lyon/1  1808;  Langhans,  "Die  Uebertr.  der  Tuberculose  auf 
Kaninchen^"  1868  ;  Wraldenburg,  "Die  Tuberculose,"  Berlin,  1869  ;  Vir- 
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chow  and  Hirsch,  u  Virch.  Jahresber.,"  1868-1870   (containing  full  ami 
very  useful  references  to  previous  research)  ;  u  Trans.  Path.  Soc,"  1873 
(an  instructive  discussion  of  current  views)  ;  Klebs,  "  Virch.  Anti,"  vols, 
xliw,  xlix.;  "Arch.  f.  exp.  Path.,"  i.;    "  Naturforscher-versaramlung  in 
Munchcn,"   1877;    Cohnheim   and   Fraenkel,  "Virch.   Arch./'  vol.   xlv. ; 
"Die  Tuberculosa  voni  Standpunkte  der  Iufectiouslehre,"  Leipzig,  188<J  ; 
Klein,    "  Lymphatic    System,"    ii.,    London,    1875  ;    Tappeiner,    Lippl, 
Schweninger,   "  Naturf.-versamm.,"   1877;    Tappeiner,    "Virch.    Arch.," 
vol.  Uxi\%;  Orth,  "Virch.  Arch./*  vol,  lxxvi.;  Bollinger,  "Arch.  f.  exp. 
Path.,"  L  f  II.  Martin,  M  Recherches  sur  le  tubercule,"  Paris,  1879;  u 
de  Physiologic,"  1881  ;  "Revue  do  Bid./  April,  188'i  ;  Sanderson,  ? 
port  to  Med.  Off.  of  Privy  Council,"  18G8-C9  (republished  in  Pni 
September  to  December,  1882  ;  a  critical  summary  of  preceding  researches 
is  given  in  the  latter  of  these  reports);  Kiener  and  others,  "  L' Union 
/'  1881.] 

Two  important  questions  remain  unanswered.  Tuberculosis  is 
an  infective  disease  ;  and  it  bears  the  anatomical  character  of  a  destruc- 
tive nodular  inflammation.  It  is  important  for  diagnostic  purposes  to 
kftOW  something  more,  Does  the  tuberculous  inflammatory  process  mant- 
fi-sT  itself  by  the  formation  of  nodules  only  ?  Conversely,  are  ah  varie- 
ties of  cellular  nodules,  exhibiting  the  general  structure  of  tubercles,  to 
be  regarded  as  evidence  of  tuberculosis  ?  The  second  question  is — What 
is  the  nature  of  the  tuberculous  virus?  In  answer  to  the  former  ques- 
tion, clinical  observation  and  experiments  on  animals  have  shown  that  all 
nodular  eruptions  are  not  tuberculous.  Thus  when  small  irritating  for- 
eign bodies  are  introduced  into  the  body  of  an  animal,  it  sometimes  hap- 
pens that  a  nodular  affection  is  produced  which  anatomically  simulates 
tuberculosis.  Yet  these  nodules  have  in  reality  no  kindred  with  true 
tubercles.  The  exciting  cause  is  essentially  different  (Art.  127)  from 
that  which  engenders  true  tuberculosis  ;  while  neither  the  life-history  of 
the  nodules,  nor  the  course  of  the  process  as  a  whole,  corresponds  with 
what  is  observed  in  human  tuberculosis. 

Moreover,  there  occur  in  man  certain  nodular  inflammations  whose 
clinical  course  is  radically  different  from  that  of  tuberculosis,  though  the 
nodules  in  some  degree  resemble  tubercles,  The  best  known  instance  is 
lupus  of  the  skin  (Art.  132).  In  this  affection  perfectly  typical  tubercles 
are  frequently  formed;  but  tin  v  D£T*Z  induce  tuberculosis  in  other  or- 
gans, or  general  tuberculosis.  In  the  peritoneum,  again,  there  are  now 
and  then  found  tuberculoid  nodules  ;  but  they  have  probably  nothing 
whatever  to  do  with  tuberculosis  as  a  disease. 

While  the  domain  of  tubercular  eruptions  is  on  one  hand  somewhat 
wider  than  that  of  tuberculosis,  on  the  other  hand  the  domain  of  tuber- 
culosis goes  beyond  that,  of  tubercular  eruptions.  In  other  words,  there 
may  be  tuberculosis  without  isolated  tubercles.  It  not  infrequently  hap- 
pens that  in  the  course  of  tuberculous  disease  inflammatory  patches  are 
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ued,  consisting  of  diffuse  continuous  granulations  in  which  no  tuber- 
cieB  can  be  detected*  These  patches  must  nevertheless  be  acknowledged 
lo  be  tuberculous  ;  the  clinical  course  of  the  process,  and  the  life-lnV 
of  the  new  inflammatory  tissue,  indicate  this  ;  while  tubercles  may  actu- 
ally be  developed  in  later  stages  of  the  same  affection.  In  such  cases  it 
be  hard  to  determine  whether  the  process  is  really  tuberculous  ; 
especially  in  organs  like  the  lungs,  where  the  usual  inflammatory  changes 
are  at  all  times  apt  to  make  the  recognition  of  tubercle  a  difficult  matter. 
Experimental  inoculation,  or  the  detectiouof  the  specific  virus  (Art,  127), 
can  alone  settle  the  question.  As  regards  the  latter  lust  we  uiay  expect 
that  the  near  future  will  bring  us  much  additional  information.  It  is 
fortunate  that  these  ambiguous  cases  are  not  very  numerous.  Although, 
therefore,  the  anatomical  notion  of  tubercle  and  the  clinical  notion  of 
rculosis  do  not  precisely  correspond  throughout  their  full  extension, 
do  correspond  in  the  vast  majority  of  cases.  It  is  a  rule  almost 
without  exception,  that  tuberculosis  is  distinguished  microscopically  and 
on  the  post-mortem  table  by  the  presence  of  tubercles. 


[Much  confusion  has  arisen  in  the  discussions  on  tuberculosis  from  the 
assumption  that  the  production  of  a  nodular  or  tubercular  eruption  in  a? 
is  necessarily  the  same  as  the  production  of  tuberculosis.  The 
result  of  the  assumption  has  been  that  observers  have  fancied  they  have 
induced  tuberculosis  in  animals  by  the  introduction  of  all  sorts  of  foreign 
bodies.     The  diagnosis   is   not   to  be   based   on  the  presence  of  nodules 

ply  ;  the  life-history  of  the  nodules  and  the  general  course  of  the 
whole   process  are  also   of  essential   importance  (II.   Martin,  "  Arch,  de 

Fhym"  1881).] 


127,  We  are  now  able  to  give  a  definite  answer  to  the  second  ques- 
tion raised  in  the  last  article — What  is  the  nature  of  the  tuberculous 
virus  ? 

the  meeting  of  the  Berlin  Physiological  Society  held  on  March 
24,  1882,  Dr.  R.  Koch  communicated  some  result  of  his  researches  on 
tuberculosis,  which  constituted  a  distinct  advance  in  our  knowledge  of 

I  iologv. 

He  announced  that  the  tuberculous  virus  is  a  special  bacillus  (Bacillus^ 
tuberculosis,  Art.  206),      Its  length  is  about  a  third  of  the  diameter  of 

I  blood-cell,  and  its  breadth  one-fifth  to  one-sixth  of  its  length.  In- 
dividual bacilli  contain  clear  bright  spores.  The  bacilli  are  chiefly  foUIMJ 
in  fresh  tubercles,  more  sparingly  in  older  ones.  Some  of  them  lie  within 
the  cells  and  especially  within  the  giant-cells,  others  lie  outside.  They 
are  generally  single  and  scattered  ;  at  times  they  are  found  in  prettily 
grouped  clusters.  By  treatment  with  methylene-blue  and  vesuvin,  they 
take  up  a  different  tint  from  that  of  the  surrounding  tissues.  The  tis- 
sues stained  in  the  first  instance  with  methylene-blue  have  their  color 
discharged  by  vesuvin,  while  the  tubercle-bacilli  retain  it. 
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[Ehrlich,  Gibbes,  and  others  {Brit.  M*&   Jottnt.,  October  14, 
have  devised  simpler  and  speedier  methods  than  Koch's  for  staining,  and 
so  detecting   the   bacilli*     These  methods  are  readily  applicable   to  the 
clinical  examination  of  phthisical  sputa.] 

Koch  has  shown  that  the  bacilli  may  be  cultivated  in  the  serum  of 
Ox-blood,  The  bacilli  so  bred  may  then  be  introduced  into  the  bodies  of 
various  animals,  such  as  rabbits,  rat*,  and  dogs,  and  tuberculosis  is  there- 
upon induced  ;  in  other  words,  they  are  attacked  by  a  disease  character- 
ized by  a  progressive  formation  of  cellular  nodules.  The  nodules  always 
contain  the  characteristic  bacilli,  In  guinea-pigs  the  first  appearance  of 
disease  is  manifested  ten  days  after  inoculation. 

It  may  therefore  be  accepted  as  an  established  fact  that  tuberculosis 
is  an  infective  disease,  induced  by  the  presence  of  a  specific  bacillus. 

In  the  light  of  this  knowledge,  the  various  theories  which  have  been 
advanced  with  regard  to  the  causation  of  tuberculosis  become  in  some 
respects  irrelevant.  It  will  be  matter  for  further  experimental  investiga- 
tion to  determine  the  vital  properties  of  the  tubercle-bacillus.  Among 
other  points,  it  will  have  to  be  settled  whether  the  bacillus  can  develop 
enly  within  the  bodies  of  men  and  other  mammals,  or  whether  it  may  Hot 
pass  through  some  stage  of  its  existence  outside  the  body  j  in  other 
words,  whether  the  disease  is  strictly  contagious,  i.e.y  transmissible  di- 
rectly from  one  subject  to  another  ;  or  whether  it  is  due  to  something 
of  the  nature  of  a  miasma — a  poison  which  may  develop  outside  the  body. 
According  to  Koch,  the  bacillus  can  only  be  brad  between  the  tempera* 
tare*  of  30"  C.  and  41*  C.  (86°  F.— 105,8°  F.).  H  this  be  so,  it  is  hard 
to  see  how  it  can  multiply  outside  the  body.  With  regard  to  the  trans- 
mission of  tuberculosis  from  animals  to  man,  it  is  to  be  noted  that  Koch 
round  the  specific  bacillus  in  the  nodular  growths  which  occur  in  the 
u  pearly  disease'*  of  cattle  (Perhitcht^  or  bovine  tuberculosis). 

Clinical  experience  would  seem  to  indicate  that  the  tubercle-bacillus 
is  no  ordinary  bacterium,  such  as  may  enter  and  affect  any  organism 
without  distinction.  It  would  seem  rather  as  if  infection  occurred  only 
where  a  definite  predisposition  exists,  or  where  a  considerable  quantity 
of  the  virus  is  introduced.  This  predisposition  may  be  local  as  well  as 
general.  The  local  predisposition  may  perhaps  depend  mainly  on  ante- 
cedent inflammatory  change.  A  general  predisposition  is  attributed  to 
scrofulous  subjects  especially.  These  are  persons  whose  tissues  ex- 
hibit  a  certain  frailty  or  susceptibility  to  injury,  that  makes  them  partic- 
ularly liable  to  chronic  inflammatory  disorders.  It  is,  however,  not  at  all 
uncommon  for  the  term  "scrofulous"  to  be  applied  to  individuals  actu- 
ally affected  with  tuberculosis,  as  well  as  to  those  who  are  only  predis- 
posed to  it. 

We  may  imagine  the  course  of  the  infection  to  be  this  :  The  bacilli 
settle  in  a  tissue  accessible  from  without,  pass  thence  into  the  deeper 
structures,  and  ultimately  into  the  blood  ;  or,  without  any  primary  local 
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settlement,  they  may  be  taken  up  by  the  circulating  juices  directly,  and 
carried  to  various  parts  ;  wherever  they  settle  they  begin  to  develop, 
and  so  set  up  inflammation  and  the  formation  of  cellular  nodules. 

[Koch  has  found  the  bacillus  not  only  in  general  miliary  tuberculosis 
but  in  caseous  pneumonia,  caseous  bronchitis,  intestinal  and  glandular 
tuberculosis,  "pearly  disease,"  spontaneous  and  inoculated  tuberculosis 
in  various  animals,  and  in  the  so-called  scrofulous  hyperplasia  of  lympha- 
tic glands.  All  these  affections  are  thus  to  be  included  under  the  head 
of  tuberculosis  ;  they  are  all  the  result  of  the  same  bacterial  infection. 
Tuberculosis,  from  this  point  of  view,  is  an  infective  disease  not  always 
manifested  by  the  formation  of  tubercles.  It  may  even  appear  as  a 
purely  local  affection,  and  yet  be  unaccompanied  by  tubercles. 

If  is  of  special  interest  to  note  that  Koch  has  detected  the  bacillus  in 
the  sputa  of  phthisical  patients.     As  the  bacillus  produces  spores  within 
the  body,  it  is  very  likely  that  the  virus  exists  and  diffuses  itself  am 
the  body  mainly  in  the  form  of  spores. 

Koch  finds  that   the  bacilli  grow  very  slowly,  and  after  inoculation 
proceed  to  develop  and  multiply  only  when  they  reach  a  ipot  win  re  they 
are  not  subject  to  much  mechanical  disturbance  or  displacement.     From 
this  we  may  understand  how  it  happens  that  man}'  persons,  though  a„ 
and  again  exposed   to   tho  invasion  of  tubercle-bacilli,  yet  remain   unin- 

bed.  It  is,  moreover,  conceivable  that  individuals  in  whose  tissues 
inflammatory  changes  have  already  occurred  are  those  who  are  most 
disposed  to  tuberculous  infection. 

At  the  time  when  Koch  was  bringing  his  researches  to  an  end, 
Baumgarten  ("  Centralblatt  f.  d.  med.  Wiss,,"  15,  1881)  succeeded  in 
detecting  bacilli  in  tubercle  by  treating  microscopic  sections  with  dilute 
solution  of  caustic  potash.  He  did  not,  hou<  v<  r,  go  on  to  cultivate  and 
inoculate  the  bacilli.  Aufrecht  had  already  described  bacilli  which  he 
had  found  in  tubercle  (aPath,  Mitth.,"  Magdeburg,  1881)  •  but  his  de- 
^t  rat  ion  was  likewise  defective.  He  did  not  show  that  the  bacilli 
were  peculiar  and  specific  as  regards  tuberculosis. 

It  has  been  a  much-debated  question  whether  or  not  human  tubercu- 
losis is  identical  with  the  bovine  •*  pearly  disease."  Anatomically  the 
pearly  disease  is  a  progressively  advancing  affection  in  which  nodes  and 
nodules  are  formed.  These  may  be  single  or  agglomerated  into  masses 
as  big  as  a  potato.  They  are  chiefly  found  in  the  serous  membranes,  as 
also  in  the  lymphatic  glands,  lungs,  and  liver.  In  the  serous  membranes, 
the  nodular  masses  are  often  pedunculated  and  pendulous,  Caseation  is 
not  very  common  ;  calcification  much  more  so.  The  nodules  are  es- 
sentially cellular  in  structure,  often  contain  giant-cells  (Virchow,  "  Virch. 
Arch.,"  vol.  xiv.),  look  very  like  tubercles,  and  may  lie  together  in 
great  numbers  in  the  midst  of  a  cellular  stroma. 

A.  C.  Gerlach  ("Jahresb.  d.  k.  Thierarzneischule  in  Hannover,"  1869) 
fed  and  inoculated  rabbits  and  goats  with  matter  from  such  nodules,  and 
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on  the  strength  of  his  experiments  maintains  that  the  pearly  disease  is 
transmissible  to  other  animals  and  is  identical  with   human   tuberculosis. 

ippel  (*•  Virch,  Arch.,'-  vol  lvi.)  and  Creighton  ('*  Bovine  Tuber*  u- 
losis  in  Man,"  London,  1881),  from  microscopic  comparison  of  tubercles 

the  pearly  nodules,  declare  that  they  are  identical.  Orth  ("  Virch. 
Arch.t"  vol.  lxxvi.)  arrived  at  the  same  conviction  through  experiments 
in  which  the  animal  was  fed  with  the  infective  matter  ;  as  did  also 
Bollinger  and  Klebs  {**  Arch.  f.  exp.  Path.,"  i.),  Chauveau  ('*Jahrb.  der. 
led.,"  1872),  and  Baumgarten  ("  Berl.  klin.  Woch,,"49,  1880).     On 

other  hand,  Colin  ("  Compt.  Rend.,  187G),  Gdnther,  Harms,  and 
Mailer  ("Jahrb.  der  ges.  Med.,"'  1873-74)  obtained  only  negative 
results.  Virchow  ("  Bed.  klin.  Woch.,"  1880,  and  K  Virch.  Arch.,"  vol. 
lxxxiit.)  also  made  experiments  by  the  method  of  feeding,  but  his  results 
were  ambiguous.  He  thinks  that,  so  far  as  experiments  have  hitherto 
gone,  the  transmissibility  of  the  pearly  disease  to  other  animals  (Kv 
feeding  them  with  diseased  milk  or  meat)  is  not  yet  certainly  established. 
Koch's  observation  of  the  specific  bacillus  in  the  pearly  nodules  seems 
to  remove  all  doubt  of  their  identity  with  tubercles.     How  far  the  bovine 

ise  may  be  transmitted  to  man  is  not  yet  made  out.  The  transmis- 
sion is  at  any  rate  possible,  and  that  by  various  channels.] 

1*28.  Syphilis  is  an  infective  disease,  originating  in  a  fixed  eonta- 
gium.  It  starts  at  a  wounded  or  abraded  spot,  gives  rise  there  to  certain 
local  tissu^-Cft&ngee,  and  thence  spreads  through  the  entire  system.  The 
poison  of  syphilis  occurs  in  the  human  organism  only;  it  is  nowln-je 
reproduced  but  within  the  human  organism  ;  and  it  is  conveyed  to  other 
Individuals  only  by  direct  transference.  When  transplanted  into  a  new 
iiism,  it  excites  inflammatory  processes  of  the  most  diverse  intensity 
ami  efctsjfii — from  simple  localized  and  transitory  hyperemia  to  the 
formation  of  sttDfUMMS  exudations,  or  granulomatous  growths,  or  exten- 
sive fibrous  hyperplasias.  If  a  child  be  procreated  while  the  infection 
lasts,  the  disease  may  be  transmitted  to  it  from  the  mother's  side  as  well 
as  from  the  father's. 

The  primary  inflammatory  focus  is  formed  at  the  seat  of  infection  as 
an  indurated  chancre  or  *'  hard  sore."  It  is  an  ulcer  with  an  hardened 
bacon-like  or  gristly  b  margin.     It  generally  begins  as  an  excoria- 

tion, i.e.,  a  slight  and  superficial  loss  of  substance,  and  over  this  a  vesicle 
or  pustule  is  formed.     In  other  cases  it  is  developed  from  a  node  formed 
(for  example)   in    the  scar   of  a   former  ulcer  ;   this  then    breaks,  gi 
rise  to  the  eharaeteristic   ulcer  with   its  hardened  gristly  base.      In   other 
cases  again  the  ulcer  is  first  formed,  and  the  induration  follows  later  on. 

The  node  or  induration  which  forms  the  primary  lesion  of  syphilis 
appears  under  the  microscope  a1  first  as  a  dense  infiltration  of  the  DOR" 
nective-tissuc  with  small  cells  (Fig.  34,  a).     The  process  may  not  advance 
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beyond  this  ;  but  in  many  cases  the  infiltrating-  colls  proceed  in  develop 
further.  From  the  small  round-cells  larger  formative  cells  (Fig.  34,  l*)t 
and  not  infrequently  giant-cells  (c),  are  formed.  The  development  Joes 
not  advance  beyond  this  point ;  the  greater  part  of  the  affected  tissue 
breaks  down  and  ulcerates,  or  is  reabsorbed.  Some  part  of  the  cells  go 
to  form  a  cicatrix, 

[Not  ,  is  known  concerning  the  nature  of  the  syphilitic 

virus.      1  \reh.  f,   exp.  Path.,"  x.)  regards  the  disease  as  a  para- 

sitic bacterial  affection.     Our  histological  knowledge  of  syphilitic  growths 


84,— Section  of  n  Sjphllitic  Hani  Sort,     v  850.     (Atttm-narmtfu prtparatom.)  a.  Infiltration  with 
\  «Ua  ;  i,  large  uninuclear ;  c,  mulUnuclear,  foramtive  cellm 

is  mainly  due  to  Yirchow  ("  Krank.  Gesch\vii]>n-,M  ii. ),  EL  Wagner 
("  Arcb.  d.  Heilk.,"  iv.,  1863),  Auspitz  and  Unna  ("Vi<  rteljahrsschr.  f. 
Derm,  und  Syph./'  iv.,  1877).  See  also  Bauuiler,  "Ziemssen's  Cyclo- 
paed;  ii.  ;  Van  Oordt,  **  Des  tumours  gcmineusos,11  In,  Diss.,  Paris, 

1859  ;  Cornil  and  Ranvier,  "  Man.  of  Path.  Hist.,"  vol  i.] 

120.  After  a  certain  time  tho  "initial  sclerosis"  or  hard  sor©  is  fol- 
lowed by  inflammations  of  the  lymphatic  gland??,  skin,  and  mucous  mem- 
brane. These  are  the  " secondary  symptoms."  Still  later  ippaar 
syphilitic  inflammations  of  the  viscera  and  bones.  These  are  the  "ter- 
tiary symptoms."  The  various  inflammations  are  for  the  most  purr 
similar  to  other,  non-syphilitic,  inflammations.  Certain  special  granulo- 
matous formations  are  also  developed  which  are  called  syphilomata 
(Wagner)  or  gummata,  and  condylomata. 

The  syphilitic  condyloma  (condyloma  latum  or  mucous  patch)  is 
a  raised  level  patch  on  the  skin  or  mucous  membrane,  due  to  inflamma- 
tory change  in  the  epidermis  and  corium,  or  in  the  epithelium.  The 
upper  layers  of  the  corium,  and  especially  the  paptUiG,  swell  up  greatly 
owing  to  infiltrations  of  cells  and  liquid  exudations.     The  cutis  appears 

a  loose  sodden  gelatinous  tissue  infiltrated  with  cells  {Fig,  35,  i  and  k). 
There  is  no  true  granulation-tissue  as  a  rule,  for  no  organization  of  the 
cellular  material  takes  place,  and  no  new  vessels  are  formed.  In  condy- 
lomata of  the  mucous  membranes,  the  tissue  may  take  on  something  of 
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of  granulations  owing   to   abundant  cell-production.     The  epi* 
usually  swollen  (Fig.  35,  e>fy  §)  and  infiltrated  with  cellular 
I  liquid  exudations. 

Tl»  syphilitic   gumma   in   its  earlier   stages  is    histologically    very 
to  the  condyloma.     The  gumma  is  a  circumscribed  patch  of  mor- 
bki  ti*suo.  not  unlike  granulation-tissue.      It  occurs  chiefly  in  the  perins- 
muscles,  brain-substance,  and  membranes,  as  well  as  in  the  paren- 
organs  of  the  abdomen,  such  as  the  liver,  spleen,  and  test 
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tion   of  cells  in   the   gumma  varies  with    its   site. 

. <h  are  poor  in  tolls,  such  as  are  found  at  times  in  bone,  a 

On  section  they  have  a  gelatinous  look, 

\eecding  the  cellular  in   quantity.      The  older 

i^ocs  in  part  a  mucoid  change.     Varieties  rich 

i  mater  and  arachnoid,  and  the  spleen, 

ivch  are  translucent,  gray  or  whitish,  or  giaywh- 

Ttnl.-.l    (spleen)    or   irregular  (brain-membranes)   in 

i«  exact  appearance  of  granulations.     In  the 

i  then*  arc   usually  found,  in  addition   to    the 

<.«  ^ln\»ard  ••  W  inflatnmatorr  changes. 
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130.  These  syphilitic  granulomatous  growths  are  generally  of  a  very 
-liable  or  unstable  nature.  Frequently  there  is  no  proper  granulation- 
ie  developed  ;  that  is  to  say,  no  vessels  are  formed  and  no  further 
development  of  the  extravasated  leucocytes  takes  place.  The  leucocytes 
usually  perish  by  fatty  degeneration.  Small  infiltrated  patches  may  of- 
ten disappear  by  reabsorption.  In  other  cases,  as  in  the  bones,  suppur- 
ation or  fatty  necrosis  and  ulceration  is  the  issue.  Tn  larger  patches 
abounding  in  cells,  caseous  nodes  are  not  infrequently  formed  ;  they  may 
be  either  rounded  and  spherical  or  irregular  in  shape.  If  the  caseous 
process  is  still  in  a  comparatively  early  stage,  these  patches  are  found  sur- 
rounded by  highly  cellular  granulations.  After  a  time  these  latter  pass 
into  dense  fibrous  tissue  (Fig.  36),  and  contract  into  a  narrow  zone  sur- 
rounding the  caseous  patch.  Lastly,  this  zone  may  be  further  trans- 
formed into  connective  tissue  of  a  more  ordinary  type.  Caseous  nodes, 
thus  imbedded  in  an  irregular  puckered  capsule  of  scar-tissue,  are  found 
most  commonly  in  the  liver  and  testis. 

It  is  these  scar-surrounded  caseous  nodes  which  are  chiefly  referred  to 
when  gummatous  nodes  are  spoken  of.     They  have  of  course  ceased 


-r 


Ficu  36  —  Gnmnii  of  the  Liver  underpolnff  Crueation      +  25.    a,  [rnmma  enclosed  In  *n  IrwijpaliX  cap- 
he  of  tenx-titmne  ;  6t  artery  with  thickener!  wall ;  ct  obliterated  portal  vein. 


to  be  strictly  gummatous,  for  they  contain  merely  the  caseous  detritus  of 
the  original  cellular  gumma.  The  caseous  change  oftmi  involves  not 
merely  the  cellular  new-formation,  but  also  the  normal  tissue  of  the  af- 
fected organ.  The  node  comes  thus  to  contain  more  than  the  necrotic 
remains  of  the  true  gumma  ;  it  includes  all  or  most  of  the  proper  or  spe- 
cific tissue  affected  and  destroyed  by  the  original  infiltration. 

This  common  issue  of  syphilitic  inflammation  in  disintegration  and 
necrosis  seems  to  depend  chiefly  on  the  nature  of  the  virus  which  pro- 
duces the  disease,  It  is  not,  however,  impossible  that  another  factor  may 
lie  in  the  aptness  of  the  vessels  and  especially  the  arteries  to  be  attacked 
bv  the  specific  inflammation.  Wherever  granulations  are  formed  or  hy- 
perplasia set  up  in  consequence  of  syphilitic  inflammation,  the  vt 
walls  and  chiefly  the  intima  are  observed  to  thicken.  The  lumen  is  thus 
narrowed,  and  often  entirely  occluded  (Fig.  36,  b  and  c,  and  Art*  297). 
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[On  syphilitic  disease  of  the  arteries  see  Greenfield,  etc.,  "Trans. 
Path.  Soc./'  vol.  xxviii.;  Heubncr,  "Hie  luetische  Erkrankung  del 
Gebimartoffonj*  Leipzig,  1874;  Lancereaux,  "Gaz.  des  l!6p.,"  81, 
1876.] 

Z^prosi/. 

131.  Leprosy,  lepra  or  <;h  phttutimi*  f}n*<\>ntmf  is  a  disease  distin- 
guished anatomically  by  the  formation  of  nodes  and  tubers  in  the  tissues. 
These,  when  cutaneous,  are  usually  seated  on  the  surfaces  exposed  to  the 
air — the  face,  hands,  and  feet.  They  may  at  times  occur  elsewhere.  The 
subcutaneous  tissues,  nerves,  mucous  membranes,  and  viscera  may  also  be 
affected.     The  nodes  may  reach  the  size  of  a  walnut. 

When  a  node  is  about  to  form  in  the  skin,  there  appears  first  a 
spot,  which  becomes  bluish  and  then  brown  ;  the  underlying  tissue  be- 
comes meanwhile  thickened  and  indurated.  The  swelling  then  increases, 
and  the  patch  becomes  gradually  transformed  to  a  firm  red  protuberance, 
which  later  on  becomes  softer  and  paler. 

The  basis  of  the  node  is  made  up  of  cellular  granulation-tissue,  lying 
immediately  beneath  the  epidermis.  It  is  spread  in  a  uniform  layer,  or 
sends  down  cellular  processes  into  the  deeper  structures.  In  color  it  is 
grayish-white  and  somewhat  translucent.  The  cells  are  of  various  sizes 
according  to  their  stage  of  development.  When  the  nodes  break  down, 
leprous  ulcers  are  formed,  though  these  are  more  commonly  the  result  of 
external  injury.  Fatty  metamorphosis  of  the  cells  and  resolution  of  th< 
tumor  thereby  are  not  unknown,  but  the  process  is  very  slow.  The 
nodes  of  the  mucous  membrane  are  more  apt  to  ulcerate  than  those  of 
skin  ;  this  occurs,  for  example,  inside  the  nose,  and  in  the  conjunctiva, 
mouth,  and  larynx. 

l,e| nous  growths  in  the  nerve-sheaths  may  lead  to  disturbance  of  the 
nerve-functions  ;  we  may  thus  have  local  amyotrophy  and  anaesthesia, 
as  in  Lepra  ansesthetica.     Visceral  leprosy  is  rare. 

Armauer  Hansen  and  Neisser  have  discovered  that  leprosy  dependi 
on  the  presenr.'of  a  specific  bacillus  (Bacillus  leprae)  in  the  affected  tis 
sue.     The   bacillus   is  found    in  all   leprous  foci   (V  generally  en« 

closed  in  the  larger  cells.  The  hereditariness  of  leprosy  has  not  been 
proved.  It  is  but  slightly  contagious  ;  yet  in  certain  regions  it  is  en- 
demic. It  H  DOWftdftyi  rare  in  Europe  ;  Norway  and  Sweden,  Finland, 
and  the  Baltic  provinces  of  Russia,  are  the  regions  where  it  is  most  prev- 
alent. Tt  occurs  (but  more  rarely)  in  special  districts  of  Greece  and 
Italy.  It  is  prevalent  in  Central  and  South  America,  and  in  Southern* 
Africa  and  Asia. 


[Virchow's  "Onkologie"  (vol.  ii.)  contains  a  full  account  of  leprosy, 
from  which  the  above  details  are  chiefly  drawn.  Thoma  ("  Virch.  Arch.,'1 
vol.  lvii.)  gives  a  description  of  the  histological  characters  of  the  disease 
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agreeing  in  essence  with  Yirchow*s.  Neisseria  discovery  of  the  B&cUhtt 
ie}ww  was  announced  in  the  M  Breslnu.  iirzt,  Zoitscljilft,1'  20  and  21, 
1879  ;  Armaurr  Jlauseu's  in  "  Vireh.  Arch.,"  vol.  Ixxix.  See  also  Neisser, 
"Vireh.  Arch..*' vol.  Ixxxiv.  The  bacilli  have  been  found  in  the  nodes 
of  the  skin,  oral  epithelium,  and  larynx — as  well  as  in  diseased  foci  in  the 
nerves,  cartilages,  testes,  lymphatic  glands,  liver,  and  spleen.  Neisser 
has  inoculated  rabbits  and  dogs  with  leprous  matter,  and  so  produced 
inflammatory  nodes  corresponding  with  those  of  human  leprosy.  He 
supposes  that  the  bacilli  enter  the  system  as  spores,  and  develop  wher- 
ever they  find  a  suitable  nidus,  especially  in  the  lymphatic  glands. 
Thence  they  invade  the  entire  bodfr. 

Kobner  ("  Vireh.  Arch.,1*  vol.  lxxxviii.)  found  the  bacilli  in  the  blood. 
His  attempts  to  transmit  the  disease  to  monkeys  did  not  succeed.  He  is 
inclined   to  question  Neissers  demonstration  of  its  transmissibility. 

In  Lepra  a  the  skin  is  usually  smooth  and   shining.     This 

form  has  therefore  been  distinguished  h  L.  knie  or  fjktbra*  White  or 
brown  stains  appear  on  the  skin  at  times,  probably  at  the  site  of  a  former 
infiltration.  This  variety  is  described  as  Lepra  maculosa;  the  patches 
as  */•  aigrm  or  allxe  (not  to  be  confounded  with  the  skin  disease 

i.hcea).  j 

Lttpus, 

13*2.  Lupus  (or  "  71  oft  toil  tan ff ere")  is  an  affection  of  the  skin  and 
ktiguous  mucous  membranes.     The  surface  becomes  red,  and  this  is  fol- 


T7.— Swtlon  of  Skin  through  n  Lupus-patch.    >i.  rurmnl  cpMflrmfa:  bt  normal  oorlum  with 
^lind(0:  c  I'icxis  <>t  lupm  ttane;  ./.  v.->«*:ol.»r  nodule  mrronmUxl  bj   difTime  cellular  inflltrni 
vAsculur  uodale;  /,  vtriogsof  oe!U;  g>  lupou*  nicer  ;  A,  pruUriirntitig  epllhellftm. 


lowed  by  the  formation  of  large  or  small  nodules  (Fig.  37,  d)  with  more 
diffused  swellings.  Granulation-tissue  is  formed  in  the  corium  and  sub- 
cutaneous connective  tissue. 

The  granulations  are  generally  vascular,  the  cells  small,  spherical,  and 
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lymphoid  ;  but  at  times  numerous  epithelioid  cells  and  giant-cells  may 
also  be  found.  In  the  latter  ease,  nodules  may  also  develop  having  the 
exact  appearance  of  tubercles.  Surrounding  the  true  granulomatous 
focus  there  are  found  nests  and  strings  of  cells  following  the  course  of 
the  lymphatics  (Fig.  37,  c^f).  When  the  subepithelial  granulations  have 
reached  a  certain  degree  of  development,  they  begin  to  break  down  and 
ulcerate  (Fig.  37,  g).  It  seldom  happens  that  ulceration  is  averted  by 
reabsorption  or  cicatrization. 

The  exciting  cause  of  lupus  is  unknown.  The  general  course  of  the 
process,  and  especially  its  progressive  character,  seem  to  indicate  that  it 
is  due  to  some  virus  capable  of  reproduction. 

[Schul!er("  Central  b.  f.  Chir,,"  49,  1881)  has  found  certain  micrococci 
in  lupus-tissue,  which  he  holds  to  be  the  cause  of  the  affection.  His  ob- 
servations are  not,  however,  enough  to  establish  the  fact  with  certainty.] 


Glanders. 

133.  Glanders  (or  Eqninia)  is  a  contagious  disease  of  the  horse, 
communicable  to  man  by  direct  transmission.  Glanders  and  farcy  are 
manifestations  of  one  and  the  same  infective  disease  ;  the  first  affects 
chiefly  the  nasal  mucous  membranes,  the  second  the  skin. 

The  initial  lesion  in  the  horse  is  usually  situated  in  the  nasal  mucous 
membrane.  The  submaxillary  gland  is  then  affected  ;  and  then,  by  meta- 
stasis, various  other  organs.  The  first  effect  of  the  infection  is  to  give 
rise  either  to  wide-spread  cellular  infiltration  of  the  mucous  membrane, 
or  to  subepithelial  nodules  from  the  size  of  a  millet-seed  to  that  of  a  pea, 
and  not  unlike  those  of  lupus.  In  chronic  farcy  larger  nodes  and  nod- 
ules form  in  the  skin,  and  sometimes  link  themselves  into  vermiform 
cords  (**  corded  veins  "). 

The  epithelial  nodules  are  very  unstable  in  structure.  The  cellular 
elements  of  which  they  are  built  up  maintain  throughout  the  characters 
of  lymphoid  cells  or  pus-corpuscles.  Owing  to  fatty  change,  disintegra- 
tion, softening,  or  suppuration  in  the  nodules,  ulcerations  are  soon  formed 
which  have  a  yellowish  infiltrated  base.  These  grow  by  progressive 
nodular  (or  simply  diffused)  infiltration  of  their  borders,  followed  by 
gradual  disintegration.  In  this  way  contiguous  ulcers  may  become  con- 
fluent. In  horses  that  have  died  of  glanders,  the  mucous  membrane  of 
the  nasal  septum  is  beset  with  large  irregular  excavated  ulcers  with 
eroded  edges  and  grayish  or  yellowish  bases.  In  addition  to  these,  there 
are  other  minute  lenticular  ulcerations,  and  gray  or  yellow  nodular 
patches  on  the  point  of  breaking  down.  The  whole  process  is  near  akin 
to  that  of  suppurative  inflammation.  The  ulcers  may  heal  up  by  the  for- 
mation of  irregular  puckered  cicatrices. 

The  cervical  glands  are  always  inflamed  and  swollen.  Among  the 
viscera  the  lungs  are  the  most  liable  to  be  affected.     They  contain  either 
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nodes  with  caseous  detritus  in  the  centre  and  a  grayish  cellular  per- 
iphery ;  or  on  the  other  hand  lobular  pneumonic  patches  of  a  light  gray 
or  blood-stained  color,  or  opaque  and  yellow  from  fatty  and  caseous 
change.  At  times  the  alimentary  mucous  membrane  contains  nodes  of 
various  sizes,  composed  either  of  light  gray  cellular  tissue,  or  of  opaque 
yellowish-white  caseous  or  suppurative  matters.  In  farcy,  which  is  usu- 
ally chronic,  the  nodes  ("  buttons "  or  "buds")  formed  in  the  skin  ami 
muscles  are  made  up  of  small-celled  granulation-tissue,  which  later  on 
undergoes  retrogressive  change,  and  becomes  caseous  or  breaks  down. 

In  man,  as  in  the  horse,  infection  with  glanders-poison  is  followed  by 
the  formation  of  nodes  and  nodules,  especially  in  the  nasal  cavities  and 
frontal  sinuses,  and  in  the  larynx  and  trachea.  At  the  same  time  vesicu- 
lar and  pustular  eruptions  appear  on  the  skin,  followed  by  phlegmonous  ab- 
scesses in  the  skin  and  muscles.  The  viscera  are  also  affected  in  like 
manner.  The  development  of  the  granulation-tissue  is  generally  very 
imperfect  ;  the  inflammation  tends  rather  to  take  on  a  suppurative  char- 
acter. Jn  chronic  farcy  large  nodes  ("farcy  buds")  are  formed  in  the 
skin  and  muscles.  When  these  break  down  they  give  rise  to  indolent  and 
obstinate  ulcerations. 


[For  a   fuller  description  of  equine  glanders  and  farcy  see  Youatt, 

"On  the  Horse,"  London,  1859  ;  Fleming,   "Man,  of   Veterin.  Sanitary 

vol.   i.,   Loudon,    1875  ;  on   the   human   affection  see  Poland, 

stem  uf  Surgery,"  vol.  i. 

The  nature  of  the  glanders-poison  is  unknown.    See  VillemJn  ("  rttudes 

sur  la  tuberculose,"  Paris,   1808),  Bollinger   ("  Ziemssen's  Cyclopaedia," 

nij,  and    Piitz  ("  Die   Seuchon  und  Herdekrankheiten,"  Stuttgart, 

1382).] 

Actinomycosis. 


134.  Actinomycosis  is  a  progressive  inflammatory  affection,  set  up 
by  a  certain  fungus,  the  Actinomyces.  It  results  in  the  formation  of 
granulations  and  fibrous  tissue,  and  in  suppuration.  It  attacks  human 
beings,  cattle,  and  swine,  and  may  be  communicated  to  cattle  by  inocu- 
late 

The  disorder  was  first  recognized  and  described  in  man  by  Israel 
(1877),  and  in  cattle  by  Bollinger  (1877). 

The  parasite  which  causes  the  disorder  is  a  peculiar  fungus.  It  first 
appears  as  a  tufted  rosette  of  radiating  pyriform   or  club-shaped  struc- 

■  ;  these  are  either  simple  or  divided  by  dissepiments,  and  are  of  con- 

:able  bulk.  They  are  possibly  the  conidia  (Art.  213).  The  fungus 
on  reaching  its  full  development  appears  as  a  peculiar  gland-like  body, 
with  the  outward  form  of  a  mulberry.  It  is  produced  by  the  aggregation 
of  the  club-shaped  conidia  ;  these  spring  in  all  directions  from  the  fila- 
ments of  a  matted  tuft  which  we  may   provisionally  call  the  mycelium, 
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and  are  thus  crowded  into  a  compact  mass.     The  true  botanical  positioti 
of  the  f unguis  is  as  yet  undetermined. 

When  the  actinomyees  settles  in  a  tissue,  it  at  once  sets  up  inflamma- 
tion in  its  neighborhood.  While  the  spore  is  developing  its  mycelium 
and  its  bunch  ("gland  "  or*' core")  of  coiiidia,  a  nodular  inflammatory 
focus  is  formed  around  it,  which  in  its  structure  exactly  resembles  a 
tuberculous  nodule.  Recent  nodules  consist  chiefly  of  round-cells  ;  in 
less  recent  ones  the  zone  in  contact  with  the  fungus-core  contain  ^ 
lioid  cells  and  giant-cells.  The  core  is  yellowish  in  tint,  and  in  later  stages 
of  the  process  it  often  becomes  calcined. 

When  the  nodules  increase  greatly  in  number  and  become  confluent, 
the  internodular  inflammation  also  extending,  large  areas  of  inflamma- 
tory swelling  are  formed.  In  many  cases,  and  especially  in  cattle,  scar- 
like  bands  of  fibrous  tissuo  may  be  formed  in  the  spates  between  the 
nodules.  The  nodules  themselves  usually  break  down  and  suppurate.  If 
the  tendency  to  further  development  be  strong  enough,  we  may  have,  in- 
stead of  suppuration,  large  nodular  patches  of  new  tissue  formed.  These 
may  grow  for  weeks  or  months  and  finally  become  as  large  as  the  fist,  or 
larger.  The  tumor  is  made  up  partly  of  coarse  fibrous  tissue,  partly  of 
granulations,  with  the  intermediate  stages.  It  always  contains  smtU 
pus-cavities  and  other  excavations,  in  which  the  fungus-cores  are  found 
as  small  white  or  yellow  greasy-like  masses  lying  among  the  purulent 
detritus. 

If  on  the  other  hand  the  tendency  to  disintegration  and  suppuration 
prove  the  stronger,  we  have  formed  large  sacculated  cavities  with  branch- 
ing intercommunicating  fistulas.  The  walls  of  theso  are  lined  with  gran- 
ulations and  hyperplastic  fibrous  tissue,  containing  here  and  there  colo- 
nies of  the  fungus. 

135.  In  the  case  of  cattle  the  disorder  attacks  chiefly  the  lower  jaw  ; 
then  the  upper  jaw,  tongue,  pharynx,  larynx,  oesophagus,  stomach,  and 
intestinal  wall.  The  skin,  the  lungs,  and  the  subcutaneous  and  inter- 
muscular connective  tissue  are  also  liable  to  invasion.  In  these  sites  it 
generally  gives  rise  to  nodular  tumors  of  various  sizes,  such  as  we  have 
ribed.  Till  the  true  nature  of  the  disease  was  made  out,  theso  were 
described  by  a  multitude  of  names,  such  as  osteo-sarcoma,  bone-canker, 
bone-tubercle,  fibro-plastic  degeneration,  woody-tongue,  lingual  tuber- 
culosis, lymphoma,  fibroma,  spina  ventosa,  etc.  In  the  cases  observed  in 
the  human  subject  the  disease  has  chiefly  attacked  the  soft  parts  of  the 
neck,  the  thorax  near  the  spine,  the  mediastinal  tissue,  and  the  lungs. 
In  one  case  the  infective  matter  had  entered  the  blood,  and  gave  rise  to 
metastatic  foci  in  the  viscera  (Ponfick). 

The  inflammatory  growths  seldom  reach  any  great  size  in  man  ;  they 
are  apt  rather  to  break  down  early.  In  the  oases  referred  to,  cavities  and 
fistula*  were  formed,  some  of  them  subcutaneous  and  some  extending 
deeper.  Among  their  purulent  contents  were  found  the  fungus-cores. 
Where  the  process  invaded  the    bone,  it  led   to  destructive  caries  j  this 
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notably  the  case  with  regard  to  the  vertebra*.     In  all   the   affected 
?gions  the  destruction  of  tissue  was  very  considerable. 

As  regards  the  genesis  of  the  disease,  it  seems  very  probable  that  r.lie 
mouth  is  the  starting-point  of  the  infection.  Israel,  Johne,  and  Ponfick 
affirm  that  in  healthy  individuals  the  specific  fungus  is  now  and  then 
found  lying  in  the  follicular  crypts  of  the  tonsils.  It  has  also  been  dis- 
covered in  concretions  from  the  lacrimal  duct,  and  in  hollow  teeth.  The 
rvations  of  the  above  authors,  with  those  of  Bollinger,  make  it  prob- 
able that  infection  often  follows  upon  wounds  of  the  oral  cavity  {stgt% 
those  left  after  the  extraction  of  teeth).  Israel  believes  that  the  spores 
or  fungi  may  be  inhaled,  and  so  give  rise  to  the  disease  in  the  lungs. 

Clinically  speaking,  the  disease  is  chiefly  marked  by  its  chronic  course 
and  local  malignancy.     Metastasis  is  not  common. 

[Israel's  researches  were  published  in  "Virch.  Arch.,"  vols,  lxxvi., 
Ixxviii.;  Bollinger's  in  the  "  Ceutralb.  f.  med.  Wiss./'  27,  1877.  Since 
then  the  affection  has  more  than  once  been  observed  in  man.  Johne  and 
Ponfick  have  been  the  chief  writers  on  the  human  affection.  Johne  de- 
monstrated the  inocuhibility  of  the  disease  in  animals  ("  Deutsch.  Zeitseh. 
f.  Thiermed.,"  vii.,  1881).  Ponfick  has  quite  recently  published  a  mono- 
graph (**  Die  Actinomycose  des  Menschen,"  Berlin,  1882),  in  which  the 
published  observations  on  the  disease  are  brought  together;  light  is 
thrown  on  its  etiology  by  new  observations  and  experiments  ;  and  the 
significance  of  thj  various  morbid  processes  is  explained.  Gannvt  gives 
a  useful  summary  in  Boston  Mai  €Ukd  &UTff,  Jottrtutl,  August  31,  1882. 

Pflug  lately  described  a  case  of  actinomycosis  in  a  cow,  which  look 
the  form  of  miliary  nodules  disseminated  through  the  lungs  ("Cent.  f. 
med.  Wiss,,"  14,  1882);  Etttk  (4M£,  4G,  1S82)  gives  another  case,  in 
which  the  nodular  affection  was  confined  to  a  part  of  one  lung,] 


SECTION  VI. 

TUMORS. 


CHAPTER  XXV. 


GENERAL  CONSIDERATIONS. 

136.  In  Arts.  79-92,  under  the  heading-  of  Hyperplasia  and  Regenera- 
tion, we  discussed  a  series  of  progressive  or  formative  disturbances  of 
nutrition.  Some  of  these  were  the  result  of  normal  development  carried 
to  an  excessive  degree.  Others  seemed  due  to  the  resumption  or  inten- 
sification of  processes  of  growth  wh'u  h  had  been  interrupted  or  enfeebled. 
These  processes,  led  to  the  formation  of  new  tissue,  which  either  re- 
sembled exactly  the  matrix-tissue  from  which  it  arose,  or  at  least  was 
composed  of  the  same  elements. 

tber  mode  of  tissue-formation  was  discussed  in  the  last  section, 
under  Inflammation.     This  process,  as  we  saw,  gave  rise  only  to  a  single 

Efonn  of  new  tissue  ;  it  resulted  in  the  development  of  granulations  and 
fibrous  tissue  from  them. 
The  mode  of  tissue-formation  which  leads  to  the  development  of  a 
tumor,  neoplasm,  or  new  growth  in  the  restricted  sense  of  the  term,  is 
not  comparable  either  with  hyperplastic  proliferation  or  with  inflamma- 
tion. It  differs  from  the  former  in  this,  that  the  new  tissue  is  not  simi- 
lar to  the  matrix-tissue,  but  specifically  different  from  it.  A  true  tumor 
or  neoplasm  proper  is  always  composed  of  tissue  differing  in  type  from 
that  out  of  which  it  grows.  It  is  distinguished  from  inflammatory  tissue 
tie  great  variety  of  forms  it  may  assume,  and  by  the  mode  of  its 
genesis. 

The  diversity  existing  between  the  neoplasm  and  the  matrix  is  mani- 
ted  in  two  ways.     First,  the  new-formed  tissue  appears  as  a  more  or 
less  sharply  hounded  and  defined  mass.     Secondly,  its  texture  and  struct- 
re  differ  from  those  of  its  matrix,  and  generally  to  such  an  extent   that 
the  difference  is  recognizable  with  the  unaided  eye;  it  is  of  course  still 
plainly  marked  under  the  microscope.     These  two  marks  are  gener- 
ally enough  to  determine  the  diagnosis  of  tumor,  though  not  invariably. 
In  a  whole  series  of  new  formations,  it  is  difficult  or  even  impossible  to 
distinguish  anatomically  between  hyperplastic  or  inflammatory  tissue  and 
true  neoplasm.     The  distinction  must  in  such  cases  be  based  on  the  life- 
torj  of  the  tissue  in  question. 

It  should  be  noted — by  way  of  distinction  between  inflammatory  tis- 
sue and  a  neoplasm— that  the  latter  does  not  originate  in  extravasated 
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blood-cells,  so  far   at   least  as  its  essential  elements   are  concerned.     As 
distinguished  from  hyperplasia,  the  genesis  of  a  neoplasm  is  not  depi 
ent  on  exaggerated  function  or  increased  activity  ID  the  affected  organ  ; 
moreover  it  does  not  retrogress,  but  continues  to  grow  on  without  reach- 
ing any  particular  or  typical  termination. 

[The  term  tumor,  or  neoplasm,  has  been  very  differently  interpreted  by 
different  writers.  Virehow,  for  example,  includes  all  hyperplasias  And 
inflammatory  or  granulomatous  formations  among  the  tumors  ;  while 
Cohnheim  definitely  excludes  them.  Others  take  up  a  middle  position. 
Thi*  difference  of  view  is  closely  connected  with  the  different  theories 
held  concerning  the  etiology  of  tumors  (Arts.  177-181).  We  think 
with  Cohnheim  that  it  is  better  to  narrow  the  meaning  of  the  term  tu- 
mor so  as  to  exclude  hyperplasias  and  the  infective  granulomatous 
growths. 

References:    Virehow    ("Die    krcnikhaften    Geschwdlste") ;     Lucke 
(«  H&ndb,  d.  Hiir.  v.  Pitha  u.  Billroth,"  vol.  ii.)  \  R.  Meier  ("1 
allg.    Path.;1    1871)?     Cohnheim     ("  Allg.    Pail./ ')  ;     I'uget    ^'Surgical 
Path.").] 

137.  Tumors  have  been  distinguished  by  various  name3  accordii 
their  external  form.  Nodular  tumors  are  made  up  of  circumscribed 
nodes  or  nodules,  single  or  grouped.  Nodules  of  the  size  of  a  millct- 
seed  are  called  miliary  ;  smaller  ones  submiliary.  If  the  neoplasm  is  im- 
perfectly marked  off  from  its  matrix,  and  extends  into  it  by  continuous 
or  disconnected  outgrowths,  it  is  called  infiltrating.  The  terms  nodular 
and  infiltrating  are  not,  however,  antithetical.  A  tumor  may  have  nodes 
and  nodules,  and  yet  infiltrate  the  tissue  in  which  it  lies.  This  latter 
depends  on  the  mode  of  growth.  If  the  tumor  increase  interstitially 
("  ••entral"  or  "expansive"  growth),  it  merely  compresses  and  thrusts 
away  the  surrounding  tissue,  but  does  not  infiltrate  it.  If  it  grows  at 
the  periphery  by  including  ever  fresh  portions  of  the  matrix-tissue  (  "ap- 
positions! n  or  "eccentric11  growth),  it  will  give  rise  to  the  appearance 
of  infiltration. 

A  tumor  seated  on  any  of  the  surfaces  of  the  body,  and  protruding 
so  as  to  form  a  segment  of  a  spheroid,  is  said  to  be  tuberous.  If  the 
base  be  smaller  than  the  body  of  the  tumor,  it  is  fungous.  If  stall 
it  is  polypous  or  pedunculated.  If  it  consist  of  several  small  and  close- 
set  protuberances,  like  the  papillfe  of  the  skin,  rising  from  a  common 
stalk  or  base,  the  tumor  is  called  warty,  verrucose,  papillomatous,  or 
briefly  a  papilloma.  If  the  papillae  are  very  long  and  branched,  it  is 
described  as  a  dendritic  or  ramifying  growth. 

\ture  and  structure  of  tumors  are  very  various.  A  large 
group  consists  of  tissues  resembling  some  of  the  adult  or  embryonic  con* 
nective  tissues  ;  they  are  thus  made  up  solely  of  mesoblastic  elements. 
Such  are  distinguished  as  histioid  tumors,  or  more  simply  as  eonnec- 
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tive-tissue  tumors.    Some  of  them  are  firm  and  of  the  texture  of  fibrous 

ie,  cartilage,  or  bone.  Others  are  soft  and  contain  adipose  tissue, 
mucous  tissue,  or  embryonic  or  indifferent  tissue.  Very  soft  varieties, 
resembling  brain  on  section  and  yielding  a  white  creamy  juice  on  being 
sera;  described  as  encephaloid  or  medullar  v.      Not  uncommonly  a 

tumor  may  have  a  different  texture  in  different  parts  of  it  ;  it  is  theu 
spoken  of  as  a  mixed  tumor*  It  arises  when  two  distinct  tissue-forms 
are  simultaneously  developed,  or  when  a  single  tissue  has  undergone 
partial  transformation  into  another, 

A  second  group  of  tumors  are  more  complex  in  structure.  They  SOD* 
sist  not  only  of  mesoblastic  elements,  but  of  epiblastic  and  hypoblast  ir 
elements  in  addition  ;  in  other  words  they  contain  elements  derived  from 

helial  cells.  They  are  therefore  described  as  epithelial  tumors,  in 
contradistinction  to  the  COOPSOtivs-tisSttS  gKMSgfc      Inasmuch  as  they  ex- 

'  a  certain  similarity  of  structure  with  various  organs  of  the  body, 
have  also  been  called  organoid  tumors.  Their  structure  may  ofti-u 
be  recognized  with  the  naked  eye.  On  section  the  general  appearance 
is  that  of  a  dense  basis-substance,  built  up  of  reticulated  bands  and  trabe- 
:ulce,  and  containing  within  its  meshes  a  substance  of  different  color  and 
softer  consistence.  The  latter  often  takes  the  form  of  a  milky  or  creamy 
juice,     Medullary  forms  are  also  met  with  in  this  group. 

[A  tumor  resembling  its  matrix-tissue  in  texture  Virchow  calls 
homceoplastic  ;  one  which  differs  widely  is  heteroplastic.  The  latter 
term  implies  that  in  normal  circumstances  tissue  like  that  of  the  tumor 
never  occurs  at  all  at  the  spot  in  question  ;  or  at  any  rate  not  at  the  par- 
ticular stage  of  development  reached  at  the  time  in  question.  A  tumor 
may  thus  be  heteroplastic  as  regards  its  site  {heterotopic),  or  as  regards 
iate  (heteroehrouic).  By  excluding  the  mere  hyperplasias  from  the 
category  of  tumors,  we  are  bound  in  strictness  to  regard  all  tumors  as 
heteroplastic  ;  they  never  are  of  exactly  the  same  structure  as  the 
matrix-tissue.  A  division  of  tumors  into  homologous  and  heterologous 
growths  has  been  proposed.  Homologous  growths  are  such  as  resemble 
some  normal  tissue  of  the  body  ;  heterologous  growths  such  as  resemble 
no  mature  normal  tissue.  Unless  a  homologous  growth  is  heterotopic  it 
is  not  distinguishable  from  a  hyperplasia,  A  growth  which  is  strictly 
heterologous  must  be  heteroplastic] 


139.  Every  tumor  is  developed  from  pre-existing  tissue-cells  by  pro- 
liferation ;  in  some  tumors  new  blood  vessels  are  also  formed.  The  pro- 
cesses of  cell-division  and  of  vascularization  are  identical  with  those  de- 
scribed in  Arts.  74  and  80.  Nuclear  subdivision  is  indirect  ;  new  vessels 
are  formed  by  off-shoots  from  existing  ones. 

Tumors  usually  develop  from  small  beg-innings.  It  is  rarely  that  their 
site  of  origin  extends  over  an  entire  organ.  From  this  it  follows  that 
they  do  not  usually  lead  to  an  enlargement  of  the  organ  as  a  whole,  but 
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rather  tend  to  form  definite  nodes  or  protuberances.  Some  grow  with 
great  rapidity  ;  others  slowly  and  intermittently.  There  is  no  limit  to 
their  growth  J  they  often  reach  enormous  dimensions.  They  may  cease 
to  grow  at  all  for  years  together,  and  then  suddenly  begin  again. 

Neoplastic  or  tumor-tissue  is  very  liable  to  retrogressive  changes  ; 
this  is  especially  true  of  quickly  growing  cellular  tumors.  All  the  retro- 
gressive changes  which  affect  normal  tissues  are  observed  in  tumors- 
fatty  degeneration,  mucoid  degeneration,  necrosis,  caseation,  disintegra- 
tion, softening,  liquefaction,  gangrene,  infarction,  calcification,  pigm 
ation  (as  in  melanoma),  etc.  Inflammations  are  also  very  common  in 
tumors. 

Any  of  these  processes  may  lead  to  partial  destruction  of  a  tumor. 
Cavities  or  ulcers  are  often  formed  in  consequence  of  softening,  and  the 
new  tissue  may  thus  be  disintegrated  and  destroyed — slowly  or  rapidly 
as  the  case  may  be.  It  is  unfortunate  that  this  process  does  not  usually 
bring  about  the  removal  and  eradication  of  the  tumor,  especially  in  the 
so-called  malignant  forms.  The  centre  may  break  down,  but  the  peri- 
phery continues  steadily  to  advance.  It  may  even  happen  that  the  peri- 
pheral advance  is  accelerated  by  the  inflammatory  disintegration  of  the 
central  parts. 

[It  is  highly  probable  that,  during  the  development  of  a  neoplasm,  the 
walls  of  the  blood-vessels  are  somehow  damaged  or  impaired.  In  support 
of  this  it  may  be  mentioned  that  in  the  neighborhood  of  tumors 
always  find  aggregations  of  small  extravasated  leucocytes,  The  manner 
in  which  this  impairment  of  the  vessel-walls  is  brought  about  remains 
unknown. J 

140.  Most  tumors  are  solitary.  In  other  words,  there  is  originally 
but  a  single  primary  tumor.  It  is  less  frequent  to  find  two  tumors  grow- 
ing in  an  organ  simultaneously,  or  in  quick  succession.  In  the  latter 
case  we  must  suppose  that  appropriate  conditions  arise  at  the  same  time 
at  the  different  sites.  Now  and  again  it  happens  that  several  tumors,  all 
of  different  structure,  appear  simultaneously  in  the  same  person. 

From  such  multiple  primary  neoplasms  we  must  of  course  distinguish 
what  are  called  metastatic  formations.  Metastasis  in  this  case  implies 
a  secondary  neoplastic  eruption,  resulting  from  the  transmission  of  ele- 
ments of  the  original  or  parent  tumor  to  a  remote  part  of  the  body,  and 
the  development  of  a  daughter-tumor  from  these  germinal  elements. 

The  germ  or  other  virus  given  off  by  the  parent  tumor  is  conveyed  to 
other  regions  through  the  lymphatics,  or  through  the  blood-vessels.  Ac- 
cording to  the  channel  of  transport,  we  find  metastatic  affections  in  the 
lymphatic  vessels  and  glands  which  receive  the  infected  lymph  ;  or  in 
remote  organs  irrigated  by  the  infected  blood,  either  directly  or  after 
passing  through  the  heart.  Thus  in  cancerous  disease  of  the  intestine 
we  find  secondary  nodules  developed  in  the  liver,  through  the  medium  of 
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the  portal  system  j  from  the  liver  some  germs  may  even  find  their  way 
into  the  lungs.  The  germinal  elements  usually  reach  the  blood  by  the 
direct  penetration  of  the  tumor-tissue  into  the  lumen  of  a  blood* 
TeaseL 

The  development  of  the  daughter-tumor  starts  unquestionably  from 
these  transported  germs.  This  is  probable  d  priori  from  the  fact  that 
tlie  metastatic  or  secondary  tumor  has  always  the  same  structure  as  the 
primary.  The  germs  are,  furthermore,  essentially  composed  of  cells  in  a 
condition  of  vital  activity.  The  share  taken  by  the  matrix-tissue  in 
which  the  germs  are  deposited  is  not  always  the  same.  In  all  cases  it 
must  furnish  the  necessary  nutriment  and  blood-vessels,  for  without  these 
no  new  growth  is  possible.  But  it  very  often  furnishes  other  elements, 
and  especially  connective  tissue.  Proliferation  is  set  up  around  the 
transplanted  germs,  and  tissue  is  thereby  formed  ;  while  migratory  leu* 
oocytes  generally  contribute  something  to  the  whole.  The  secondary 
tumors  developed  may  vary  greatly  in  number.  They  are  usually  marked 
off  definitely  from  the  surrounding  tissue  ;  it  is  very  uncommon  for 
metastases  of  the  kind  to  take  the  form  of  diffuse  infiltration.  This  hap- 
pens (if  at  all)  ill  the  case  of  bone,  which  may  be  transformed  into  tumor- 
tissue  by  secondary  change  affecting  almost  the  entire  skeleton. 

Metastases  are  not  invariably  produced  by  all  tumors  ;  many  of  these 
never  extend  beyond  the  limits  of  their  primary  seat.  The  clinical  char- 
acter of  benignancy  or  innocency  is  generally  correlated  with  this  prop- 
erty of  tumors  ;  malignancy  is  a  character  of  the  metastatic  varieties. 

ler  marks  of  malignancy  are  the  tendency  to  infiltrate  and  so  destroy 
the  surrounding  tissue,  and  the  tendency  to  recur  after  apparent  extir- 
pation. 


[Malignancy,  or  the  tendency  of  a  tumor  to  invade  the  neighboring 
ie  and  to  produce  metastatic  tumors,  is  usually  regarded  as  an  inher- 
ent property  of  the  tumor,  Cohnheim  has  recently  expressed  a  different 
opinion  ("  Allg.  Path.,"  i,),  lie  tries  to  explain  malignancy  by  assum- 
ing that  the  physiological  resistances  to  invasion  are  somehow  dimin- 
ished, Germs  transplanted  into  fresh  tissue  are  sure,  he  think*,  to  perish 
in  consequence  of  the  normal  chemical  or  metabolic  changes  which  go  on 
in  the  tissue.  They  can  only  develop  when  these  metabolic  changes 
cease  to  be  normal.  His  main  ground  for  this  view  is  derived  from  an 
experiment  made  by  himself  and  Mass  ("  Virch.  Arch.,"  vol.  Ixx.).  They 
introduced  pieces  of  living  periosteum  into  the  pulmonary  vessels,  and 
found  that  they  grew  for  a  time,  but  were  ultimately  absorbed  and  disap- 
peared. The  diminished  resisting  power  of  the  tissues  may  be  either 
congenital  or  acquired*     The   latter  is  especially  the  case  in  advanced 

Ziegler  is  unable  fully  to  agree  with  this  view.  Though  the  condition 
of  the  tissue  has  undoubtedly  a  great  influence  on  the  development  of  a 
germ  transplanted  into  it,  yet  this  alone  cannot  determine  the  malignity 
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of  the  parent  tumor.  It  surely  depends  on  the  structure  and  texture  of 
the  tumor  whether  its  genus  can  be  carried  off  at  all  and  transported  by 
the  stream  of  lymph  or  blood.  And  the  faculty  of  developing  in  proper 
circumstances  must  be  inherent  in  the  germs  themselves,  Zahn(**Sur 
le  sort  des  tissus  emplanes  dans  rorganisnu-,"  Geneva,  1878)  found  that 
foetal  tissues  continued  to  grow  for  a  time  when  introduced  into  the 
body  of  an  animal.  Leopold  has  quit*  recently  confirmed  this  observa- 
tion (**  Vireh,  Arch.,"  vol  Ixxxv.).  Pieces  of  living  tissue,  taken  from 
embryo  rabbits  and  transplanted  into  nther  rabbits,  are  in  part  absorbed, 
and  in  part  continue  to  grow.  The  latter  is  especially  true  of  embryonic 
cartilage,] 


141.  The  formation  of  a  tumor  is  always  more  or  less  fraught  with 
injury  to  the  affected  organ,  and  in  many  cases  to  the  entire  system. 
The  least  harmful  tumors  are  those  which  grow  slowly  and  by  expansion, 
so  that  they  merely  compress  the  surrounding  tissue.  If  this  is  expansi- 
ble or  yielding,  like  the  skin,  the  resulting  changes  may  be  trifling.  But 
it  is  not  rare  for  the  compressed  tissue  to  become  atrophied  or  absorbed. 
If  the  neoplasm  be  an  infiltrating  one,  the  surrounding  tissue  Buffers 
much  more  seriously.  It  either  perishes  outright,  or  begins  to  prolife- 
rate and  so  contributes  materials  to  the  general  growtJ.  This  is  espe- 
cially the  fate  of  tissues  which  have  specific  functions  ;  the  specific  ele- 
ments «li<\  while  the  fibrous  or  connective  framework  persists  and  becomes 
hyperplastic. 

A  tumor  requires  to  be  fed  if  it  is  to  grow  j  hence  the  organ  in  which 
it  is  placed  and  the  system  generally  are  deprived  of  a  certain  proportion 
of  nutriment  to  supply  the  tumor.  If  growth  is  slow  the  deprivation  is 
unimportant,  but  it  may  become  grave  10  the  case  of  rapidly  increasing 
tumors. 

The  seat  of  the  tumor  is  of  serious  import.  It  need  hardly  be  said, 
for  instance,  that  a  tumor  growing  in  the  brain  or  spinal  cord  has  an  alto- 
gether different  significance,  so  far  as  life  is  concerned,  from  that  of  one 
developed  in  the  skin*  So  also  a  tumor  in  the  oesophagus  obstructing 
the  passage  of  food,  or  one  in  the  stomach  interfering  with  digestion,  will 
lead  to  more  serious  results  than  one,  say,  in  the  bone  of  the  finger.  In 
the  one  case  the  function  of  an  essential  organ  is  impaired  by  the  presence 
of  the  tumor,  in  the  other  the  effects  are  merely  local. 

Metastatic  or  secondary  formations  have  always  an  unfavorable  signi- 
ficance. As  the  neoplastic  foci  become  more  numerous,  so  also  do  the 
organs  exposed  to  the  risk  of  injury  by  pressure,  invasion,  or  abstraction 
of  nutriment. 

Disintegrative  changes  and  ulcerations  connected  with  tumors  are 
specially  destructive.  There  is  nearly  always  an  active  secretion  and 
loss  of  substance  from  the  surface  of  such  ulcers,  and  the  body  is  re- 
duced by  the  constant  drain.  Moreover,  it  is  not  uncommon  for  putre» 
factive  changes  to  be  set  up  in  the  products  of  disintegration,  and  then 
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the  risk  of  blood-poisoning  by  absorption  of  septic  matters  becomes  con- 
siderable. 

Tumors  may  thus  impair  the  function  of  essential  organs,  or  give  rise 
to  a  serious  drain  of  matter  from  the  body,  or  bring  about  a  kind  of 
blood-poisoning  through  the  absorption  of  deleterious  products  of  decay; 
in  any  or  all  of  these  ways  the  general  nutrition  may  be  profoundly  dis- 
turbed, and  the  patient  fall  into  grave  ill-health.  This  is  spoken  of  as 
the  cachexia  of  tumor.  It  may  become  so  profound  that  the  patient 
dies  of  exhaustion* 


CHAPTER  XXVI. 

TUMORS    DEVELOPED  IK   MESOBLASTIC  TISSUES-COKNECTT 

TISSUE  TUMORS. 

o.  Fibroma. 

142.  A  fibroma  is  a  tumor  made  up  of  fibrous  tissue.  It  usually 
takes  the  form  of  a  sharply  defined  node  or  lump,  and  occupies  a  part 
only  of  the  organ  in  which  it  is  seated.  More  rarely  the  organ  (as  t.g., 
the  ovary)  becomes  transformed  throughout  into  a  fibrous  mass.  Fibro- 
mata occurring  on  epithelial  or  mucous  surfaces  often  take  a  papilloma- 
tous form. 

The  fibroma  is  of  very  varying  consistence,  according  to  the  texture 
of  its  component  tissue.  It  is  often  very  firm  and  tough,  grating  under 
the  knife,  and  having  a  glistening  gristly  look  on  section  (desmoid 
fibroma).  In  other  instances  it  may  be  soft  and  flabby,  with  a  grayish 
translucent  section.  Other  specimens  will  be  found  in  which  the  scat- 
tered fibrous  bands  are  dense  and  white  and  glistening,  but  the  general 
structure  is  loose  and  incompact  ;  so  that  the  tumor,  as  a  whole,  is  ren- 
dered limp  and  flabby.  All  varieties  of  intermediate  forms  occur  be- 
tween the  firm  and  the  soft,  and  even  within  the  same  tumor  different 
parts  may  be  of  different  consistence.  The  firm  varieties  are  seen  under 
the  microscope  to  be  made  up  chiefly  of  large  coarse  fibrous  bundles,  in- 
terspersed more  or  less  thickly  with  cells  whose  protoplasm  is  scanty. 

The  softer  fibromata,  with  their  translucent  grayish  section,  are  usu- 
ally richer  in  cells.  By  teasing  out  a  fragment  it  is  easy  to  isolate  num- 
bers of  slender  spindle-shaped  or  caudate  cells.  The  intervening  sub- 
stance is  more  scanty,  the  fibrils  Ian  coarse  and  gathered  into  smaller 
bundles.  Stained  sections  of  such  fibromata  appear  as  if  they  were  full 
of  nuclei  (Fig.  38). 

In  loose-textured  fibromata  a  clear  juice  is  contained  between  the 
fibrous  bundles,  which  are  crossed  and  plaited  and  interwoven  in  all  direc- 
tions. 

The    fibroma    is    developed    from    proliferous  connective-tissue  cell* 
Accordingly  spots  are  often  to  be  found  in  it  where  cells  are  more  abun« 
dant  than  in  the  tumor  generally  ;  in   such  spots  we  find  not  only  tbo 
slender  spindle-shaped  kind,  but  also  round  and  oval  cells,  and  e\'en  stel- 
late cells.     The   transformation   <jf  the  proliferated  cellular   tissue  iuto 
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fibrous  tissue  is  effected  by  the  same  steps  as  in  fibrous  hyperplasia 
(Art,  S5). 

Fibromata  may  occur  in  very  various  tissues  ;  in  any  structure  indeed 
which  contains  any  form  of  connective  tissue.  Thus  they  are  found  in 
the  skin,  nerves,  ovary,  periosteum,  fascuc,  uterus,  and  less  often  in  the 
mamma,  alimentary  canal,  etc.  Their  appearance  is  always  manifestly 
different  from  that  of  the  matrix  in  which  they  are  seated  (Fig.  38). 
Fibromata  do  not  give  rise  to  metastatic  or  secondary  tumors,  though 
they  are  often  enough  multiple,  especially  in  the  skin,  nerves,  and  uterus. 
Within  the  same  tumor  we  may  often  make  out  several  centres  of 
growth  ;  the  fibroma  is,  in  fact,  composed  of  several  nodes  separated  by 
nary  fibrous  tissue.  Such  tumors  can  only  do  injury  in  virtue  of  their 
size  or  of  their  site. 


Now  and  then  fibromata  undergo  degenerative  changes.  They  may 
become  fatty,  or  may  soften  and  break  down,  so  that  cavities  form  within 
them.  They  may  give  way  at  the  surface,  and  so  ulcerate  ;  sometimes 
they  become  partially  calcified,  as  in  the  case  of  uterine  M  fibroids."  They 
may  be  highly  vascular,  or  the  reverse  (Fig.  3S).  In  rare  cases  the  blood- 
vessels become  wide  and  dilated,  so  that  the  tissue  is  pierced  with  capa- 
cious channels  and  cavities  containing  blood.  In  other  instances  the 
lymphatics  are  similarly  dilated. 


[It  is  not  always  easy  to  distinguish  between  true  fibroma  and  fibrous 
hyperplasia.  In  general  the  fibroma  is  characterized  by  the  difference 
between  its  texture  and  that  of  the  surrounding  tissue,  from  which,  nun-- 
over,  it  is  for  the  most  part  sharply  defined.  These  characters  are  usually 
wanting  in  hyperplasias,  such,  for  instance,  as  those  consequent  on  chronic 
inflammation.  Now  and  then,  however,  we  meet  with  inflammatory  hyper- 
plasias which  are  circumscribed — such  as  \*enereal  warts  in  the  skin,  and 
the  nodes  developed  in  the  lungs  around  inhaled  dust-particles.  As  in 
the  last  instance,  their  texture  may  be  different  from  that  of  the  ma- 
trix.    It  is  the  life-history  and  mode  of  genesis  to  which  we  must  appeal 
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in   such   cases.      Inflammatory  hyperplasias,   being1  mere   products  of  in' 
flammation,  cannot  properly  be  reckoned  among  the  true  tumors.] 


b.   Mt/.roma. 

143.  When  the  ground-substance  of  a  fibroma  swells  up  by  the  im- 
bibition of  fluid,  it  becomes  gradually  more  and  more  tr*n*iuoent  and 
may  even  become  transparent.  The  tumor  at  length  resembles  a  mass  of 
jelly.  A  swollen  fibrous  tumor  of  this  kind  is  best  described  as  an  cede- 
matous  fibroma.  The  texture  of  many  (edematous  fibromata  much  re* 
setnbles  that  of  the  umbilical  OOfd  ID  nearly  mature  foetuses  ;  where  i3m 
cells  and  fibrils  are  more  or  less  thrust  asunder  and  interpenetrated  by  a 
transparent  juice  (Wharton's  jelly). 


FlG.  3fl.—  Cells  from  n  Ceriortettl  Myxoma  of  Lhe  Thigh,      x  400.     (Gold  staining.) 

Adipose  tissue,  whether  neoplastic  (Art.  144)  or  normal,  may  simi- 
larly become  transformed  into  a  gelatinous  mass.  The  fat  disappears 
from  the  cells*  and  a  dense  saline  liquid  collects  between  them.  They 
ultimately  assume  a  ramified  or  stellate  form. 

Ho  sharp  line  can  be  drawn  between  jellydike  cedematous  fibromata 
and  lipomata,  and  true  myxoma,  Many  writers  do  not  hesitate  to  in- 
clude the  former  class  among  the  myxomata.  It  is  perhaps  more  correct 
to  reserve  the  name  for  tumors  in  which  we  have  not  only  a  swollen  and 
s<>mi-liquid  condition  of  the  interfibrillar  substance  (a  substance  rim-mally 
containing  mucin),  but  also  an  actual  solution  of  the  tibrillffi  and  replace- 
ment of  them  by  dense  saline  juice.  Such  a  tissue  is  highly  translucent, 
>st  transparent,  in  fact.  Tlie  cells  it  contains  are  generally  much 
ramified,  though  some  remain  rounded  (Fig.  39),     They  here  and  there 
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undergo  mucoid  degeneration  and  so  perish.  Pure  mucous  ti§sue,  such 
ma  we  have  just  described,  is  never  uniformly  present  throughout  the 
tninor;  there  is  no  such  thing  us  a  perfectly  pure  myxoma.  The  bulk 
•  •f  the  tumor  is  generally  made  up  of  i edematous  connective  tissue  ;  some 
parts  of  it  may  even  be  coarsely  fibrous.  It  is  thus  best  described  as 
myxofibroma  or  myxolipoma,  as  the  case  may  be. 

Mvxomata  are  most  commonly  found  in  the  fibrous  tissue  of  the  peri- 
osteum, skin,  fascia?,  and  muscular  septa,  as  also  irj  the  subcutaneous  and 
subserous  fat,  and  in  the  marrow  of  bone.     They  are  innocent  and  nu 
give  rise  to  metastases.     On  the  other  hand,  they  may  grow  to  an  inordi- 
nate size,  and  may  also  be  multiple. 

[Kosu-r  (".Sitzungsb.  d.  niederrheia,  Ge«.  f.  Xatur-  und  Hoilk.,'1  Jan- 
uary 17, 1881)  and  his  pupil  Rumler  ("  In.  Diss.  Bonn")  have  investigated 
the  relation  between  myxoma  and  (edematous  fibroma.  Koster  regards 
swollen  and  saturated  connective  tissue  as  Mentical  with  mucous  tissue. 
Mvxomata  arise  merely  from  the  swelling  up  (by  imbibition)  of  the 
ground-substance  of  the  various  connective  tissues.] 

C.   lApOTM* 

144.  Lipomata  are  tumors  composed  of  adipose  tissue.  They  form 
soft  or  firm  lobular  masses,  often  of  considerable  size.  Their  structure  is 
very  much  like  that  of  the  subcutaneous  pannfaului  adipoSUS y  it  is  made 
up  of  a  series  of  fatty  lobules  bound  together  by  fibrous  septa  of  varying 
thickness.  The  lobules  of  the  tumor  are,  however,  rather  larger  than  the 
normal  ones. 

If,  as  is  not  uncommon,  wo  have  mucous  tissue  associated  with  the 
adipose,  the  tumor  is  described  as  a  lipomyxoma ;  if  it  contains  Abun- 
dant fibrous  tissue  it  is  a  llpofibroma. 

Lipomata  generally  arise  from  normal  adipose  tissue,  though 
may  also  be  developed  in  connective  tissues  which  normally  contain  no 
such  as  the  submucous  coat  of  the  intestine,  and  the  dura  mater. 
The  larger  lipomata  not  infrequently  undergo  cither  calcification,  neefOttis- 
gangTene,  or  putrid  decomposition.  They  do  not  form  metastases,  though 
they  are  often  multiple.  The  fat  they  contain  is  mver  completely  ab- 
sorbed, even  when  the  patient  becomes  utterly  emaciated. 

d.   Glioma. 

1  \&.  GLiomata  are  tumors  which  develop  from  the  neitrnglia-cclls  ol 
the  central  nervous  system,  and  when  mature  are  largely  made  up  of 
neuroglia-cella.  They  are  formed  in  the  brain,  and  more  rarely  in  the 
tl  cord.  They  appear  as  tumors  which  are  imperfectly  marked  off 
from  thr-  healthv  brain*  or  cord-substance  ;  the  margin  of  the  tumor  grad- 
ually merges  into  the  healthy  tissue.     They  have  thus  the  look  rather  c( 
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localized  spellings  than  of  tumors  ;  but  the  difference  in  tint,  and  the 
blurring  of  the  normal  distinctions  between  the  various  elements  of  the 
brain-substance,  serve  to  make  good  the  diagnosis. 

Their  appearance  varies.  Some  are  light  gray  and  translucent  like  the 
cortical  substance,  and  fairly  firm  in  consistence.  Others  are  whiter, 
coarser,  and  firmer.  Others  again  are  grayish  red  or  even  dark  red,  in 
which  case  they  are  traversed  by  large  and  numerous  blood-vessels.  Vas- 
cular gliomata  often  enclose  hemorrhagic  patches.  They  are  subject  to 
fatty  degeneration,  caseation,  softening,  and  disintegration. 

A  section  of  a  mature  glioma  exhibits  under  the  microscope  a  kind  of 
felted  texture,  made  up  of  excessively  tine  lustrous  filaments  (Fig.  40,  JJ) 
i ; 1 1 1  rspersed  with  a  multitude  of  slightly  oval  nuclei.  The  nuclei  are 
surrounded  by  a  scanty  hardly  visible  protoplasm.     If,  however,  the  prep- 


Pio.  40—  OHomn  from  the  Firnltt.     *  SMt     A,  cell*  inolntM  by  tearing  and  stained  with  carmine.     Bt 
section  of  the  nine  tumor  hardened  in  Mn  tier's  fluid,  mounted  in  Canada  balsam,  fend  stained  with  aniline 


aration  be  examined  when  quite  fresh,  or  after  treatment  with  Mullor's 
fluid,  it  is  readily  seen  that  the  nuclei  belong  to  cells  which  are  furnished 
with  numerous  delicate  ramifying  processes  going  off  in  various  directions 
(Kig.  4U,  A).  These  cells  are  very  similar  to  neuroglia-cells,  though  they 
are  often  decidedly  larger  and  coarser.  Some  of  them  may  contain  two, 
three,  or  more  nuclei. 

Researches  on  the  development  of  glioma  have  shown  that  the  neu- 
n^lia-cells  are  tin  parent  celts  to  the  tumor.  The  ganglion-cells  take  no 
part  in  the  proliferous  process.  The  proportion  of  cells  in  the  tumor 
varies  greatly  ;  sometimes  the  cells  form  the  bulk  of  it,  and  sometimes 
the  fibrous  framework. 

The  vessels  are  often  highly  developed,  and  may  be  sacculated  or 
generally  dilated. 

Glioma  is  usually  solitary,  and  as  regards  metastasis  is  innocent  \  it  ie 
only  locally  malignant. 
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Certain  cellular  tumors  of  the  retina  have  been  described  as  glioma* 
tous  ;  their  elements  resemble  the  cells  of  the  granular  layer.  As  they 
grow  they  invade  OQ  the  one  hand  the  orbital  cavity  behind  the  eyeball, 
or  on  the  other  hand  break  through  the  cornea  and  sclerotic,  passing 
forward.       They    recur    after   apparent    extirpation,    and    give    rise    to 

astases.  The  cells  in  which  they  are  made  up  are  partly  round  and 
simple,  and  partly  rami  lied.  It  seems  questionable  whether  we  are 
justified  in  calling  these  tumors  gliomata.  We  are  inclined  to  maintain 
that  they  are  really  sarcomata. 

[Glioma  was  first  defined  and  named  by  Virchow  ("Die  k.  Ge- 
schwulste,"  ii,,  oh,  is).  Klebs  has  recently  propounded  the  theory  ("  Dei- 
trage  zur  Geschwulstehre,"  i.,  1879)  that  the  ganglion-cells  play  an  active 
part  in  the  formation  of  gliomata.  Ziegler  and  Cliristuph  examined  a 
large  number  of  gliornata,  both  fresh  and  hardened,  but  failed  altogether 
to  find  evidence  for  this  view.  The  nuclei  of  the  ganglion-cells  seemed 
never  to  subdivide.  In  the  instances  where  this  at  first  sight  appeared 
to  occur,  closer  investigation  showed  that  the  suspected  ganglion-cell  bad 
merely  incorporated  a  neuroglia-cell.] 

€.    Chondroma. 

146.  Chondromata  (or  enchondromata)  are  tumors  which  consist 
essentially  of  cartilage.  The  slight  amount  of  fibrous  tissue  usually 
present  in  a  chondroma  is  of  altogether  minor  importance.  It  either 
serves  to  cover  the  surface  of  the  tumor,  or  penetrates  the  interior, 
carrying  the  nutrient  blood-vessels. 

Cartilaginous  tumors  are  chiefly  developed  in  regions  which  normally 
contain  cartilage  ;  that  is  to  say,  in  the  osseous  system  or  in  the  cartila- 
ginous parts  of  the  respiratory  system.  They  may  occur,  however,  in 
tissues  which  are  normally  devoid  of  cartilage,  such  as  the  testis  and 
parotid  gland,  and  more  rarely  in  other  organs.  They  are  of  very  various 
size  ;  the  smaller  ones  are  generally  globular,  the  larger  are  lobed  or 
nodular.  The  several  lobes  are  in  the  latter  case  separated  by  fibrous 
tissue.  They  are  often  multiple,  especially  in  the  skeletal  structures  of 
the  hands  and  feet. 

The  tumor-tissue  has  usually  the  structure  of  hyaline  cartilage, 
though  sometimes  yellow  cartilage  or  fibro-cartilage  largely  replaces  it. 
Even  in  hyaline  chondromata,  however,  there  are  always  patches  in  which 
the  matrix-substance  is  beset  with  fibres.  At  the  periphery  the  cartilage 
passes  gradually  into  fibrous  tissue,  which  forms  a  sort  of  perichondrium. 
The  hyaline  matrix  often  has  a  dusty  or  ground-glass  appearance. 

The  number,  size,  shape,  and  grouping  of  the  cartilage-cells  vary 
much  in  different  cases,  and  even  within  the  same  tumor.  Many  tumors 
abound  in  cells,  in  others  they  are  sparse  ;  in  some  the  cells  are  large,  in 
others  small.     They   may  be  surrounded  by  capsules,   or  they  may  be 
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naked  ;  and  crowded  in  groups  within  single  capsules,  or  more  uniformly 
scattered.  Every  variety  of  normal  cartilage  may  occur  also  in  chon- 
dromata.  The  form  of  the  cells  varies  accordingly  ;  they  are  usually 
spherical,  but  fusiform  and  stellate  cells  are  not  uncommon,  especially  in 
the  neighborhood  of  the  fibrous  septa  winch  divide  or  surround  the 
lobules  of  the  tumor.  So  far  as  the  development  of  the  tissue  is  con- 
cerned, all  that  was  said  in  Art,  87  applies  also  here.  The  matrix  is  de- 
rived either  from  pre-existing  cartilage,  or  from  marrow,  periosteum, 
bone,  or  other  connective  tissue.  Cartilaginous  tumors  which  originate 
in  cartilage  have  been  called  ecchondroses  (cf.  exostoses). 

Chondromatous  tissue  is  very  apt  to  undergo  retrogressive  change. 
Some  of  the  cells  generally  contain  oil-globules.  In  large  tumors  the 
matrix-substance  frequently  undergoes  mucoid  softening  and  liquefaction, 
at  points  scattered  here  and  there  through  it.  This  results  in  the  forma- 
tion of  mucous  tissue  (Arts.  90-92)  ;  or  in  complete  liquefaction  of  the 
matrix  and  destruction  of  the  cells,  and  so  in  the  formation  of  cysts  con- 
taining liquid.  Jn  other  cases  the  cartilage  becomes  calcified,  or  true 
bone  is  developed  (Art.  165).  Sarcomatous  tissue  may  be  produced 
when  the  cartilage-cells  multiply  rapidly. 

Chondromata  are  generally  speaking  innocent,  though  metastases  are 
occasionally  met  with. 

[In  reference  to  cartilaginous  growths,  we  must  be  careful  to  dis- 
tinguish hyperplasia  from  true  neoplasm.  We  must  not  set  down  all 
cartilaginous  formations  as  chondromata,  oven  when  they  are  extern 
We  often  find  considerable  cartilaginous  growths  in  connection  with 
bones  (especially  at  the  articular  ends),  which  are  quite  certainly  to  be 
regarded  as  hyperplastic.  It  is  the  general  course  of  the  process  which 
must  decide  in  each  case.  The  more  completely  a  growth  differs  from 
its  matrix,  and  develops  as  an  independent  tissue,  the  more  certain  we 
are  that  it  is  a  real  tumor. 

Virchow  ("  Monatsber.  d.  Acad.  d.  Wiss.,"  Berlin,  1875)  has  made  it 
probable  that  many  osseous  enchondromata  originate  in  remnants  of 
cartilage  which  have  abnormally  remained  unossified.  Such  quiescent 
islands  of  cartilage  certainly  exist  and  are  not  at  all  uncommon  ;  it  may 
well  happen  that  they  suddenly  resume  the  habit  of  growth  and  begin  to 
proliferate.  Virchow  suggests  (by  way  of  accounting  for  parotid  en- 
chondromata) that  outlying  bits  of  fcetal  cartilage  may  lodge  in  the 
rudimental  parotid  gland,  which  properly  belong  to  the  rudimental  pinna 
of  the  ear.  See  Paget,  "  Surg.  Path.,"  Lect.  2(i  ;  "  Medico-Chir.  Trans.," 
1855  ;  Ranvier,  "  Bull.  Soc.  Anat,,"  1865  j  Virchow  and  Ilirsct,  "  Virch. 
Jahresber.,"  18G9.  | 

f.   Osteoma. 

147.  The  osteomata  are  tumors  composed  of  osseous  tiMtie.  Their  usual 

seat  is  in  connection  with  the  bones,  though  they  may  occur  elsewhere. 
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Osseous  formations  connected  with  the  bones  have  received  different 
names  according  to  their  site  and  disposition.  Hyperostosis  is  dif- 
fused and  extensive  overgrowth  in  a  bone.  When  the  new-formed 
tissue  is  seated  upon  a  definite  epot  in  the  old  bone  it  is  described  as  an 
osteophyte;  or,  if  it  be  larger  and  more  like  a  tumor,  as  an  exostosis. 
Circumscribed  bony  growths  in  the  interior  of  bones  are  called  enosto- 
ees.  Bony  growths  which  are  not  rigidly  connected  with  the  bone  are 
divided  into — mobile  periosteal  exostoses*  which  are  seated  on  the  peri- 
osteum though  separate  from  the  bone  j  parosteal  osteomata  placed  near 
to  the  bone,  but  not  connected  with  it ;  independent  osteomata  remote 
from  the  bone  and  seated  in  tendon  or  muscle  j  and  finally,  the  strictly 
heteroplastic  osteomata,  which  may  be  seated  in  the  lungs,  brain- 
membranes,  diaphragm,  skin  (rarely),  parotid  gland,  etc. 

Excrescences  also  occur  in  BonneotloQ  with  the  teeth.     If  they  consist 
of  cement  or  crusta  petroM,  they  are  called   dental  osteomata  ;  if  they 
consist  of  dentine  theyaro  odontomata.     The  latter  originate  in  a  hyper- 
a  of  the  pulp  during  the  development  of  the  tooth. 

The  texture  of  an  osseous  tumor  may  resemble  that  of  ivory,  as  in 

mated  osteoma  ;  or  it  may  be  soft  and  spongy,  as  in  spongy  or  can- 
cellous osteoma  :  the  former  varieties  are  built  up  "of  dense  and  comp:o  t 

M  with  narrow  nutrient  canals,  and  similar  to   the  cortical  layer  of 
long  bones.     The  hitter  are  built  of  thin  and  delicate  trabecular  en- 
closing large  medullary  spaces  ;  tbey  are  allied  in  texture  to  cancellous 
bone. 

The  surface  is  sometimes  uniform  and  smooth,  so  that  the  entire 
tumor  is  conical,  spherical,  or  pyriform  ;  sometimes  it  is  irregular,  rough, 
or  tubercuiated,  without  any  definite  figure.  Ivory  like  tumors  are  gen- 
erally of  the  first  kind  ;  they  occur  most  commonly  as  exostoses  of  the 
skull.  Spongy  exostoses  are  of  the  second  kind,  as  are  also  the  inde- 
pendent and  heteroplastic  osteomata. 

The  development  of  the  osseous  tissue  in  tumors  follows  the  course 
described  in  Art.  88.  It  is  effected  partly  by  the  agency  of  osteoblasts, 
partly  by  metaplasia  of  the  existing  tissue.  The  ground-substance  is. 
chiefly  derived  from  the  connective  tissue  of  the  periosteum  and  of  the- 
structures  in  which  the  tumor  is  beuded  ;  as  well  as  from  cartilage  and 
bone-marrow.  When  cartilage  is  first  produced  by  periosteal  prolifera- 
tion, and  then  transformed  into  bone,  the  growth  is  described  as  a  car- 
tilaginous exostosis.  When  bone  is  diiectly  produced,  by  suppression  of 
the  cartilaginous  stage,  we  have  a  fibrous  exostosis. 

Many  abnormal  bony  growths  are  not,  strictly  speaking,  tumors,  but 
rather  hyperplasias  resulting  from  excessive  growth  or  inflammation. 
This  is  true  not  only  of  most  hyperostoses,  osteophytes,  and  exostoses, 
but  also  of  some  parostoses  and  independent  osteomata.  Of  this  nature 
are  the  bony  growths  produced  in  the  adductors  of  the  thigh  by  con- 
stant riding,  and  in  the  deltoid  by  the  shouldering  of  the  rifle  in  manual- 
exercise.  In  what  way  fibrous  tissues  which  never  produce  bone  nor- 
14 
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mally  are  excited  to  produce  it  by  long-continued  irritation,  is  not  easy 
to  determine.  We  only  know  that  the  occurrence  is  not  by  any  means 
impossible.  The  diagnosis  between  true  and  false  osteoma  is  not  always 
easy.  If  the  new  growth  is  unaccompanied  by  signs  of  irritation  or  ol 
inflammatory  change  in  its  neighborhood,  it  is  probably  a  true  osteoma. 

[References  : — Miiller,  "  Zeitsch.  f,  wiss.  Zool.,"  ix.  ;  Paget,  H  Surg. 
Path.,"  Lect,  27  |  Virchow,  "  Die  k.  Gesehwulste."] 


g.  Angioma, 

148.  Angiomata  are  tumors  principally  made  up  of  blood-vessel* 
Some  of  these  blood-vessels  may  be  new-formed,  others  are  pre-existing 
vessels  more  or  less  altered.  The  alteration  is  chiefly  in  the  direction  of 
dilatation,  or  thickening  of  the  walls.  Angiomata  are  not  sharply 
marked  off  from  the  surrounding  tissue.  According  to  our  definition  oi 
tumor,  which  makes  the  formation  of  new  tissue  an  essential  feature, 
should  exclude  from  the  angiomata  all  vascular  tumors  which  are  pro- 
duced merely  by  the  dilatation  or  overgrowth  of  pre-existing  vessels. 

General  usage  has"  however,  sanctioned  a  certain  relaxation  of  this 
strict  rule,  inasmuch  as  simple  vascular  dilatations  extending  over  a 
definite  region,  and  so  giving  rise  to  a  definite  tumor-like  swelling,  are 
universally  described  as  angiomata.  According  to  its  structure  the  an- 
gioma is  spoken  of  as  simple  or  cavernous.  Racemose  aneurisms,  and 
racemose  varices,  have  also  been  included  among  vascular  tumors  ;  and 
a  fifth  variety  is  furnished  by  lymphatic  angioma  or  lymphangioma. 

140,  Simple  angioma  (telangiectasis  or  simple  erectile  tumor)  is  a 
structure  made  up  of  some  normal  basis-tissue,  containing  an  abnormal 
number  of  distended  and  altered  veins  and  capillaries. 

Such  formations  are  most  frequently  met  with  in  the  skin  ;  they 
usually  congenital,  and  after  birth  merely  increase  in  size.  They  are  de- 
scribed as  vascular  nffivi,  and  chiefly  occur  at  places  where  foetal  clefts 
have  become  closed  (fissural  angiomata).  They  can  hardly  be  spoken  of 
as  tumors,  for  they  do  not  raise  the  skin,  A  simple  naevus  merely  look? 
like  a  level  patch  of  a  different  tissue  substituted  for  the  normal  skii 
The  color  is  either  bright  red  (n,  Jtammeus,  strawberry  mark),  or  livid 
(a.  vinosuSy  port-wine  mark).  It  is  not  usually  marked  off  very  sharply 
from  the  normal  tissue.  Small  circumscribed  red  specks  are  often  found 
round  the  edges  and  in  the  neighborhood  of  the  chief  patch,  Th* 
color  is  due  to  the  wide  and  distended  blood-vessels,  which  are  seated  in 
the  corium  or  subcutaneous  fat.  In  the  latter  site  they  are  often  beset 
with  minute  sacculations.  It  is  rare  for  such  naevoid  angiomata  to  be 
found  elsewhere  than  in  the  skin  ;  but  they  occur  now  and  then  in  glands 
like  the  mamma,  in  bone,  and  in  the  brain.  They  occur  also,  and  more 
frequently,  in  the  interior  of  morbid  growths,  such  as  gliomata  and  sar- 
comata. 
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When  the  vascular  changes  are  more  closely  examined,  by  isolating 
the  vessels  or  by  making  sections  of  the  tumor,  it  is  seen  that  they  de- 
pend essentially  on  localized  dilatations  of  new-formed  or  pre-existing 
capillaries  (Fig.  41).  The  dilatations  are  fusiform,  cylindrical,  saccu- 
lated, or  spherical  ;  and  these  varieties  of  form  are  combined  in  all  pos- 
sible ways.  In  nsevi  the  dilatations  are  even  more  exaggerated  than  those 
in  the  figure.  They  form  wide  cavities  connected  together  by  normal  or 
but  slightly  dilated  capillaries.  The  walls  of  the  capillaries  are  not  percep- 
tibly thicker  than  the  normal  ;  they  have  thus  the  appearance  of  being 
rather  thin  than  otherwise. 


Fl«x  43.— Dilated  Capillaries  from  a  Simple  Anpoma  of  the  Brain,     x  800.    (tainted  by  removal  of  tba 

ba*ls-ti«soe. } 

Another  form  of  simple  angioma,  best  described  as  the  hypertrophic 
form,  is  made  up  of  dilated  capillaries  whose  walls  are  very  considerably 
thickened.  The  dilatations  are  not  usually  so  extreme  as  in  the  former 
varieties,  but  the  number  of  vessels  is  so  vast  that  on  section  they  seem 
everywhere  contiguous,  the  basis-tissue  being  as  it  were  thrust  out  of  sight 
(Fig.  42),  The  capillary-walls  are  abnormally  thickened  and  beset  with 
nuclei,  resembling  somewhat  the  walls  of  the  arterioles.  When  the  blood 
is  abstracted  and  the  lumen  of  the  vessels  diminished  as  much  as  possible, 
so  that  the  nuclei  are  set  radially,  the  section  looks  very  like  one  through 
the  glomerulus  of  a  sweat-gland.  This  resemblance  is  further  increased 
by  the  fact  that  the  tumor  is  made  up  of  a  number  of  lobules  or  nodulea 
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separated  by  fibrous  tissue,  each  composed  of  a  convoluted  knot  of  hyper- 
trophied  vessels.     Moreover,  aa  these  angioniata  occur  in  the  skin,  and 
chiefly  iu  the  deeper  parts  of  the  cutis  and  subcutaneous  connective 
sue,  it  sometimes  happens  that  the  section   includes  actual  sudoriferous 
tubules  (Fig.  42). 

A  third  form  of  simple  angioma  is  the  venous  or  varicose  tumor  ;  it 
likewise  occurs  chiefly  in  the  skin  and  subcutaneous  tissues.  In  the 
forms  already  described  the  smaller  veins  are  often  dilated,  but  this  fea- 
ture is  not  marked  in  comparison  with  the  capillary  changes.  In  the 
venous  angiomata  the  dilatation  is  almost  entirely  confined  to  the  smaller 
veins,  the  anastomosing  capillaries  remaining  almost  unchanged.  The 
venous  dilatations  or  varices  are  cylindrical,  ampullate,  or  saccular,  with 
distinct  and  somewhat  thickened  walls.  Haemorrhoids  or  piles  are  of  this 
nature  ;  they  are  tumors  formed  in  the  mucous  membrane  of   the  rectum 
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Fio.  4*.— Section  of  ft  Simple  Hypertrophic  Anjriom*  of  th«?  Bkfn.     *  900.    The  duct  of  asweatr^land  hu 

l  nt  acroM  at  the  middle  of  the  auction, 

near  the  anus,  and  consist  mainly  of  hyperplastic  submucous  tissue,  and 
of  blood-containing  saccules,  derived  from  the  small  veins  by  morbid  dila- 
tation. 

[References  :— Rokitansky,  " Lehrb.  d.  path,  Anat,"  1855  ;  Virchow, 
u  Die  krankhaften  Geschwulste  ;"  Billroth,  "Arch.  f.  Chir.,"  xi.;  Lucke, 
"Chirurgie  v.  Pitha  u.  Billroth,"  ii.;  Monod,  M  iStude  sur  Taugiome  sim- 
ple," Paris,  1873  ;  Paget,  "  Surg.  Path.,"  Lecture  28  (containing  further 
references).] 

150.  The  cavernous  angioma  is  distinguished  from  the  simple  an- 
gioma by  the  fact  that  the  tubular  form  of  the  \Tessels  is  more  or  less 
lost.  In  its  fully  developed  form,  the  tumor  is  made  up  of  a  series  of 
wide  variously  shaped  cavities,  separated  from  each  other  merely  by 
fibrous  septa  (Fig,  43).  In  section  these  cavities  appear  as  sinuses  of 
various  size,  separated  by  a  trabecular  network  of  nucleated  fibrous  or 
spindle-celled  tissue.     The  separation  is  not  complete,  as  the  spaces  com- 
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municate  with  each  other.     The  mass  resembles  greatly  the  corpus  ca- 
•rnosum  of  the  penis,  and  is  sometimes  described  as  composed  of  H  erec 
>sue.     The  walls  of  the  cavities  are  lined  with  endothelium, 
These  tumors  are  commonly  seated  in  the  skin,  and  may  be  congenital 
'ig.  43),     In  other  cases  they  are  developed  from  simple  angiomata  by 


<L— Congenital  Cavernoit*  Anirioma  or  tb«  Skin,     x  20.    (Hematoxylin  rtatnlng.)    a,  epidermis;  «, 
curiam;  c,  cavernous  tilood-*pacea. 

continued  dilatation  of  the  already  dilated  vessels.  In  the  skin  they 
»rni  livid,  raised,  and  sometimes  uneven  patches  [tlCBttlU  prominent), 
ug  the  viscera  the  liver  is  by  far  the  commonest  seat.  Here  they 
ike  the  form  of  dark  brown  patches,  not  raised  above  the  surface,  and 
)t  compressing  the  liver-tissue,  which,  indeed,  they  simply  replace. 
'hey  are  never  congenital,  but  arc  developed  in  advanced  age  when  the 
liver  is  tending  toward  atrophy.  It  is  easy  to  make  out  in  favorable 
sper  iliat  the  cavities  have  arisen   from  the   varicose   dilatation  oi 

ividual   capillaries    within    the    lobules,    the    liver-cells    disappearing 
simultaneously  (Fig.  44).     At  first  there  is  no  proliferation  from  the  ves- 
-  a  alls.     Then    several    capillaries    coalesce    by    disappearance    of    the 
septa,  and  so  form  larger  cavities.      When  the  cavernous  metamorphosis 
reaches  the  border  of  a  lobule,  the  periportal  fibrous  tissue  forms  a  cap- 


44.— Section  from  the  advancing  Border  of  a  very  amall  Oavernon*  Angioma  of  the  Liver. .  m  100. 

aule  round  the  transformed  vascular  mass,  which  at  first  has  no  definite 
boundary.     At  this  stage  proliferation  of  the  tissue  not  infrequently  sets 
Rindfleisch,  u  Path.  Hist,"  vol.  i.,  p.  163). 
lomata  are  found,  though  very  rarely,  in  the  kidney,  spleen,  ute- 
rus, intestine,  bladder,  nui  ties,  etc. 
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[The  above  account  of  the  development  of  cavernous  tumors  in  the 
liver  is  considerably  at  variance  with  that  given  by  Virchow  ("  Die  k. 
Geschwiilste,"  lit).  Virchow  supposes  that  the  first  step  is  not  a  dilata- 
tion of  the  vessels,  but  the  formation  of  new  granulation-tissue.  In  this 
the  vessels  and  vascular  sinuses  are  formed.  Ziegler  is  unable  to  find 
any  traces  of  such  a  mode  of  genesis,  lie  examined  a  liver  which  con- 
tained a  multitude  of  angiomata  varying  from  a  scarcely  perceptible 
speck  to  a  tumor  the  size  of  a  walnut.  All  stages  of  development  were 
represented,  from  the  dilatation  of  a  single  capillary  up  to  the  cavernous 
metamorphosis  of  an  entire  lobule.  Vet,  in  no  instance  was  there  any 
sign  of  proliferation  at  starting  ;  atrophy  arid  dilatation  only  were  ob- 
served* Payne  describes  a  remarkable  case  of  a  similar  kind  in  the 
"Trans.  Path.  Soc,"  1 

The  term  angioma  nowadays  embraces  formations  which  are  geneti- 
cally very  diverse.  Some  angiomata  are  congenital,  and  are  therefore 
conditioned  by  some  disturbance  of  development,  Others  arise  from 
new-formed  vessels,  Others,  again,  are  the  result  of  a  kind  of  degenera- 
tive change  ;  vascular  dilatation  following  an  abnormal  relaxation  of  the 
vessel-wall,  or  on  atrophy  of  the  inter-vascular  parenchyma.  Formations 
of  this  kind,  produced  merely  by  dilatation  and  cavernous  degeneration 
should  be  excluded  from  the  category  of  true  tumors.] 


151.  Aneurism  by  anastomosis  (anastomotic  or  racemose  aneu- 
rism) is  not  properly  a  neoplasm  ;  it  is  rather  a  morbid  change  affecting 
a  vascular  territory.  The  arteries  of  the  territory  become  dilated  and 
convoluted,  while  the  intervening  tissue  atrophies.  The  pulsating  growth 
feels  to  the  finger  like  a  knot  of  writhing  worms.  Many  of  these  growths 
originate  in  congenital  faults,  especially  those  which  occur  in  the  scalp,  and 
lead  at  times  to  erosion  of  the  bone.  Others  are  acquired,  and  follow  upon 
mechanical  injuries.      The  dilated  arteries  generally  have  thickened  walls. 

The  racemose  or  anastomotic  varix  is  analogous  to  the  racemose 
aneurism.  It  is  a  common  affection  of  the  veins  in  the  leg,  the  labia 
pudendi,  and  the  spermatic  cord  (varicocele). 

Further  details  concerning  aneurism  and  varix  will  be  found  in  the 
Special  Pathological  Anatomy,  under  Vascular  Affections. 

152.  Lymphatic  angioma  (or  lymphangioma)  is,  in  relation  to  the 
lymphatic  system,  what  angioma  (as  hitherto  considered)  is  to  the  haemic 
system.  The  essential  character  of  the  growth  is  dilatation  of  the  lym- 
phatic vessels,  associated  at  times  with  hypertrophy  of  the  vessel-wall 
ami  atrophy  of  the  intervening  tissue.  We  may  distinguish  the  various 
forms  into  simple  lymphangioma  or  lymphatic  telangiectasis,  and  cavern- 
ous lymphangioma  ;  together  with  a  third  form,  the  cystoid  lymphangi- 
oma. As  in  the  foregoing  cases,  the  magnitude  and  arrangement  of  the 
dilatations  may  vary  greatly.  In  the  extreme  stages  actual  cysts  may  be 
formed.  The  cavities  contain  lymph,  which  is  generally  clear  and  limpid, 
though  it  is  sometimes  milky. 
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The  growth  may  be  congenital  or  acquired.  Congenital  lymphatic 
dilatations  take  various  forma  according  to  their  seat,  which  may  be  the 
tongue  (macroglossia),  lips  (macrucheilia),  skin  (lymphatic  uievus),  labia, 
etc.  Lymphangiectasia  of  the  skin  is  not  rare  as  an  acquired  affection  ; 
it  chiefly  occurs  in  the  thigh  and  thorax.  Sometimes  it  gives  rise  to 
considerable  tumors,  which  fluctuate  on  palpation.  The  section  repre- 
sented  in  Fig.  45  was  taken  from  a  tumor  as  large  as  the  fist,  which  had 
formed  in  the  subcutaneous  fat  of  the  thigh.  The  dilated  and  sacculated 
lymphatics  have  their  walls  more  or  less  thickened,  and  they  are  gener- 
ally embedded  in  the  adipose  tissue. 


-15.— SubcatnTimti*  Cftvernoo*  L>  mphiwtrlom*.  **0  (Scrttoti  mutinied  In 
with  i*lorn  cartnirif.)  a,  dibtted  lymphatics  ;  6,  connective  tiuue  ;  c,  adlpo*c 
i  *,  group*  of  «ni»U  cell*  or  leucocyte*. 


iMklKfein,   und 
;  d,  larger  blood- 


If  the  more  superficial  cavities  of  a  cutaneous  lymphangioma  should 
rupture,  a  grave  lyraphorrhoea  may  ensue.  The  affection  is  often  com- 
plicated with  fibrous  hyperplasia  of  the  skin  (as  in  elephantiasis  lym- 
phangiectodes)  or  of  other  organs, 

[References: — M.ii.r,  "Lehrb.  d.  allg.  path.  AnaL;"  Vifchow,  >>)>. 
eiL  ;  Arnstein,  '•  Yin  li.  Arch.,"  vol.  11  v.  ;  Anger,  M  Tumours  erectiles 
lymphatiques,"  In.  Diss.  Paris,  18G7  ;  Gjorgewic,  "Arch,  f.  klin.  Chir.," 
xii. ;  Keichel,  "  Virch.  Arch./'  vol.  xlvi.;  Wegoer,  "  Laiigen  beck's  Arch. 
i.  klin.  Chir.,"  xx.;  Pinner,  "Centralb.  f.  Chir.,"  12,1880;  Pospelow, 
"  Yierteljahrs.  f.  Derm,  u,  Syph.,"  1*70;  Hebra  and  Kaposi,  w  Diseases 
of  the  Skin"  (Syd.  Soc),  vol.  iii. ;  Nieden,  H  Virch.  Arch.,"  vol.  xc] 

A.  Myoma. 

153.  Myoma  is  a  tumor  consisting  essentially  of  new- formed  muscu- 
lar fibres.     It  occurs  only  in  certain  parts  of  the  body.      If  the  fibres  are 
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non-striated  the  t'imor  is  described  as  a  leiomyoma,  if  striated  as  a  rhab- 
domyoma. 

Leiomyoma    (or   Ievicellular  myoma)  is    of    frequent   occurrence   in 
tkfl  uterus,  less  frequent  in  the  muscular  coats  of  the  intestine.     It  t. 
the   form  of   a  spherical  nodulated  growth,  nut  unlike   a   fibroma, 
smooth  muscular  iibres  form  bundles  (Fig.  4(J),  which  are  plaited  and  in- 
terwoven.    They   are    usually    surrounded    by   abundant   fibrous  tissue, 
which  binds   the  fibres  and   the  bundles   together.      If  the  fibrous   ti 
form  a  considerable  part  of  the  bulk,  the  tumor  is  described  as  a  fibro- 
myoma.     Most  of  the   uterine   "fibroid"   tumors  are  of    this    n*1 
The  fibrous  bands  are  white  and  lustrous,  tin    muscular  elements  are  pink, 
or  reddish  gray,  or  white.      It  is  often   by  no  means  easy  to  distinguish 
the  muscular  elements  from  the  purely  fibrous.     To  make  an  exact  deter- 
mination, it   is  advisably  to  isolate  the  muscle-oefis  by  t rasing  while  the 
preparation    is  fresh.      The    isolation  is  easier  if  small    fragments  of  the 


Fio.   46.— Section  through  m  Leiomyoma  (from  Perl** 

cut 


The  nuclei  are  shown  partly  lengthwise,  partly 


tumor  have  been  steeped  for  twenty-four  hours  in  a  20  per  cent,  solution 
of  nitric  acid,  or  for  twenty  to  thirty  minutes  in  a  34  per  cent,  solution 
of  caustic  potass.     The  nuclei  of  the  muscle-cells  are  then  easily  r* 
nized.     Under  the  microscope  the  muscle-fibres  are  distinguished  by  their 
rod-like  nuclei  (Fig.  40)  and  by  the  regular  struehirc  of  the  tissue  t 
form.     In  cross-section  the   muscle-spindle  is   seen  as  a  small   polygonal 
area  enclosing  the  rounded  Motion  of  the  nucleus.      Leiomyomata  are  in- 
variablv  innocent  ;   though   they  may  cause  danger  by  their  tendem 
bleed.     They  are  liable  to  fatty  change  and  to  softening,  which  may  lead 
tO  their  disintegration  or  putrefaction,  or  to  cystic  excavations.     Calcifi- 
cation is  not  infrequent. 


[On  the  nature  of  so-called  uterine  "  fibroids "  see  Bristowe,  "Trans, 
Path.  BOO.,*  1803;  Oldham,  "  Guy's  Hoip.  Rep.'1  (2d  series),  vols. 
h\,  viii.;  Williams,  L,tn,>,tt  I,  1880  ;  Courty,  "  Dis.  of  Uterus,"  Loudon, 
1882  (contains  full  references).] 
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Rhabdomyomata  are  very  rare.  They  are  hardly  ever  made  up 
entirely  of  striated  muscular  fibres.  In  cellular  sarcomatous  tumors, 
chiefly  of  the  kidney  and  testis,  spindle-cells  with  more  or  less  perfect 
striatiou  are  found  associated  with  smooth  muscle-libres  (myosarco- 
mata).  It  is  probable  that  such  tumors  (which  are  found  only  in  chil- 
dren, and  are  of  great  size)  are  due  to  foetal  deposits  of  muscular  ele- 
ments in  the  rudimental  kidney  and  testis. 

[Ref.  io  the  literature  of  rhabdomyoma  are   given  by  Iluber 

and  Boetroni  (w  Arch,  f.  klin.  Med.,"  xxiii.).     The  name  is  due  to  Zenker  ; 
how  uses  the  tern  •  ilular  myoma.      See  also  Eberth,  4l  Viruh. 

Arch.,*1  vol.  lv.;  Cohoheim,  M  Vireh.  Arch.,"  vol.  Ixv,;  Marchaud,  (k  Virch. 
Arch.,"  vol.  Ixxiii.  ;  Kochcr  and  Langhans,  ik  Deut.  Arch.  f.  Chir.,"  ix.; 
Brodowski,  "Virch.  Arch*,*1  vol.  Ixvii.] 

*.  A 

154.  Neuroma  is  a  term  which  in  strictness  should  be  applied  only 
to  tumors  composed  essentially  of  new-formed  nerve-fibres.  What  we 
are  accustomed  to  describe  as  neuroma  is  a  growth  occurring  indeed  in  a 
nerve,  bat  due  to  multiplication  of  the  cells  of  its  neurilemma  and  peri- 
neurium, not  to  the  formation  of  new  m«r\  <  -fibres.  It  is  generally  a 
fusiform,  oval,  or  cylindrical  outgrowth,  whose  axis  may  coincide  with 
that  of  the  nerve,  or  deviate  Laterally,  Surh  tumors  are  very  often  mul- 
tiple, and  may  affect  either  single  nerve-territories  or  the  entire  system, 
-omatous  nodes  may  also  occur  in  the  central  nervous  organs  ;  they 
may  be  as  large  as  a  hen's  egg,  or  (rarely)  larger.  If  the  nodular  changes 
affect  an  entire  nerve-territory,  a  network  of  coarse  bands  and  nodes 
may  be  formed.  This  form  has  received  the  name  of  plexiform  neuroma 
(Verneuil).  Sometimes  painful  nodular  growths  form  at  the  ends  of  di- 
vided nerves,  as  in  amputation-stumps.  They  are  spoken  of  as  amputa- 
tional  neuromata. 

Almost  all  of  these  varieties  are  false  neuromata  ;  they  are  really 
fibromata  and  mvxornata  of  the  connective  tissue  of  the  nerve,  unasso- 
ciated  with  any  multiplication  of  its  nerve-fibres.  The  latter,  indeed,  are 
compressed  and  atrophied.  This  is  true  of  the  multiple  varieties  as  w.ll 
as  of  the  amputational  neuromata.  The  latter  are  in  most  cases  due  to 
inflammatory  fibrous  hyperplasia. 

It  is  asserted,  however,  that,  in  some  neuromatous  tumors,  a  true  new- 
*<»nnation  of  n«'rv< -tissue  may  occur.  Amputational  neuromata  have 
furnished  examples  of  this,  as  well  as  the  tumors  of  various  sizes  which 
develop  in  the  continuity  of  a  nerve  without  any  discoverable  cause. 
These,  then,  would  be  instanoef  of  true  neuroma. 

e-fibres  are  said  to  multiply  by  subdivision  and  by  offshoots. 
According  as  the  new-farmed  fibres  are  meduilated  or  not,  we  have  the 
varieties  myeline  neuroma  and  amyeiine  neuroma.      Neuromata  are  en- 
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tirely  innocent  ;  they  never  give  rise  to  metastases.  It  has  been  shown 
that  the  multiple  false  neuromata  are  apt  to  be  inherited,  or  at  least  to 
depend  an  some  congenital  fault.  (See  Special  Pathological  Anatomy  ol 
the  Nerves.) 

[Inferences  : — Vircbow,  op.  cit.  and  "Gesammelte  Abhand.; "  Smith, 
"On  Neuroma  ;"  Perls,  "  Haudb.  d.  ailg.  Path,  f  Verneuil,  "Arch.  gen. 
de  med.,"  vol.  xviii.  (5th  series)  ;  Czerny,  "Arch.  f.  klin.  Chir.,'*  xvii.; 
Soyka,  "Prager  Vierteijahrs.,"  35,  1877;  Perls,  li  Arek  t  Ophthalrn.," 
xix.;  P.  Bruns,  "  Virch.  Arch.,"  vol,  I. ;  von  Recklinghausen,  **  Ueber  d. 
multiplen  Fibrome  d.  Haut,"  Berlin,  1882.] 


j.   Lymphoma  and  Lymphosarcoma. 

155,  Lymphoma  is  a  comprehensive  term,  and  includes  forma 
which  are  not  strictly  tumors,*but  rather  hyperplasias  of  the  tissue  proper 
to  lymphatic  glands — lymphadenoid  (or  briefly  adenoid)  tissue,  as  it  is 
called.  Lymphoma,  as  a  neoplasm,  would  imply  the  development  and 
deposit  of  new  lymphadenoid  tissue,  in  the  form  of  a  tumor,  within  a 
lymphatic  gland,  a  follicle,  or  some  other  structure  of  the  a  -tis- 

group.  In  what  is  usually  called  lymphoma  this  does  not  happen. 
What  does  happen  is — that  the  tissue  of  the  lymphatic  gland  or  follicle 
increases  in  size  because  the  lymphoid  cells  it  contains  are  multiplied, 
while  the  reticular  tissue  undergoes  hyperplasia.  The  process  is  often 
inflammatory  in  character,  and  should  then  be  classed  with  the  inflamma- 
tions ;  in  other  cases  the  lymphoid  hyperplasia  seems  to  begin  idiopatht- 
cally,  Le>>  without  any  cause  hitherto  discovered.  It  may  often  be 
doubtful  whether  the  increased  growth  of  a  lymphatic  gland  should  bo 
regarded  as  neoplastic  or  as  hyperplastic,  Many  cases  of  lymphoma,  es- 
peeially  the  leukiemic  kinds,  seem  referable  to  hyperplasia.  The  lym* 
phatic  glands,  lymphadenoid  structures  of  the  intestine,  and  lymphoid 
follicles  of  the  spleen,  all  maintain  their  structure  as  they  grow  in  size, 
or  alter  but  slightly.  Moreover,  the  functions  of  the  glands  seem  to  be 
more  actively  performed.  This  does  not  seem  to  Indicate  that  tbey  are 
invaded  by  anything"  of  the  nature  of  a  neoplasm. 

In  addition  to  the  hyperplastic  lymphomata,  there  is  a  true  or  hetero- 
plastic tumor  whose  structure  agrees  with  that  of  lymphadenoi- 
As  the  term  lymphoma  has  been  perverted  to  describe  the  hyperplastic 
formations,  we  may  do  well  to  distinguish  the  genuine  tumor  as  lym- 
phadenoma  or  lymphosarcoma.  This  latter  title  corresponds  with  the 
fact — that  the  tumor  agrees  in  its  characters  with  the  sarcomata.  It  will 
therefore  be  treated  in  connection  with  them  (Art.  158). 

[The  relations  of  lymphoma  and  lymphadenoma  to  Ilodgkin's  disease 
and  to  leukaemia  are  discussed  in  the  Special  Pathological  Anatomy. 

Recent  researches  have  shown  that  lymphadenoid  tissue  is,  in  normal 
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conditions,  widely  distributed  throughout  the  body.     The  overgrowth  of 
some  such  normal  deposit  may  simulate  a  heteroplastic  formation.] 


k.  Sarcoma. 

156.  The  sarcomata  are  tumors  constructed  on  the  type  of  the  con- 
nective tissues,  in  which,  however,  the  cellular  constituents  predominate 
over  the  intercellular  substance.  In  this  respect  they  resemble  the  im- 
mature connective  tissues  ;  so  that  the  comparison  of  sarcoma  to  embry- 
onic formative  tissue  is  perfectly  apt. 

Sarcoma  originates  invariably  in  a  structure  belonging  to  the  connec- 
tive-tissue group  ;  t.es.,  in  formed  or  unformed  fibrous  tissue,  in  cartila- 
ginous, bony,  mucous,  lymphoid,  neurogliar,  or  adipose  tissue-  The 
transformation  of  these  into  tumor-tissue  is  effected  by  the  growth  and 
multiplication  of  the  constituent  ceils. 


Tia.  -IT.  — -Section  through  the  Advancing  Margin  of  a  small  Saroomnii-us  Nodule  from  the  Mamma. 
ft*i.     «(,  fltu-otu  Uwue :  h,  wlb  of  the  larvouiaiouB  tissue  ;  c,  smaller  cell*;  d,  cell*  with  hy(*ertrophiod 
g,  multlouclear  cells. 


In  favorable  circumstances  it  is  possible  to  follow  up  this  mode  of 
genesis  histologically.  At  the  advancing  margin  of  a  growing  tumor  wo 
may  find  all  kinds  of  transitional  cell-forms,  from  the  small  cells  of  the 

iial  connective  tissue  to  the  large  cells  of  the  tumor.  V\g.  47  repre- 
sents the  advancing  margin  of  a  small  sarcomatous  nodule  from  the 
mamma,  and  in  it  the  various  stages  of  development  can  be  made  out. 
Enlarged  and  swollen  cells  (o)  lie  beside  the  small  cells  of  the  fibrous  tis- 
sue (o)  ;  others  with  enormous  nuclei  (J)t  or  with  several  (f^),  are  also 
noticeable.     At  the  same  time  the  number  of  the  cells  is  vastly  increased. 

In  bone  and  cartilage  it  is  possible  to  demonstrate  the  subdivision 
and  multiplication  of  the  fixed  cells  even  mors  clearly  than  in  connective 
tissue.  The  multiplication  sometimes  occurs  in  the  substance  of  non- 
vascular cartilage  or  bone  away  from  the  medullary  spaces,  and  thus  the 
part  played  by  the  individual  cells  within  their  cavities  is  very  readily 
wed  (Ziegler,  "  Virch.  Arch.,"  vol.  lxxiii.).  In  connective  tissue  it  is 
less  easy  to  exclude  the  possibility  of  cell-infiltration  from  neighboring 
parts.     Virchow  has  thus  shown  that  sarcoma-cells  may  arise  by  prolifer- 
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cms  multiplication  from  connective-tissue  cells  of  perfectly  normal  as. 
peat.  This  is  the  process  in  a  large  number  of  cases  ;  but  it  may  vary  to 
this  extent — that  the  development  begins  in  tissue*  which  is  already  mor- 
bidly altered.  Thus  new-formed  cartilage  may  pass  into  sarcoma  by 
over-intense  proliferous  growth  of  the  cartilage-cells,  and  disappear; 
of  the  matrix-substance. 

It  is  of  great  interest  to  note  that  cells,  which  form  part  of  what  w< 
might  call  congenital  heteroplastic  loci)  may  often  serve  as  the  Btartinj 
point  of  a  sarcoma.  Congenital  warts  and  pigment-spots  are  specially 
remarkable  for  this.  The  transformation  into  sarcomatous  tissue  is  ef- 
fected by  the  growth  and  multiplication  of  the  nests  of  cells  that  are 
always  found  in  such  spots. 

Summing  up  what  we  know  of  the  development  of  sarcoma  we  may 
say— that  sarcomatous  tissue  may  arise  either  from  connective  tissue 
which  up  to  then  seem  normal,  or  from  tissues  that  are  to  be  regarded 
already  morbid. 

[1  inferences  on  the  genesis  of  Sarcoma: — Virchow,  "Die  kr.  Ge- 
sehwiilste/'  ii.  ;  1*.  Mau-r,  "  Allg.  path.  Anat.  :'*  Perls,  "Allg.  path. 
Auat.  ;"  Bizzozero,  "Med.  Jahrb.,"  i\\,  1878;  Billroth,  "Arch.  I  klin, 
Chir.,"  xi.  ;  Steudeuer,  "Virch.  Arch.,"  vol.  lix.  ;  SokoloW,  "  Yirch. 
Arch.,"  vol.  lvii.  ;   Cornil  and  Panvier,  "Man,  Path.  Hist./'  vol.  i.  ] 


L57,  The  form  and  mode  of  growth  of  the  cells  varies  much  in  differ- 
ent varieties  of  sarcoma.  The  intercellular  substance  is  sometimes 
m  ;inty,  soft,  and  stringy  ;  in  other  cases  its  texture  approaches  that  of 
the  mature  normal  tissue.  The  various  varieties  are  distinguished  ac- 
cording to  the  constitution  of  the  ground-substance  as  well  as  of  the 
cells,  but  chiefly  of  the  cells.  That  constituent  is  taken  as  characteristic, 
which  prevails  in  the  tumor  in  question.  Seeing  that  a  sarcoma  is  con- 
tinually in  process  of  growth,  it  always  contains  some  parts  which  are  as 
yet  immature,  and  merely  represent  an  earlier  stage  of  development  of 
the  tumor.  In  settling  the  classification  of  the  tumor  such  parts  are  not 
taken  into  account. 

The  texture  of  the  sarcoma,  as  made  out  by  the  unaided  eye,  varies 
much  in  the  different  forms.  In  its  mature  condition  it  is  generally 
more  or  less  sharply  marked  off  from  its  surroundings.  It  may  occur  in 
any  locality  where  connective  tissues  are  found,  but  the  frequency  of  its 
occurrence  is  different  in  different  tissues.  Thus  it  is  much  commoner  in 
the  skin,  fascije,  intermuscular  fibrous  tissue,  bone,  periosteum,  lymphatic 
glands,  brain,,  and  ovary — than  in  the  liver,  lungs,  intestine,  or  uterus. 

The  amount  of  intercellular  substance  present  chiefly  determines  the 
consistence  and  the  tint.  Forms  which  are  soft,  marrowy,  and  white  or 
grayish-white  on  section,  are  rich  in  cells  and  poor  in  intercellular  sub- 
stance. Firm  and  coarse-grained  forms  are  poorer  in  cells  and  abound 
more  in  fibrous  intercellular  tissue.     The  latter  kinds  pass  without  any 
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break  into  the  fibromata.  Intermediate  forms  are  described  as  fibrosar- 
comata.  The  cut  surface  of  a  sarcomatous  tumor  has  a  uniform  look 
throughout  i  unless,  indeed,  it  has  undergone  retrogressive  changes,  or 
the  amount  of  blood  in  it  varies  from  part  to  part.  It  looks  evenly 
smooth,  in  medullary  tumors  milk-white,  in  firmer  kinds  clear  grayish- 
white  and  translucent,  or  grayish-red  or  brown.  The  hard  forms  are 
white  or  yellowish-white,  and  lustrous  on  section. 

The  blood-vessels  are  variously  developed  ;  now  and  then  they  are 
exceptionally  wide  and  numerous,  or  even  irregularly  dilated,  as  in  tel- 
angiectatic sarcoma.  Lymphatics  have  not  been  shown  to  exist  in  sar- 
comata. 

Retrogressive  changes  are  apt  to  happen,  such  as  fatty  change, 
mucoid  change,  liquefaction,  caseation,  disintegration,  hemorrhage,  putre- 
faction, ulceration,  etc. 

158.  Round-celled  sarcoma.  The  small-round-celled  sarcomata  are 
very  soft  rapidly  growing  tumors,  They  chiefly  occur  in  the  connective 
tissues  of  the  locomotive  and  skeletal  system  ;  as  also  in  the  skin,  testis, 


igh  the  Margin  of  a  Sarcoma  affecting  the  Imermoneular  Conripntive  Tl«ne. 

itf.  I     il.  normal  uin*cle-flbre  ;  al.  atrophied   muacle-fthres  ;  b,  round-cell*  Intruded 

fatly  developed  tumor-tissue  ;  d,  ruijnd-e.ulJ8rittembtlnR  white  blood  -corpuscles. 

ovary,  and  lymphatic  glands.  They  are  usually  milky  white  on  section, 
and  not  infrequently  contain  softened  or  cheesy  patches.  A  milky  juice 
can  be  got  by  scraping  the  cut  surface.  Their  structure  is  very  simple  ; 
it  consists  almost  entirely  of  round-cells  and  vessels  (Fig,  48).  The 
former  are  small  and  fragile,  have  but  little  protoplasm,  and  enclose  a 
rounded  or  slightly  oval  vesicular  nucleus  (Fig.  48,  c).  This  nucleus 
seems  more  highly  developed  than  it  is  in  ordinary  lymphoid  cells. 

The  intercellular  substance  is  scanty,  and  fibro*  granular  in  texture. 
The  vessels  appear  as  thin-walled  channels  between  the  groups  of  cells. 
In  the  case  of  an  invaded  muscle,  snch  as  that  in  the  figure  (Fig.  48),  the 
turner  seems  to  consist  of  an  aggregation  of  round-cells  (Fig.  48,  A,  c) 
seated  m  the  intermuscular  connective  tissue.  Lymphoid  elements  are 
not  infrequently  found  mingled  with  the  turaor-celli ;  their  nuclei  (Fig. 
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48,  d)  are  easily  distinguished  by  the  fact  that  they  take  a  deeper  stain- 
ing than  the  other  elements, 

A  second  variety  of  small-round-celled  sarcoma  is  the  so-called 
lymphosarcoma.  It  is  a  sarcoma  whose  structure  somewhat  resembles 
that  of  a  lymphatic  gland.  There  is  a  kind  of  reticular  stroma  (Fig.  49, 
ci),  made  up  in  part  of  anastomosing  ramifying  cells  (Fig  49,  b)  ;  and 
this  contains  a  multitude  of  round-cells  in  its  meshes.  If  a  small  piece 
of  the  tumor  be  first  shaken  up  in  a  test-tube  with  some  liquid,  so  that 
the  cells  drop  away,  the  structure  can  then  be  easily  made  out  under  the 
microscope. 

The  tumor  has  the  same  general  appearance  as  the  commoner  small- 
round-celled  variety.  Both  forms  are  highly  malignant,  partly  because 
of  their  rapid  growth,  partly  from  their  tendency  to  give  rise  to  second- 
ary growths,  which  may  affect  the  entire  body. 


Fio.  49.—  Section  of  Lymphosarcoma  from  the  Natal  Muotrat  Membrane,    a,  reticulum  (the  a  to  the  left 
point*  to  *  blood-veeeel  with  nibdivlding  oelhi) ;  fr,  vmtia  of  the  reticulum  ;  e,  ronnd-oelU. 


Lymphosarcoma  most  commonly  originates  in  lymphatic  glands,  and 
in  the  iympbadenoid  tissue  of  the  mucous  membranes.  It  may,  however, 
arise  elsewhere.  When  it  attacks  a  lymphatic  gland,  it  may  be  distin- 
guished from  mere  hyperplastic  lymphoma  by  its  rapid  growth,  and  by 
its  tendency  to  overpass  the  limits  of  the  gland,  and  to  form  metastases. 

159.  Large-round-celled  sarcomata  are  made  up  of  cells  considerably 
larger  than  those  of  the  varieties  just  described.  They  occur  in  the  same 
localities.  They  are  not  quite  so  soft  in  texture.  Their  cells  are  often 
uniformly  large,  and  have  an  abundant  protoplasm  and  large  oval  vesicu- 
lar nuclei  (Fig.  50).  Many  of  the  cells  are  binuclear,  a  few  are  multinu- 
clear.  The  intercellular  substance  is  arranged  in  a  kind  of  network,  in- 
terspersed with  fusiform  and  ramified  cells.  Together  they  form  an 
alveolar  reticulum  in  whose  spaces  lie  the  large  epithelium-like  round- 
cells.  On  account  of  these  characters  Billroth  has  described  the  tumor 
as  a  4*  large-celled  alveolar  round-celled  sarcoma,"  The  vessels  have  usu- 
ally very  thin  walls. 
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i  the  other  varieties  of  large-round -celled  sarcoma,  the  cells  are 
very  unequal  in  size.  Fig.  61  represents  a  section  of  a  mammary  sarcoma 
in  which  the  cells  are  for  the  most  part  round  ;  but  their  sixes  vary 
greatly,  and  there  is  a  partial  admixture  of  elongated  cells,  as  well  as 
of  multinuclear  giant-cells  (e).  If  this  last  be  taken  as  characteristic, 
the  tumor  may  be  called  a  giant-celled  or  myeloid  sarcoma  (Art.  160), 
The  large-round-celled  sarcomata  are  generally  less  malignant  than 
the  small-celled  kinds  j  but  they  likewise  may  form  metastases.  The 
patient  from  whom  the  tumor  represented  in  Fig.  50  was  taken  died  from 
metastatic  growths. 


h 


Fio.BO. 
Y\a   50.— Section  from  a  FungaUng  I*rge-n>und-celled  Sarcoma, 


carmine  staining. ) 

Fto.  51.—  Section  of  a  Sarcoma  of  tho  Mamma  containing  variously  formed  Oil*. 


FlO.  61. 
m  400.    (From  the  akin  of  the  J«g; 


L  )     u,  fibrous  tlisue ;  5,  oells  of  tho  sarcomatous  Uasuo 
trophied  nuclei ;  e,  multinuclear  cell*. 


M  800,     (Illnmark- 
c,  smaller  cells ;  d.  cell*  with  hypcr- 


160i  Spindle-celled  sarcoma  (including'  forms  with  ramified  multi- 
form cells,  and  fibrosarcoma).  Sarcomata  consisting  of  spindle-shaped 
or  ramified  cells  are  among  the  most  common  of  all  tumors.  They  are 
usually  much  firmer  in  texture  than  the  round-celled  forms.  On  section 
they  look  grayish  or  yellowish -white,  and  translucent ;  if  the  vessels  are 
full  of  blood  they  may  accidentally  be  tinged  with  red.  They  are,  gener- 
ally speaking,  much  less  malignant  than  the  round-celled  sarcomata,  but 
this  depends  somewhat  on  where  they  are  seated. 

Sarcomata  in  which  spindle-cells  predominate  are  called  briefly  spin- 
dle-celled sarcomata  ;  they  are  divided  into  large-celled  and  small-celled 
varieties.  The  cells  may  be  more  or  less  isolated  by  teasing  out  frag- 
ments of  the  tumor-tissue,  and  in  this  way  very  long  spindle-cells  may 
occasionally  be  found  (Fig.  52).  They  He  side  by  side  in  the  tumor,  and 
group  themselves  into  bundles.  In  a  section  these  bundles  may  be  seen 
cut  through  lengthwise,  crosswise,  or  slantwise  ;  which  shows  that  they 
run  in  diverse  directions  through  the  growth. 

The  grouping  of  the  spindles  into  definite  bundles  is  often  very  strik- 
ing ;  but  sometimes  there  is  no  such  grouping,  the  spindles  all  lying  par- 
allel to  the  same  direction  throughout  a  considerable  area.     Sometime* 
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also  the  arrangement  of  the  spindles  seems  to  depend  on  the  direction  of 
the  vessels,  the  bundles  forming  a  kind  of  sheathing  to  each  vessel 

The  intercellular  substance  may  be  very  scauty,  or  altogether  imper- 
ceptible in  a  section.  In  other  cases  it  is  abundant,  and  shows  a  kind  of 
fibriUated  structure.  The  cells  are  then  poorer  in  protoplasm  ;  so  much 
so,  in  fact,  that  there  is  often  none  to  be  seen  around  the  nucleus,  and  the 
cell-processes  seem  to  start  from  the  nucleus  itself  (u  nuclear  fibres  "). 
Such  tumors  are  firm  and  coarse-grained,  and  approach  the  fibromata  in 
texture,     They  are  called  fibrosareomata. 


F...  HL 


Fia.  53. 


Fxa.  51  —Spindle  Cells  from  a  LArgo-tpindle-ceHedl  Sarcoma  of  the  Cheek.  ?  400,  (Trued  preparation.) 
Fio.  58.— Section  from  a  Oiant-celUai  Sarcoma  originating  la  the  Medulla  of  the  Tibia  ("  Myelogenic  * 
*  400.     (Hematoxylin  rtaiidng.) 


Sarcomata  whose  cells  are  of  several  diverse  forms  are  equally 
mon.  Their  cells  are  spindle-shaped,  pyramidal,  prismatic,  stellate,  or 
altogether  irregular  (Fig.  53)*  Each  cell  seems  in  fact  to  take  the  form 
of  the  space  which  is  left  to  it  to  fill*  Sarcomata  of  this  kind,  as  also 
the  spindie-celled  kind,  usually  contain  a  larger  or  smaller  number  of 
giant-cclla  (Fig.  53),  These  tumors  are  perhaps  more  properly  described 
as  giant-celled  or  myeloid  sarcomata  than  those  referred  to  in  Art,  159. 
They  chiefly  afTect  the  osseous  system. 

The  vessels  of  a  sarcoma  have  generally  wails  which  are  quite  distin- 
guishable. In  some  cases,  however,  they  have  the  appearance  of  canals 
excavated  in  the  substance  of  the  tumor,  the  tumor-cells  themselves 
bounding  the  lumen  of  the  vessel.  Here  it  would  seem  as  if  the  tumor 
had  in  part  arisen  from  multiplication  of  the  cells  in  the  original  vessel- 
wall. 
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16L  Sarcomata  of  peculiar  types.  Sarcomata  do  not  usually 
exhibit  any  special  structure,  or  any  resemblance  to  a  glandular  tvpe. 
The  cellular  elements,  even  when  they  seem  to  resemble  epithelial  cells, 
are  dispersed  uniformly  throughout  the  intercellular  substance,  as  in  the 
connective  tissues.  There  are,  however,  exceptions  to  this  in  special 
eases.  There  are  sarcomata  which  have  a  structure  resembling  that  of 
gland-tissue,  or  of  epithelial  new  growths.  This  appearance  of  structure 
is  due  in  part  to  the  epithelial  look  of  the  cells,  but  chiefly  to  their  aggre- 
gated arrangement  in  groups  separated  by  fibrous  septa.  Such  tumors 
are  described  as  alveolar  sarcomata.  Fig.  54  represents  a  section 
from  an  alveolar  sarcoma  of  the  skin. 


I  —Section  from  a  M«!,.r,:U<i  Alreolar  Sarcoma  of  the  Skin,  k  300.  (Hematoxylin  ■tabling.) 
uninuclear;  -»,,  niultinuclcui  t -pit hetlnJlik*  uuuui  -evils  :  h,  pigment -cell* ;  0,  itrotna  enclo«iug  blood -vos- 
1  and  pigment. 


The  cells  a  exactly  resemble  epithelial  cells  ;  they  are  grouped  into 
masses,  and  sharply  distinguished  from  the  fibrous  framework  (e)  in 
which  they  are  embedded,  This  latter  contains  the  blood-vessels,  or 
rather  the  framework  is  chiefly  made  up  of  a  network  of  blood-vessels  ; 
but  no  vessels  enter  the  cell-groups.  This  is  another  point  of  structure 
in  common  with  the  epithelial  growths. 

Tumors  of  this  kind  occur  chiefly  in  the  skin,  but  they  are  also  met 
with  in  the  bones,  lymphatic  glands,  and  pia  mater.  In  the  case  of  the 
skin  they  originate  in  warts  and  pigment-spots,  which  generally  contain 
such  groups  or  nests  of  cells  (Arts.  I5G  and  398). 

The  way  in  which  the  alveolar  structure  is  developed  can  often  be 
clearly  made  out,  especially  in  tumors  of  the  central  nervous  system. 
The  normal  intervaacular  tissue  is  transformed  into  masses  of  sarcoma- 
cells,  while  septa  are  formed  between  the  cell-masses  by  the  fibrous  tis- 
sues lying  along  the  course  of  the  vessels.  In  other  cases  it  looks  as  if 
15 
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a  plexus  of  pre-existing  or  new-formed  vessels  took  on,  as  it  were,  an  in- 
vestment of  cells,  and  this  grew  thicker  and  thicker,  till  at  length 
intervascular  spaces  were  entirely  tilled  up.  Accordingly  we  find  this 
form  of  growth  described  as  plexiforiti  angiosarcoma.  It  has  also  been 
described,  and  not  infrequently,  as  endothelioma..  On  this  view  the 
cell-nests  arise  by  proliferation  from  endothelial  cells.  This  certainly 
happens  when  masses  of  cells  are  formed  from  the  endothelial  covering 
of  the  subarachnoid  rneshwork  and  pia  mater;  the  masses  afterward 
group  themselves  into  w  nests/'  Sometimes  the  proliferous  endothelial 
cells  of  the  pia  mater  are  aggregated  into  small  spherical  nodules  of  a 
peculiar  lustrous  appearance.  The  tumor  into  which  the  membrane  is 
transformed  then  contains  small  shining  pearly  bodies,  made  up  of  lam* 
inated  layers  of  squamous  or  tabular  ceils.  Such  tumors  have  been  called 
cholesteatomata,  or  pearly  tumors. 

[The  expression  u  plexiform  angiosarcoma  ■  is  due  to  Waldeyer 
("Virch,  Arch.,"  vol.  lv.).  The  vessels  of  the  brain,  lymphatic  glands, 
serous  membranes,  and  testis  possess  what  is  called  a  perithelium  ;  that 
is,  the  adventitia  is  invested  with  endothelial  cells.  Proliferation  begii 
in  the  cells  of  this  perithelium,  and  the  vessel  is  thus  invested  with  a 
stratified  covering.  See  Kolaczek,  u  Deutsche  Zeitsch.  f.  Chir,,*  ix.  ; 
Maurer,  u  Virch.  Arch.,1*  vol.  Ixxvii.  ;  Neumann,  "'Arch,  d.  lieiik.,"' 
1872  ;  Klebs,  "Prager  Vierteljahrsschr./'  187*. 

[It  is  still  a  matter  of  dispute  whether  the  cholesteatomata  are  really 
endotheliomata  of  the  pia  mater  (Eppinger,  u Prager  Vierteljahrssehr.," 
1875).  They  may  possibly  belong  rather  to  the  dermoid  tumors  (Art.  I 
Similar  growths  are  met  with  in  the  middle  ear  (Wendt,  "Arch.  d.  Heilk.," 
14,  1873  ;  Lucae,  "Arch.  f.  OhranbeUk"  (New  Bene*),  ],  is;4.)  Some 
regard  them  as  tumors,  others  (with  Wendt)  as  inflammatory  products.] 

162.  Sarcomata  which  contain  deposits  of  pigment  are  deaetibod  as 
melanosarcomata  (Fig.  54).  The  pigment  is  black  or  brown,  and  li< 
partly  in  the  tumor-cells,  partly  in  the  fibrous  matrix  and  vessel-walls. 
It  occurs  chiefly  in  the  form  of  amorphous  granules  ;  but  there  are 
generally  a  number  of  diffusely  stained  cells  as  well.  Melanosarcomata 
are  malignant. 

When  the  pigmentation  is  not  extreme  the  tumor  has  on  section  a 
brownish-gray  look,  or  it  may  only  show  patches  of  brown  or  black. 
In  more  marked  cases  the  section  is  uniformly  black.  Very  often 
the  secondary  growths  are  more  intensely  pigmented  than  the  primary 
tumor,  and  this  is  also  the  case  in  growths  that  have  recurred  aft«  ; 
section.  Tumors  of  this  kind  develop  in  tissues  like  the  eye  and  pia 
mater,  which  normally  contain  pigment-cells,  or  in  pigmented  pathological 
formations.  The  black  pigment-spots  (melanoinata)  of  the  skin  are  of 
this  latter  class  ;  it  has  already  been  mentioned  that  they  contain 
peculiar  clusters  or  nests  of  cells  (Fig.  54). 
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We  do  not  know  in  what  way  the  pigment  is  formed  (Art,  67),  It  is 
not  to  be  confounded  with  the  brown  pigment  derived  from  extravasated 
blood.  Patches  stained  with  this  blood-pigment  are  sometimes  found 
here  and  there  in  a  sarcomatous  growthk  but  the  true  melanotic  pigment 
is  something  quite  distinct. 

Psammomata,  like  melanosarcomata,  are  growths  which  arise  in 
certain  definite  tissues,  and  but  rarely  anywhere  else.  They  are 
sarcomatous,  fibrous,  or  myxomatous  tumors  originating  in  the  brain 
and  its  membranes*  more  particularly  in  the  choroid  plexus  and  pineal 
gland,  and  containing  a  multitude  of  chalky  concretions.  These  have 
-ame  structure  as  the  grains  of  the  normal  brain-sand  (at'crmdus 
They  are  made  up  of  concentric  calcareous  strata,  and  form 
spherical  or  dendritic  aggregations.  They  may  be  so  abundant  as  to 
give  the  tumor  a  stony  feel,  ""^* 

[We  may  here  just  mention  the  variety  of  sarcoma  called  chloroma, 
a  cellular  tumor,  whose  section  has  a  light  green  or  dirty  brownish- 
green  tint.     The   color   soon   fades  on  exposure   to   the  air.      Nothing  is 
known  of  the  nature  of  the  coloring-matter.      Cblorornata  occur  chiefly  in 
the  periosteum  of  the  skull     See  Hubcr,  "  Arch.  d.  Heilk.,"  1878.] 


163.  Some  very  peculiar  forms  of  tumor  are  produced  when  sar- 
comatous tissue  undergoes  partial  hyaline  or  mucoid  degeneration  ;  or 
when  sarcomatous  and  myxomatous  for- 
mations combine.  They  are  generally  in- 
cluded under  the  term  cylindroma,  though 
this  may  also  be  applied  to  tumors  of  an* 
s  in  which  epithelial  cells  are  in- 
rj  (Art,  173,  Fig.  72). 

The  ordinary  soft  cellular  sarcomata 
have  now  and  then  a  more  translucent   »p- 

rance  than  usual,  and  yield  on  section 
a  turbid  slimy  juice.  These  have  already 
begun  to  undergo  mucoid  change,  as  may 
be  recognized  by  the  swollen  appearance 
of  the  cells,  and  the  formation  of  drops  of 
liquid  within  them.  When  the  tissue  has 
been  hardened  the  change  is  not  so  easily 
made  out.     The  cells  then  seem  shrunken 


Vto.  BB 


(Hematoxylin  ttaining.  i  a,  utroiuu ;  6,  w- 
coma-cell*  wparuted  from  the  stroma  by  m 
clear  son *m In  part  due  to    hardening  to 

.  oo,  ft;,  and  separated  from  the  stroma    chromic  acid  and  atcohoii :  a  »woUen  nn- 
/    \    t  iv  «r»  i  clens  which  ha*  loet  It*  protoplasm. 

(a)  by    a  clear   zone.     Sometimes    a    few 

distended  and  transparent  nuclei  are  observed,  their  protoplasm  having 

become  mucoid  and  so  vanished. 

This  mucoid  change  may  at  times  extend  throughout  the  entire  sub* 
stance  of  the  tumor  ;  or  it  may  be  confined  to  scattered  patches,  sepa- 
rated by  unchanged   cells.     Isolated   hyaline  spherules  are  occasionally 
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noticed  among   the  cells.     Such   partially  degenerate  sarcomata  we  may 
describe  as  myxomatoses. 

The  tumors  in  which  sarcomatous  and  mucous  tissue  are  found 
combined  have  on  section  either  l  hyaline  or  an  opaque  dirty  white  ap- 
pearance* The  mucous  tissue  is  partly  composed  of  a  network  of 
ramified  and  anastomosing  cells  (Fig.  56,  a)t  in  addition  to  a  mucoid 
basis-substance.  Within  this  tissue  lie  also  branching  clumps  and  strings 
(b)  made  up  of  closely  compacted  cells.  These  strings  are  very  irregular 
in  form  and  anastomose  in  all  directions  ;  they  give  the  tumor  a  very 
peculiar  texture.  Its  general  structure  justifies  the  name  of  myxosar- 
coma, which  has  been  applied  to  it.  It  forms,  as  has  been  said,  a  sub- 
division of  the  class  of  cyliudromata.      It  is  not  clear,  from  a  histological 


FlO.  M.—  Section  of  Myxosarcoma  (Cylindroma),     x  250.    (Carmine  staining . )  a,  maoooa  ttaroe;  A, 
and  elutbun  of  cells;  c,  fibrous  Liuauc 

point  of  view,  in  what  way  the  clumps  and  strings  of  cells  are  formed. 
They  seem  to  have  no  relation  to  the  ramifications  of  the  vessels,  for 
these  are  seen  to  be  unchanged,  and  run  through  parts  where  the  fibrous 
tissue  has  undergone  no  degeneration. 

A  third  variety  of  cylindramatous  tumor,  also  somewhat  translucent 
and  in  part  gelatinous,  is  characterized  by  the  hyaline  degeneration  which 
affects  the  walls  of  its  vessels  and  the  tissue  around  them.  If  one  of 
these  vessels  be  isolated,  it  is  seen  to  bo  invested  with  a  more  or  less 
abundant  deposit  of  hyaline  substance  (Fig.  57,  a).  To  this  sheath  are 
attached  similar  hyaline  appendages  not  traversed  by  vessels.  Outside 
the  hyaline  sheaths,  alternating  with  them  in  fact,  are  nests  and  strings  of 
cells  which  here  and  there  seem  fastened  or  anchored  to  the  hyaline 
masses  (Fig.  57,  b).  The  strings  of  cells  have  much  the  same  look  as 
those  shown  in  Fig.  56,  and  we  infer  that  the  tumor  in  question  is  allied 
to  the  my  so  sarcomata  just  described.     The  homogeneous  appendages  axe 
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tbe  result  of  hyaline  degeneration  of  the  vessel-walls,  or  of  the  neighbor- 
ing tumor-eellB  ;  and  this  hyaline  degeneration  is  either  identical  or  con- 
nected with  mucoid  degeneration.  The  fact  that  actual  mucous  tissue 
(like  that  in  Fig.  56)  is  occasionally  found  mingled  with  the  hyaline 
masses  tells  in  favor  of  this  view. 

This  form  of  cylindroma  may  therefore  be  regarded  as  a  peculiar  vari- 
ety of  myxosarcoma,  in  which  the  mucoid  change  is  chiefly  confined  to 
the  vessels,  and  in  which  the  formation  of  new  vessels  is  an  essential 
feature.  To  emphasize  the  important  part  played  by  the  vessels  in  this 
neoplasm,  we  might  call  it  angiosarcoma  myxoraatodes. 


a  * 

7m.  57.— TUood-veMipU  with  II  valine  Sheath  and  Appendagea  from  a  Cylindroma*     *  300.     (From  8attler*a 
| llndrwnc,"  1874.)    a,  mnaU  vessel ;  6,  patch  of  eplLhejiaMilco  txiU  on  one  of  the  hyaline  apjicndagBB, 

i 

Such  growths  have  been  found  principally  in  the  lachrymal  glands, 
salivary  glands,  and  in  the  brain.  They  occur,  however,  elsewhere,  as  in 
the  lip,  placenta,  adipose  tissue,  etc. 


[Cylindroma  is  a  term  due  to  Billroth  {"Untersuch.  liber  die  Entwick. 
d,  Blutgefasse,,'  1856).  Such  tumors,  characterized  by  gelatinous  masses 
and  reticula,  have  since  then  been  very  variously  interpreted,  Koster  de- 
scribed them  as  cancroids  ("  Virch.  Arch.,"  vol.  xL);  Sattler  ("Ueb.  d, 
sogen.  Cylindrome,"  Berlin,  1874)  as  alveolar  sarcomata,  in  which  the 
cell-masses  derived  by  proliferation  from  the  adventitia  had  been  trans- 
formed into  hyaline  cylinders;  Ewetzky  ("  Virch,  Arch.,"  vol.  lxix.)  as 
plexiform  angiosarcomata  with  hyaline  degeneration  of  the  fibrous  stroma, 
or  of  the  adventitia  of  the  vessels.  R.  Maier  {**  Vtrch.  Arch.,"  vol.  xir., 
and  "  Lebrb.  d.  allg.  path.  Anat.")  found  cylindromata  in  the  placenta 
and  dura  mater  ;  he  regarded  the  presence  of  an  abundance  of  hyaline  mu- 
cous tissue  persisting  for  a  long  period  unchanged  as  characteristic  of  the 
tumor.  This  tissue  may  develop  out  of  cells  or  out  of  intercellular  sub- 
stance, tibrous  tissue,  cartilage,  or  tunica  adventitia. 
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Various  tumors  have  been  described  as  cylindroma!*  which  certainly 
do  not  all  belong  to  the  same  species.  A  mi  ruber  of  them  belong  to  the 
sarcomata*  Within  this  group  we  may,  as  we  have  said,  distinguish  two 
main  forms  :  first,  the  combined  sarcoma  and  myxoma,  and  secondly,  the 
sarcoma  with  hyaline  or  mucoid  degeneration  extending  to  the  cells,  but 
chiefly  affecting  the  sheaths  of  the  vessels.  Between  these  two,  however, 
many  transitional  forms  are  found,] 


/.  Mixed  Tumors  of  the  Connective-tissue  Qromp* 


104,  AVe  have  already  referred  to  various  tumors  in  which  combina- 
tions of  different  tissues  present  themselves.  In  one  sense,  no  tumor 
be  said  to  consist  of  a  single  kind  of  tissue  only.  In  a  new  growth  of 
any  size  we  must  always  have  new  vessels,  for  instance.  And  tumors 
whose  characteristic  element  is  not  fibrous  tissue — such  as  ehondromata, 
osteomata,  sarcomata,  myomata,  and  myxomata — always  contain  a  very 
considerable  quantity  of  fibrous  tissue  as  an  accessory. 

AW  do  not  speak  of  such  cases  as  examples  of  mixed  tumors,  because 
the  accessory  tissue  is,  as  it  were,  put  out  of  sight  by  the  characteristic 
element  ;  it  is  entirely  subordinate.  Hut  if  the  second  tissue  comes  into 
the  foreground  and  affects  the  texture  of  the  growth  in  a  perceptible 
way,  we  must  indicate  this  in  our  terminology.  This  is  done  by  applyiug 
to  the  name  of  one  neoplastic  tissue  the  name  of  the  other  as  a  qualify- 
ing term  ;  or  by  simply  combining  the  two  names  into  a  compound  word. 
Thus,  as  in  gliomata  and  fibromata,  the  blood-vessels  may  be  remarkable 
by  their  abundance,  size,  and  dilatations  ;  we  then  speak  of  the  growth 
as  a  glioma  (or  fibroma)  telangiectodes  or  cavernosum.  A  morbid  com- 
bination of  adipose  tissue  with  mucous  tissue  is  called  lipoma  myxoma- 
todes  or  lipomyxoma  ;  a  combination  of  cartilage  and  sarcoma — chondro- 
sarcoma ;  and  so  on.  It  is  not  rare  for  three  or  more  kinds  of  neoplastic 
tissue  to  bo  found  within  the  same  tumor.  A  growth  which  starts  in 
fascia  or  intermuscular  fibrous  tissue  may  consist,  for  example,  of  fibrous, 
sarcomatous,  mucous,  and  adipose  tissue  ;  there  may  even  be  vascular 
changes  here  and  there  which  trive  it  a  telangiectatic  character.  Such  a 
combination  is  not  very  surprising,  The  neoplastic  proliferation  may  it- 
self result  in  the  development  of  several  diverse  tissues — or,  what  is  more 
common,  the  tissues  of  the  connective  group  become  transformed  the  one 
into  the  other.  We  showed,  for  example,  in  Arts.  fiO-92,  that  cartilage 
readily  passes  into  mucous  tissue,  which  is  also  frequently  produced  from 
fibrous  or  adipose  tissues.  Sarcomatous  tissue  may  easily  be  the  result 
of  proliferation  of  the  cartilage  of  a  chondroma,  or  the  fibrous  tissue  of  a 
fibroma  ;  and  conversely,  sarcomatous  tissue  may  equally  well  be  trans- 
formed partially  into  osseous  tissue.  Tumors  originating  in  bone  are 
very  apt  to  show  a  tendency  to  bone-formation.  There  are  two  forms 
pecesially  in  which  this  often  occurs — namely,  osteoid  chondroma,  a  com 
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bination  of  cartilage  and  bony  tissue  ;  and  osteosarcoma,  a  combination 
of  sarcoma  and  bony  tissue. 

165.  Osteoid  chondroma  (or  osteochondroma)  chiefly  affects  the 
larger  long  bones.  If  no  sarcomatous  proliferation  has  modified  it,  it 
usually  forms  a  hard  tumor  seated  on  the  bone  or  embracing  it.  It  often 
reaches  an  enormous  size  ;  and  cannot  be  cut  with  the  knife,  unless  a  patch 
of  unaltered  cartilage  be  hit  upon.  When  sawn  through,  the  cut  surface 
has  the  look  of  dense,  white,  continuous  bone* ;  on  closer  examination  this 
is  seen  to  be  interspersed  with  streaks  aud  islands  of  more  translucent 
cartilage.     Fig.  58  shows  well  the  general  texture  of  the  growth  and  its 


Tta.  68.— 8«vtion  from  an  OrteoM  Chondroma  of  the  Hiimcrtin.  (Mapnifinl  by  means  of  a  pimple  len« ; 
dqnbto-fftatinltie  with  hjvtniitnxylift  am  I  iMnnini-.  i  a,  i  onioal  layer  !  K  im'duUary  spaces  or  cmcellt ;  c.  perioa* 
twal  growth  l.iverv.nn  .-nnnls  ;  <s  HikvrMan  canalx' distended  wilh  c-anilnge,  which  at/containi 

a  corn  of  new  deroloped  frmn  perhartevm,  whi.  M  a1  h  cnnnm-  tMftJ  trnboculu.- ;  t,  cartilage 

developed  from  medullary  tiaaue,  which  at  k  contains  bony  trabecular ;  /,  original  trabecular  ;  m,  remnaitU 
of  nwialUry  Uaeue. 

matrix,  and  its  relation  to  the  bone.  The  section  represented  is  taken 
from  a  tumor  of  the  humerus.  The  tumor  was  very  firm  and  bony,  and 
surrounded  the  bone  so  as  to  double  its  diameter.  It  was  found  on  di- 
viding the  bone  longitudinally  that  the  medullary  spaces  were  filled  with 
firm  tumor-tissue  of  the  same  structure  as  the  periosteal  growth.  The 
original  bone  was  only  recognizable  in  the  region  of  its  cortical  layer. 
58  represents  a  section  taken  at  right  angles  to  the  axis  of  the  bone, 
and  including  the  periosteal  growth,  the  cortical  layer,  and  a  part  of  the 
altered  cancellous  tissue. 

We  find  instead  of  periosteum  a  mass  of  cartilaginous  tissue  (gr)  in- 
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terspersed  thickly  with  bony  trabecule  (h).  These  run  generally  at  right 
angles  to  the  surface  of  the  original  bone,  but  anastomose  freely. 
Small  lacunee  and  canals  are  seen  throughout  the  cartilage  ;  they  contain 
a  few  blood-vessels  and  a  small  amount  of  fibrous  tissue.  The  corti- 
cal layer  (a)  is  still  distinguished  by  the  concentric  stratification  of  the 
lamellae.  Many  of  its  Haversian  canals  are  dilated  and  filled  up  (except 
for  a  small  lumen  in  which  the  blood-vessel  runs)  with  masses  of  cartilage. 
These  masses  sometimes  coif  tain  trabecular  cores  of  new-formed  bone  (/*). 
Instead  of  the  marrow,  which  should  fill  the  interior  of  the  bone  (ft),  we 
find  vascularized  cartilage,  also  containing  numbers  of  trabecuke.  The 
genesis  and  primary  seat  of  the  growth  may  thus  be  made  out  at  once 
from  this  preparation.  Cartilaginous  proliferation  has  been  set  up  in  the 
periosteum  and  in  the  medullary  tissue,  and  the  product  has  subsequently 
been  partially  transformed  into  bone. 

Osteosarcoma  has  an  exactly  analogous  appearance.  The  difference 
is  merely  that  sarcomatous  tissue  fills  the  spaces  between  the  trabeculaa 
instead  of  cartilage.  The  trabeculae  are  at  the  same  time  more  delicate 
and  less  numerous.  The  seat  of  the  tumor  (as  is  the  case  too  with  os- 
teoid chondroma)  is  often  confined  to  the  periosteum.  The  bone  is  then 
more  or  less  eroded. 


[References  :— Mttller,  "  M tiller's  Arch./'  1843;  Virchow,  "Die  kr. 
Geschwulste,"  i,;  Rindfleisch,  "  Path.  Hist.,"  ii.;  Wilks  and  Moxon, 
"Path.  Anat.,"  London,  1875  ;  Paget,  "  Surg.  Path,,"  Lecture  33.  A 
summary  of  cases  and  some  beautiful  drawings  of  sarcomatous  tumors 
connected  with  bone  will  be  found  in  Butlin's  "Sarcoma  and  Carci- 
noma," London,  1883,] 
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EPITHETJAIj  TUMORS. 


166.  The  tumors  we  hare  hitherto  treated  of  have  been  developed  out 

of  tissues  belonging  to  the  connective-tissue  group;  in  other  words,  out 

»f  tissues  derived  from  the  mesoblast.     The  tumors  we  have  now  to  deal 

with  contain  in  addition  epithelial  elements,  that  is  to  say,  structures 

derived  from  the  epiblast  and  hypoblast.     These  epithelial  elements  are 

fact  the  structures  which  give  its  special  character  to  the  class.  The 
Lumors  of  the  class  are  therefore  very  fitly  comprehended  under  the  one 
title  of  epithelial  neoplasms.  All  of  them  consist  of  epithelial  cells  on 
the  one  hand,  and  of  vascular  connective  tissue  on  the  other.  The  latter 
tissue  goes  to  form  the  framework  or  stroma  in  which  the  epithelial  ele- 
ments are  embedded.  The  type  <»r  plan  of  their  construction  is  that  of 
the  simple  gland,  and  they  maintain  the  resemblance  throughout  many 
of  the  phases  of  their  development.  They  thus  call  to  mind  in  many 
ways  the  various  glands  of  the  body  ;  though  the  degree  of  resemblance 
differs  much  in  the  different  forms. 

Some  of  them  are  built  exactly  on  the  plan  of  some  particular  gland  ; 
the  new-formed  tissue  corresponds  to  a  definite  glandular  type.  Tumors 
of  this  kind  we  call  adenomata. 

Another  group  never  reach  this  perfection  of  structure.  They  ex- 
hibit as  it  were  only  the  first  stage  of  the  gland-making  process.  Epithe- 
lium and  fibrous  tissue  interpenetrate  each  other  in  an  inchoate  way. 
'She  process  is  never  carried  higher,  but  the  crude  formation  is  repeated 
and  reproduced  indefinitely.  By  multiplication  of  the  epithelial  cells  we 
have  produced  nests  and  clusters  and  strings  of  cells,  and  these  are  em- 
bedded in  connective  tissue  whose  elements  are  likewise  multiplying. 
The  result  is  a  neoplasm  consisting  of  a  fibrous  network  or  framework,  in 
the  meshes  of  which  are  lodged  a  multitude  of  variously  shaped  epithelial 
cells.  But  there  is  no  orderly  arrangement  of  these  epithelial  cells.  In 
the  adenomata  they  tend  to  clothe  the  walls  of  the  alveoli  in  a  regular 
way,  leaving  open  a  central  lumen  as  in  the  acinus  of  a  gland.  In  the 
tumors  now  considered  these  cells  remain  in  compact  irregular  masses. 
Epithelial  tumors  of  this  kind,  in  which  the  glandular  type  is  most  im- 
perfectly followed,  are  described  as  carcinomata  or  true  cancers. 

Adenoma  and  carcinoma  are  generally  malignant.     They  tend  to  in- 
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vade  the  surrounding'  tissues  ;  and,  by  the  channels  of  the  lymph  or  of 
the  blood,  are  apt  to  affect  distant  regions  and  produce  metastases. 
But  the  degree  of  malignancy  varies  greatly  ;  it  depends  not  only  on 
the  histological  structure  of  the  growth,  but,  to  an  even  greater  extent, 
on  its  locality, 

[The  definition  we  have  given  of  adenoma  and  carcinoma  is  based 
partly  on  their  histology,  partly  00  their  mode  of  genesis.  From  the 
morbid  anatomist's  point  of  view  this  is  the  only  correct  mode  of  defini- 
tion. Tumors  containing  none  but  mesoblastic  cells  may  and  do  corre- 
spond in  their  general  structure  with  others,  in  which  undoubted  epi- 
thelial cells  form  the  characteristic  element  ;  and  for  this  reason  a  merely 
anatomical  method  of  diagnosis  would  be  insufficient.  If  carcinoma  lie 
defined  as  an  alveolar  tumor  composed  of  a  fibrous  network  containing 
nested  cells,  it  is  impossible  to  separate  between  carcinoma  and  alveolar 
sarcoma.  It  is  owing  to  this  purely  anatomical  mode  of  definition  that 
we  have  had  controversies  as  to  whether  carcinoma  really  depends  upon 
epithelial  proliferation,  and  whether  cancers  may  not  have  their  origin 
in  fibrous  structures.  Such  controversies  become  irrelevant  if  we  base 
the  distinction  on  histogenetio  grounds.  A  tumor  is  to  be  called  car- 
cinomatous only  when  the  epithelial  elements  take  an  active  part  (as 
above  described)  in  its  formation.  A  connective-tissue  tumor  which  has 
ostensibly  the  same  structure,  but  whose  mode  of  genesis  is  entirely 
ferent,  is  to  be  distinguished  as  an  alveolar  sarcoma.] 

a.  Adenoma. 

1C7.  Adenoma  is  a  tumor  constructed  after  the  type  of  a  secreting 
gland.  The  definition  might  at  first  sight  tempt  us  to  term  every  glan- 
dular enlargement,  in  which  the  elements  are  abnormally  multiplied,  an 
adenoma.  This  would,  however,  be  incorrect.  Adenoma  is  a  tftM 
plasm,  characterized  physiologically  by  its  impotence  to  produce  the  nor- 
mal gland-secretion,  and  anatomically  by  its  want  of  relation  to  the  tissue 
in  which  it  is  seated.  A  gland  enlarged  by  overgrowth,  or  overwork,  or 
chronic  inflammation,  cannot  be  described  as  an  adenoma.  It  is  a  hyper- 
plasia ;  iind  if  it  be  the  true  gland-tissue  and  not  merely  the  fibrous 
framework  which  is  excessively  developed,  the  physiological  activity  of 
the  gland  is  thereupon  increused. 

We  must  regard  in  the  same  way  the  tumor-like  growths  which  occa- 
sionally develop  in  mucous  membranes*  chiefly  as  a  result  of  chronic  in- 
flammation. They  are  mere  localized  proliferations,  rising  above  the 
general  surface  as  nodular,  polypous,  or  papillary  outgrowths.  The 
fibrous  tissue  is  the  first  to  increase,  and  this  leads  to  some  increas 
the  epithelium,  chiefly  because  the  local  submucous  swelling  involves  an 
increase  of  the  mucous  surface.  If  any  glands  are  present  (as  in  the  in« 
testine   or  uterus),  they  also   undergo  change.     If  their  ducts  become 
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PiO.  69f— Capillary  OmUtlW  ifuMo  a  CywL 
*  900.  (From  a  (rastric  polypus  :  hurruttoxylin 
■teltltnir.)  <*.  tflaml  tabnka  with  cylindrical  epi- 
thi-lliun  !  ft,  utromn  lofiltTnU*!  with  cell* :  r,  pa- 
pillary growths  into  a  cytt,  covered  with  mucoid 
epithelium. 


blocked,  they  may  become  distended  with  secretion,  and  form  larger  or 
smaller  cysts.  Other  glands  may  enlarge  by  increase  of  their  stroma  ; 
on  J  lastly,  there  may  be  in  some  an  active  growth  and  increase  of  the 
specific  gland-tissue. 

It  is  easy  to  demonstrate  that  such  new-formations  of  fibrous  and 
glandular  tissue  do  take  place.  The  most  suitable  objects  for  examina- 
tion are  perhaps  the  papillary  or  villous 
growths  which  form  on  the  inner  sur- 
face of  glands  undergoing  cystic  de- 
generation (Fig.  59,  e).  These  are 
sometimes  so  abundant  that  the  cyst 
seems  quite  filled  up  with  the  new 
tissue. 

Such  an  overgrowth  oi  tlic  mucous 
membrane,  in  which  the  local  glands 
are  simultaneously  enlarged,  is  best  de- 
scribed as  a  glandular  hyperplasia. 

]  $&.   True  adenoma  is  generally  dis- 
tinguishable    from    glandular    hyper- 
t   by  obvious  characteristics.     Its 
consistence,  color,  and  structure  all  mark  it  off  plainly  from  the  surround- 
ing tissue. 

Adenomata  are  usually  knot-like  growths  arising  within  the  substance 
of  glands,  or  in  glandular  epithelial  or  epidermic  tissues.  In  the  first 
case  it  is  generally  a  part  only  of  the  gland  that  is  transformed  into 
tumor-tissue.  In  the  mucous  membranes  and  skin  the  tumor  is  likewise 
circumscribed.  When  an  entire  organ  like  the  ovary  is  included  in  the 
growth,  it  is  easy  to  make  out  by  the  alteration  in  the  structure  that  it  is 
an  adenoma,  and  not  the  result  of  simple  hypertrophy.  Adenomata  are 
often  pale,  soft,  and  marrowy  ;  in  other  cases  they  are  dense  and  coarse, 
roscopio  examination  will  obviate  any  doubt,  which  mere  inspec- 
tion may  leave,  as  to  the  nature  of  a  questionable  adenoma.  The  struct* 
are  of  the  neoplasm  is  always  different  from  that  of  the  affected  tissue. 
It  always  corresponds  with  the  type  of  some  normal  tissue  ;  but  this  is 
not  the  type  of  the  matrix  in  which  it  lies.  Adenoma  of  the  intestine 
may  be  made  up  of  ramified  and  convoluted  tubules — not  of  Lieherkuhn- 
ian  crypts.  Adenoma  of  the  liver  may  be  made  up  of  tubular  glands  in- 
stead of  lobules.  Adenoma  of  the  mamma  is  at  once  distinguished  from  the 
normal  gland-tissue  by  the  mode  in  which  the  epithelial  cells  are  repro- 
duced and  arranged,  and  by  the  structure  of  the  neoplastic  acini. 

The  difference  between  normal  and  neoplastic  gland-tissue  is  perhaps 
most  marked  of  all  in  the  case  of  the  ovary.  Ovarian  adenoma  is  apt  to 
grow  to  an  enormous  size,  and  very  often  imperils  the  life  of  the  patient 
afflicted  with  it.  It  usually  takes  the  form  of  a  multilocolar  cystoma, 
or  cystadenoma,  as  it  is  called,  and  is  made  up  of  a  multitude  of  small 
and  large  cysts.     These  contain  a  ropy,   clear  or  turbid,  and  variously 
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tinted  liquid.  Their  inner  surface  resembles  that  of  smooth  mucous 
membrane.  The  walls  are  chiefly  of  a  fibrous  texture  ;  but  here  and 
there  occur  masses  of  tissue  with  a  soft  marrow-like  section,  and  white  or 
pink  in  color,  which  resemble  parenchymatous  gland-substance.  These 
masses  exemplify  the  early  stages  of  the  tumor's  development  ;  they  con- 
sist of  a  fibro-eellular  stroma,  containing  glandular  tubules  lined  with  tall 
cylindrical  epithelium  (Fig".  60).  Some  of  the  tubules  are  dilated.  This 
dilatation  is  the  first  step  toward  the  formation  of  a  cyst  ;  it  is  the  re- 
sult of  an  accumulation  of  secretion.  When  small  cysts  are  thus  formed, 
the  fibrous  tissue  round  them  often  proceeds  to  grow  into  the  cavity  in 
the  form  of  papillary  protuberances  (Fig.  60).  These  papillary  growths, 
which  often  develop  in  vast  numbers,  give  to  this  variety  its  specific 
name  of  papiiliferous  cystadenoma. 


Fio,  60,— Section  from  a  Papnttferacu  OjiUdenotnft.     x  40.    (Hwawtoxjlfa  ftafnlng.) 


169,  All  adenomata  have  not  the  same  grave  significance,  whether  we 
regard  the  affected  organ  or  the  system  generally.  Ovarian  adenoma 
destroys  the  organ  and  jeopardizes  life  by  its  size  ;  but  it  forms  no  me- 
tastases and  does  not  invade  neighboring  structures.  Adenoma  of  a 
sweat-gland  or  sebaceous  gland  remains  as  a  local  tumor,  never  reaching 
any  great  size.  But  the  case  is  different  with  the  adenomata  of  the  ali- 
mentary canal,  namely  those  of  the  stomach,  large  or  small  intestine,  and 
rectum.  Each  of  these  tends  to  invade  and  destroy  the  surround! ng 
parts,  and  to  form  metastases.  They  are  as  malignant  as  the  malignant 
carcinomata.  In  order  to  indicate  this  fact  in  their  distinctive  name, 
they  have  been  called  destructive  adenomata,  or  adenocarcinomata. 
Their  malignancy  is  manifested  even  in  their  local  behavior.  Fig.  61 
represents  a  section  through  the  advancing  margin  of  a  small  destructive 
adenoma  of  the  stomach  j  it  is  remarkable  for  the  great  size  of  its  glan- 
dular tubules  and  of  the  epithelial  cells  which  line  them. 

The  figure  (Fig.  Gl)  shows  that  the  neoplastic  tubules  are  first  devel* 


oped  in  the  mucosa,  the  normal  constituents  of  the  mucous  membrane 
simultaneously  disappearing.  Starting  thence  the  neoplasm  invades  the 
submucosa  {b).  It  intrudes  itself  along  the  intermuscular  septa  between 
the  muscle-bundles  of  the  muscularis  (c)  ;  and  finally  extends  along  the 
serous  layer  (d).  Here  and  there  through  the  fibrous  tissue  may  be  seen 
heaps  of  small  cells  ;  this  indicates  that  proliferation  is  going  on  in  this 
tissue  likewise. 


Via.  61. — Bcetvm  through  the  Advancing  M  »ry>n  of  a  Dertrnctire  Adenoma  of  the  Btornach.  *  t5. 
(Hematoxylin  «t*lntag.)  a,  mucoaa ;  6,  lubmunoaa;  «%  muscfiUrin;  d,  serosa;  e.  ni-a^liwrn  which,  starting 
from  the  moeot,  hu  inva>tec)  the  other  layer*.  Small  coLU*l  InHtratjon  here  and  there  aooompankw  the 
formaDoo  of  Ibe  neoplaaUo  tnbutea. 

This  invasion  of  the  neighboring  tissues  is  the  6rst  step  toward  the 
formation  of  metastases.  Clearly  the  lymph-spaces  of  the  tissue  are  cer- 
tain to  be  encountered  by  the  advancing  growth,  and  when  this  happens 
the  path  of  infective  transport  stands  open. 

Destructive  adenoma  is  a  soft  marrowy  tumor,  taking  the  form  either 
of  a  papillary  or  fungous  outgrowth,  or  more  commonly  of  a  level  and  I \- 
ve  thickening  of  the  mucous  membraim.  TU»  new  tissue  frequently 
breaks  down  and  ulcerates.  The  uleers  have  a  soft  infiltrated  base  ;»ni 
raised  rampart-like  edges,  or  the  surrounding  tissue  is  beset  with  nodular 
growths, 

b.   Carcinoma. 

Tf  we  define  carcinoma  as  a  growth  characterized  by  epithelial 
multiplication  (Art.  166),  and  not  agreeing  with  any  normal  glandular 
type,  we  must  at  the  same  time  lay  stress  on  the  fact  that  this  epithelial 
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multiplication  is  no  merely  accessory  or  subordinate  feature.     It  is  the 
essential  and  distinguishing  character  of  the  neoplasm. 

Simple  non-typical  multiplications  of  epithelium  are  by  no  means 
uncommon  ;  but  they  are  not  necessarily  to  be  interpreted  as  carcinoma- 
tous. Subepidertnic  granulomatous  tumors  of  the  skin  (Art,  132,  Wig. 
will  often  exhibit  in  their  superficial  layers  clusters  and  rolls  and  strings 
of  epithelial  cells  altogether  diverse  from  any  normal  mode  of  grouping-  ; 
and  the  same  may  be  observed  in  skin-wounds  which  are  in  process  of  re- 
pair by  epidermic  growth  and  multiplication.  So,  too,  in  glands  alt* 
by  inflammation,  and  in  fibrous  tumors  occurring  in  glands,  the  glandular 
epithelium  may  begin  to  multiply  and  lead  to  the  formation  of  epithelial 
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Fro.  6*,— Section  from  a  Cntaneons  Cancer  or  Epithelioma,      x  SO.     (Anilin^brown  ■tninlnj?.)    a.  ejrf- 
dermU  ;  At  curiam;   c,  ptibcutiinrctiB  weolnr  tinMie;  d,  Bcbaceonn  pland  ;  e,   Imir-toJllcle ;  /,  cHDoer< 
MT.«th«  from  the  epkh-rmis;  a,  deep-net  canoeruu*  cell-ffruupa;  A,  proliferating  ubroui  tl»ue;  t  (aAove), 
t  or  epidermic  globe  ;  i  \b*U>\c)t  >weat  gland. 

musses  that  are  altogether  non-typical  or  atypical  in  appearance.  For- 
mations of  this  kind  are  not  to  be  classed  with  the  carcinomata.  They 
luck  the  power  of  growing  indefinitely  and  of  infiltrating  the  surrounding 
tissues.  They  are  incapable  of  raising  themselves  to  the  rank  of  the 
independent  tumor,  that  is  nourished  like  a  parasite  at  the  expense  of 
the  organism,  and  iii\Tades  the  tissues  to  their  destruction.  They  can 
only  extend  where  a  free  surface  is  open  to  them,  due  either  to  antece- 
dent inflammation  or  to  the  formation  of  a  true  tumor.  In  wounds  or 
subepithelial  granulations  these  proliferous  growths  have  no  more  signi- 
ficance than  the  covering  of  an  abraded  surface  with  new  epithelium. 
The  epithelium  forms  only  in  places  where  the  underlying  tissue  is  so 
arranged  as  to  leave  free  surfaces  or  open  fissures,  and  the  process 
amounts,  in  a  word,  merely  to  the  "  skinning-over  "  of  internal  surfaces. 
The  mode  in  which  true  carcinoma  develops  and  extends  is  quite  dif 
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ferent.  The  epithelial  new-formation  is  not  limited  to  free  or  bared  but* 
laces  ;  it  actively  invades  the  contiguous  connective  tissues.  Thus  we 
may  have  a  cutaneous  cancer  or  epithelioma,  which  consists  essentia  11  v 
of  cellular  prolongations  of  the  interpapillary  promontories  of  the  Mal- 
pighian  layer,  penetrating  and  ramifying  in  the  fibrous  tissue  of  the 
ooriura  (Fig.  G2,  /*).  These  prolongations  go  on  growing  ami  multiply* 
ing,  and  ultimately  infiltrate  the  corium  over  a  more  or  less  extensive 
area,  taking  the  form  of  detached  strings  and  nests  of  cells  {*/).  In  this 
case,  then,  we  may  regard  the  carcinoma  at  an  epithelial  infiltration  of 
the  corium  starting  in  the  superficial  epidermis.  The  share  taken  by  the 
corium  itself  is  not  always  the  same.  At  first  we  are  generally  unable 
to  detect  in  it  any  histological  change  whatsoever.  The  fibrous  stroma 
«i  which  the  epithelial  cells  are  lodged  is  furnished  by  the  unaltered 
corium  alone.  In  other  cases,  and  in  later  stages  (Fig.  62,  A),  a  percep- 
tible amount  of  cell-multiplication,  and  occasionally  of  vascularization, 
takes  place.  It  almost  looks  as  if  the  fibrous  tissue  were  endeavoring, 
tnpensatory  growth  on  its  own  part,  to  counteract  the  invasion  of 
its  I  the  epithelium. 

In  tumors  formed  in  the  way  we  have  described,  the  intruded  masses 

Eof  epithelial  cells  are  spoken  of  as  cancerous  cell-nests,  and  the  sepa- 
rate cells  as  cancer-cells.  The  fibrous  framework  in  which  they  lie, 
made  up  partly  ot  pre-existing  and  partly  of  new-formed  fibrous  tissue, 
is  called  the  cancerous  stroma. 
171.  The  development  of  cancer  in  glands  is  essentially  similar  to 
that  which  starts  in  squamous  epithelium  or  epidermis.  Thus  in  the 
glands  of  the  uterus  we  have  cancer  commencing  with  active  growth 
and  multiplication  of  the  cylindrical  epithelial  cells.  The  single  layer  of 
ulrical  cells  is  transformed  into  a  series  of  stratified  or  disorderly 
masses  of  epithelium  (Fi^r.  f>3)  piled  upon  each  other.  The  size  oi  the 
gland  (b)  is  thus  considerably  increased,  and  soon  its  typical  structure  is 
overlaid  and  lost  by  the  substitution  of  great  cell-masses  and  cancerous 
cell-nests  or  loculi.  The  cells  retain  their  cylindrical  form  only  at  the 
borders  of  these  groups.  This  represents  the  first  stage.  In  the  second, 
the  surrounding  tissue  is  invaded  and  infiltrated  by  cancerous  cell-nests. 

A  section  from  the  advancing  margin  of  a  mammary  cancer  (Fig.  04) 
shows  at  one  view  the  various  steps  of  the  process  ;  a  low  magni  Heat  ion 
is  all  that  is  necessary.     The  first  stages  in  the  formation  of  the  mammary 
cancer  are  essentially  the  same  as  those  observed  in  uterine  cancer,  though 
the  peculiarities  of  the  matrix  bring  about  certain  minor  variations.     The 
ary  aberration  is  an  excessive  multiplication  of  the  glandular  epithe- 
lium.    This  is  followed  by  general  epithelial  infiltration.      The  small  ami 
cattered   acini   of  the  mamma  arc   replaced   by  cancerous  cell-nests  of 
various  form  and  RM  («),  embedded  in  a  scanty  stroma.      Starting  from 
hese  as  primary  foci,  the  infiltration  of  the  connective  tissues  {$-,/)  ex- 
I   far  and  wide  beyond   the  region  of   the  gland-tissue  itself.      The 
fibrous  bundles  are  thrust  asunder  by  the  multiplying  cells,  which  link 
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themselves  into  fusiform  or  rounded  masses,  or  into  long  ramifying  strings 
and  bands.  Spreading"  upward  these  invade  the  corium  ;  single  cell- 
nests  may  even  be  found  immediately  underlying  the  epidermis 
Within  the  substance  of  the  nipple  (a),  also,  we  may  discover  numerous 
cancerous  patches  (A)  in  the  fibrous  tissue  between  the  galactophorous 
ducts  (d).  In  the  figure  we  note  that  the  only  uninvaded  part  of  the 
gland  is  near  its  edge.  Even  here,  however,  the  groups  of  round-cells 
scattered  through  the  connective  tissue  (A*)  show  that  the  structures  are 
not  altogether  in  their  normal  condition. 


Fto.  68. — Section  from  a  Cancer  of  the  Uterine  Gland*.      *    2S0.    { Hastnatox)  Un  atai&tag.)    a,  «t 
6,  canccroua  tagrowtha  or  local! ;  c,  Isolated  caucer-cell*. 

To  sum  up  all  that  we  learn  from  this  preparation  concerning  the  ex- 
tension of  the  cancer  we  may  say — that  the  process  consists  In  inliltrn- 
tion  of  the  connective  tissue  with  epithelial  cell -nests  ;  that  this  is  ac* 
companied  or  succeeded  by  inflammatory  or  proliferous  changes  in  tl 
connective  tissue  ;  and  that  these  ultimately  result  in  fibrous  hyperplasia 

[We  are  chiefly  indebted  to  Thiersch  f"  Dtf  Kpithelialkrebs,"  18G5) 
and  Waldeyer  ("  Virch.  Arch,,"  vols,  41,  55)  for  the  discovery  that  a 
large  class  of  tumors  (other  than  the  adenomata)  existed,  in  which  epithe- 
lium formed  an  essential  constituent.  Thiersch  demonstrated  that  can- 
cer-cells are  derived  from  epithelium,  drawing  his  arguments  principally 
from  cases  of  cutaneous  cancer  or  epithelioma.     Waldeyer  extended   his 
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irches  to  organs  of  every  kind.  Many  subsequent  observations  ha\*e 
od — that  a  considerable  number  of  tumors  which  were  believed  by 
\  jrchow  and  others  to  originate  as  connective-tissue  growths  do  really 
originate  in  epithelial  growth  and  multiplication.  The  class  of  con- 
nective-tissue tumors  has  thus  been  greatly  diminished.  The  great  ma- 
jority of  the  alveolar  tumors  included  by  Virchow  under  the  general 
term  carcinomata  must  now  be  ranked  as  epithelial  tumors.  See  Bill- 
roth's  *  Surg.  Pathology,"  third  edition  ;  Lucko,  in  "  Billroth  u.  v.  Pithas 
Handbuch,"  vol.  ii.;  Sehrun,  **  Contrib.  alia  anat.  della  cute  uman.-i/1 
:»  ;  and,  for  criticism  of  the  "epithelial  theory"  of  carcinoma,  Paget's 


..  <M. — PwtJon  thntnph  n  Mammary  Canwr.     (Magnified  by  reran*  of  *  simple  form.)    rt.  nipple;  ft% 
tiiu.muutry  Umiic;  e,   *ktn  :  ft   pula^tophornuft  duct*;    e,  cancer- tuwow  repladiiK   th*   ffb  /,    fot- 

latmlc*.  nornml  «r  untli-rpring  cwncrroui*  chunpo  ;  tf,  canorrou*  skin  ;  A,  cnuceruiu  cell -nest*  In  the  nipple  ; 
f,  monaml  acini ;  *,  iuilltnUiou  of  Qbruai  tiseua  with  round-cell*. 


44  Surg.  Path.,"  Leot  35.  Raster's  attempt  ("  Die  Entwickelung  der  Car- 
cinome,"  1800)  to  disprove  the  participation  of  the  epithelium  in  a  large 
class  of  alveolar  tumors,  and  to  derive  the  cell-nests  from  the  proliferous 
endothelium  of  the  lymph  a  ties,  has  not  proved  successful. 

This  being  the  case,  it  will  be  best  in  future  to  designate  the  various 
ors  not  according  to  their  structure  merely,  but  also  with  respect  to 
their  genesis.  Carcinoma  will  then  imply  not  only  an  alveolar  structure, 
but  an  epithelial  origin  also.  The  mode  of  genesis  is  the  distinctive  and 
definitive  character  ;  the  alveolar  structure  is  merely  a  result  of  contin- 
gent or  non-essential  factors,] 

174«J.  From  the  description  we  have  given,  it  will  be  manifest  that  the 
10 
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so-called  cancer-cells  are  nothing  other  than  proliferous  epithelial  cells  ; 
and  we  may  therefore  expect  them  to  exhibit  epithelial  characteristics. 
Accordingly  we  find  that  they  j preserve  throughout  the  traces  of  their 
descent.  They  are  comparatively  large,  and  have  large  vesicular  nuclei 
containing  nucleolar  corpuscles  ;  and  they  have  certain  habits  of  group- 
ing peculiar  to  the  parent  structures.  Cutaneous  cancers  (epitheliomata) 
contain  cells  exactly  like  those  of  the  Malpighian  layer,  and  they  may 
undergo  cornifying  processes  analogous  to  those  which  are  normal  in  the 
case  of  the  epidermis.  Cancers  starting  in  the  intestinal  mucous  mem- 
brane are  provided  with  cylindrical  epithelium.  But  this  maintenance 
of  the  ancestral  cell-type  has  its  limits. 

When  strings  or  wedges  of  epithelial  cells  penetrate  the  fibrous  tis- 
sues, it  invariably  happens  that  the  tightly  packed  elements  affect  each 

other  mutually,  and  chiefly  as  regards 
their  form  (Fig.  6">).  We  may  see 
how  this  occurs  by  considering  a  sec- 
tion of  one  of  these  conical  epithelial 
wedges — which  from  their  appearance 
have  been  called  " bird's-nest  "bod- 
ies" (concentric  or  epidermic  globes). 
When  the  cells  are  isolated  it  is  found 
that  there  are  scarcely  two  alike  in 
shape.  This  multiformity  of  the  cells 
of  cancer  has  long  been  a  familiar 
fact ;  it  has  even  been  exalted  into  a 
characteristic  feature.  It  obtains  in 
squamous  epithelioma  and  in  cylindrical  carcinoma,  starting  in  the  cylin- 
drical epithelium  of  intestine  or  gland.  The  original  type  is  only  in  a 
few  cases  preserved  pure  and  unmodified. 

At  the  same  time  we  must  not  look  upon  this  multiformity  as  any- 
thing peculiar  to  cancer.  Multiform  cells  may  occur  in  other  tumors — in 
the  sarcomata,  for  instance.  All  we  can  say  is — that  in  virtue  of  the 
peculiar  mode  of  cell-multiplication  in  the  carcinomata,  multiform  cells 
are  especially  apt  to  be  produced  in  them.  What  is  true  of  their  alveo- 
lar structure  is  also  true  here.  In  consequence  of  their  mode  of  develop- 
ment we  always  find  that  cancers  are  alveolar  ;  but  other  tumors  whose 
genesis  is  entirely  different  may  nevertheless  exhibit  the  same  structure. 
173.  Varieties  of  carcinoma  have  been  distinguished  according  to 
their  site  and  place  of  origin,  the  form  and  texture  of  the  cells,  the  ar- 
rangement of  the  cells,  and  the  mode  of  epithelial  infiltration  dependent 
thereon,  and  finally  the  abundance  and  texture  of  the  fibrous  stroma. 
Many  of  these  distinctions  have  now  ceased  to  have  any  real  significance. 
The  title  given  to  certain  cancers  of  the  skin  or  mucous  membrane — 
namely,  epithelioma  or  epithelial  cancer — is  now  useful  only  as  indicat- 
ing conveniently  their  seat  and  histological  structure-  Formerly  the 
title  implied  a  contradistinction  between  cancer  of  the  epithelia  and  can- 
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eer  of  the  connective  tissues.  Other  terms,  like  medullary,  simple,  or 
scirrhous,  applied  to  various  structural  varieties  of  cancer  chiefly  origin- 
ating in  the  glands,  have  also  only  a  limited  application  ;  inasmuch  as 
an  individual  cancer  may  not  have  exactly  the  same  structure  throughout 
all  its  parts,  or  to  all  its  successive  stages. 

Generally  speaking-,  the  form  of  the  cancer  depends  on  the  structure 
of  the  matrix  in  which  it  is  seated.  A  certain  group  of  forms  are  found 
to  recur  perpetually  in  each  particular  organ.  It  would  seem  most  nat- 
ural d  priori  to  divide  the  carcinomata  into  two  groups — those,  namely, 
which  start  in  investing  or  surface  epithelium,  and  those  which  start  in 
glandular  epithelium.  Such  a  division  might  be  preferable  from  a  theo- 
retical point  of  view  ;  but  it  is  not  always  practicable,  as  it  demands 
rather  minute  histological  investigation.  An  epithelioma  starting  in  a 
sebaceous  gland  has  generally  the  very  same  appearance  as  one  starting 
in  a  hair-follicle  or  in  the  epidermis.  In  cancer  of  the  intestine,  it  would 
often  be  a  matter  of  very  great  difficulty  to  decide  whether  the  disease 
started  in  the  simple  lining  epithelium,  or  in  that  of  the  crypts  of  Lieb- 
erkuhn.  For  this  reason  it  is  advisable  to  classify  the  carcinomata  under 
a  few  main  types,  distinguished  by  sufficiently  well-marked  anatomical 
differences.     The  following  are  the  most  important. 

(1)  Squamous  epithelial  cancer.  The  chief  representative  of  this 
claas  is  epithelioma  or  cutaneous  cancroid  (Fig.  G2).  This  gives  rise  to 
warty  and  nodular  tumors,  or  to  diffuse  thickenings  of  the  skin.  It  is 
characterized  by  the  occurrence  in  it  of  large  epithelial  nests,  made  up 
of  large  multiform  squamous  cells.  Ulcers  are  very  often  formed  by 
the  breaking  down  of  the  new  tissue. 

If  the  section  of  an  epithelioma  be  scraped,  &  gritty  mass  is  obtained 
consisting  mainly  of  nests  and  single  cells.  The  nests  often  take  the 
form  of  globes,  in  which  the  cells  are  arranged  concentrically  like  the 
coats  of  an  onion  (Fig.  62,  i).  These  at  times  become  horny,  forming 
what  are  called  epithelial  pearls,  Epitheliomata  in  which  these  pearls 
are  a  distinct  feature  have  been  called  horny  or  corneous  cancroids.  The 
tumor-cells  of  epithelioma  are  descendants  of  the  superficial  epidermis, 
and  also  of  the  epithelia  of  the  hair-follicles  and  sebaceous  glands. 
Squamous  epithelial  cancers  occur  in  all  the  mucous  membranes  covered 
with  squamous  epithelium — in  the  mouth,  pharynx,  oesophagus,  bladder, 
vagina,  etc. 

(?)  Cylindrical  epithelial  cancer.  This  has  its  seat  in  mucous 
membrane,  chiefly  that  of  the  intestine,  but  also  in  that  of  the  uterus. 
It  forms  soft  nodulated  tumors  which  start  in  the  columnar  epithelium  of 
the  glands. 

In  consequence  of  active  multiplication  among  the  epithelial  cells  the 
glands  become  distended  into  more  or  less  globular  nests  (Fig.  66).  By 
mutual  compression  the  cells  assume  very  various  forms,  retaining  their 
columnar  character  only  at  the  periphery.  Sometimes  an  unoccupied 
apace  or  lumen  remains  at  the  centre.     The  cell-nests   having  thus  the 
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appearance  of  gigantic  gland-acini,  the  tumor  has  also  been  described  as 
adenocarcinoma  ;  we  reserve  this  term  for  the  destructive  adenoma  de- 
scribed in  Art.  1G9. 

(ilandular  cancer  of  a  like  kind,  with  a  coarse  alveolar  stroma,  occurs 
in  glands  like  the  kidney  and  mamma,  as  well  as  in  mucous  membrane. 
In  them  it  likewise  starts  in  overgrowth  and  multiplication  of  the 
glandular  epithelium,  The  difference  between  this  variety  and  the  last 
consists  simply  in  the  absence  of  tall  columnar  epithelial  cells  among  the 
other  constituents.  This  is  due  to  the  fact  that  the  epithelium  in  which 
the  growth  originates  is  spheroidal  rather  than  columnar. 


Fxo.  68.— GlandalnrOuioerof  the  TJUtm.     v  850.    (Hematoxylin  nUlntag.)    a, 
or  loouli ;  c,  LsolataJ  cancer -oeLla. 


(3)  Simple  carcinoma  is  a  term  often  applied  to  a  variety  usually 

originating  in  glands,  and  forming  rather  firm  nodulated  tumors.  In 
section  these  have  generally  a  light  grayish  translucent  look.  The  stroma 
and  the  cell-nests  are  often  sharply  distinguished  from  each  other  by  the 
difference  of  their  color  ;  especially  when  the  cells  have  already  under- 
gone partial  fatty  change,  and  so  look  white  or  yellowish-white  and 
opaque.  By  scraping  tlie  section  we  can  often  obtain  a  fairly  abundant 
milky  juice.  The  tumor  has  a  somewhat  coarse  fibrous  framework  (Pig. 
'),  containing  alveoli  of  various  sizes  and  shapes  filled  with  masses  of 
epithelial  cells.  It  particularly  affects  the  mamma,  and  occurs  also  in 
the  stomach,  pancreas,  and  kidneys. 
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(4)  Medullary  (or  encephaloid)  cancer.  When  the  cells  are  very 
abundant  and  the  stroma  delicate  and  scanty,  the  consistence  of  the  tu- 
mor may  become  remarkably  soft  and  semifluid.  Such  forms  occur 
chiefly  in  mucous  membrane,  but  also  in  the  ovary,  kidney,  testis,  etc. 
They  are  described  as  medullary  or  encephaloid  cancers.  They  resemble 
very  much  the  softer  adenomata  and  sarcomata.  An  abundant  milky 
cancer-juice  may  be  expressed  from  the  cut  surface  ;;  it  contains  numerous 
cells  and  free  nuclei,  with  fatty  detritus  and  free  oil-globules. 

(5)  Scirrhus,  or  scirrhous  cancer.  In  this  the  cell-groups  are  small 
and  scanty  and  the  stroma  coarse  and  dense.  The  tumor  feels  firm  or 
even  hard,  and  looks  very  much  like  a  dense  fibroma. 


rm  •*.— Section  from  a  Simple  Can"in«nn»  of  tb<*  Mamma,    x  900.    (Hiemttoxyltn  *t*Lnlng.)   «,  stroma ;  b, 
nfU  or  loculi ;  c,  tingle  cancer  c^Li*  ;  d,  bLoud-vaMrl ;  e,  Abroaa  stronut  Infiltrated  with  amail  cell*. 

There  is  no  sharp  line  to  be  drawn  between  scirrhus  and  simple  can- 
cer. Within  one  and  the  same  growth  we  may  find  a  part  having  the  text- 
ure of  scirrhus,  and  another  resembling  simple  cancer  (Fig.  08).  The 
question  is  merely  whether  the  stroma  or  the  cellular  elements  predomi- 
nate. The  characteristic  hardness  of  scirrhus  is  found  at  spots  where  the 
fibrous  stroma  is  not  so  much  alveolated  as  interspersed  with  small  fusi- 
form cell-ucsts  (Fig.  68,  <7,  h). 

The  cancer-cells  often  perish  by  fatty  degeneration,  and  are  then  ab- 
sorbed. The  coarse  fibrous  stroma  is  left,  looking  like  a  deposit  of  firm 
scar-tissue.  Cancers  which  have  become  hard  and  fibrous  in  this  way  are 
found  not  only  in  the  mamma  but  also  in  the  stomach,  testis,  ovary,  and 
kidn 

(6)  Colloid  (otherwise  gelatinous  or  alveolar)  cancer  occurs  as  a  def- 
inite tumor  or  a  diffuse  infiltration.  It  is  mOAt  frequently  found  in  the 
alimentary  tract  and  in  the  mamma,  more  rarely  in  the  ovary  or  other  or- 
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gam  It  is  characterized  by  the  translucency  of  its  substance.  The 
stroma  seems  to  contain  masses  of  jelly  rather  than  the  usual  more  or  less 
opaque  cell-nests.     The  transparent  glassy  look  may  be  apparent  even  on 


Fio.  W .  —  Simple  Cancer  of  the  Mamma  | Scirrhous  In  part*),     (Magnified  by  im>an*  of   n  simple  lens; 
Mm«*  a*  Fig.  G4.)    a,  nipple;  *,  mammary  ti*Hno;  v,  nkin  ;  <i,  BjalMtopbarou  n-plao 

in?  the  gland-tisane ;  /,  fat-lobulttx,  normal  or  undergoing  cancerous  change  ;  </,  cancerous  akin ;  A,  c 
on*  infiltration  of  the  nipple;  (,  normal  acini;  *,  Infiltration  of  flbrun*  ti»no  with  round-cell*. 

the  outside  of  the  tumor.  This  is  true,  for  instance,  in  the  case  of  col- 
loid cancer  of  the  mucous  membrane,  which  usually  forms  semi  transpar- 
ent papillary  or  fungous  excrescences.      In  the   mamma  the  colloid  char- 


Fio.  flfl,— Colloid  Canoor  of  the  Mamma.      -250.    (Hematoxylin  staining)    a,  stroma  ;  ft,  oanocrous  ceil- 
nests ;  c,  empty  alveoli ;  <*,  cell*  containing  globule*  of  colloid  substance, 

acter  becomes  apparent  only  on  cutting  through  the  tumor.  It  ofton 
happens  that  the  whole  tumor  is  not  alike,  some  parts  being  translucent, 
others  grayish  or  reddish  like  the  more  ordinary  forms, 
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The  colloid  or  gelatinous  texture  of  the  tumor  is  due  to  mucoid  or 
colloid  change  affecting  the  cancer-cells  (Fig.  69).  It  begins  with  the 
formation  of  clear  globules  in  their  interior  (<«*).  The  cells  then  perish, 
and  the  globules  coalesce  with  each  other  and  with  larger  gelatinous  lumps 
already  formed.  In  this  way  a  large  homogeneous  colloid  mass  is  ulti- 
mately built  up.  It  is  not  uncommon  for  all  the  cells  over  a  wide  area  to 
perish  in  this  manner,  so  that  the  stroma  is  the  only  formed  constituent 
remaining.  In  other  spots,  cell-groups  may  still  be  found  encircled  by 
colloid  masses  (Fig.  69,  b)  j  in  others  again  there  is  no  colloid  substance 
ataJl. 

(7)  Carcinoma  myxomatodes,  A  cancerous  tumor  may  likewise 
assume  a  gelatinous  texture  in  consequence  of  mucoid  change  affecting 
the  stroma,  (Fig.  70).      With  this   metaplasia   of   the  fibrous  tissue  there 


Fl».  TO.— Carcinoma  Myxomatoses  of  thd  Stomach.      *   250.     (Htcmatoxjliii  atalnlntf.)    a, 
cull ;  6,  libruus  stroma  ;  c,  muootd  ttrutua  ;  *(,  mucoid  cancer-cello, 

may  also  be  associated  a  mucoid  degeneration  of  the  cancer-cells  (Fig. 
70,  d)  ;  and  this  may  increase  considerably  the  transparent  and  gelatinous 
appearance  of  the  growth.  The  connective  tissue-cells  of  the  stroma  may 
also  perish,  so  that  we  are  often  unable  to  find  any  traces  of  cell-structure 
over  wide  areas.  The  favorite  seats  of  this  variety  are  the  same  as  those 
of  colloid  cane  r. 

(8)  Cylindroma  oaroinomatodes  is  a  very  rare  variety  of  cancer, 
characterized  by  the  formation  of  homogeneous  spherules  within  the  cell- 
nests  (Fig.  71). 

These  spherules,  which  are  possibly  to  be  regarded  as  masses  of  col 
loid  substance,  press  asunder  the  other  cells  of  the  group  (Fig.  71,  b).  If 
a  considerable  number  of  spherules  form  within  the  same  loculus,  the  cells 
may  be  compressed  into  slender  trabecular  (c),  and  so  come  to  form  a 
kind  of  anastomosing  network.  This  variety  has  been  described  as  a 
cylindroma  (Zieglcr  has  only  once  met  with  it,  and  then  in  the  lachrymal 


248 


A    TEXT-BOOK    OF   PATHOLOGICAL    ANATOMY. 


gland).     To  distinguish  it  from  the   sarcomatous  kind  (Art.  1G3),  it  hj 
been  called  carcinomatodes. 

(9)  Giant-celled  (or  myeloid)  cancer  Lb  a  form  in  which  some  of  th< 
cancer-cells  attain  an  inordinate  size.  All  parts  of  the  cell — protoplasm, 
nucleus,  and  nucleolar  corpuscles — contribute  to  this  enlargement.  Tiu  ; 
become  at  the  same  time  remarkably  transparent,  and  the  general  aspect 
is  much  as  if  the  cell  had  imbibed  a  great  quantity  of  water,  and  had  in 
consequence  swollen  out  enormously. 


Fig.  71.— Section  from  a  Cylindroma  Carcinomatoses,      x  160,    (Carmine  staining,)    a,  unaltered 
fas  or  ccll-jieet ;  6,  cell-neat*  with  n  few  hyaline  spherules ;  c,  oelinosta  reduced  to  a  honeycombed  reticulum 
by  the  formation  of  uutneroun  hyaline  spherule*. 

(10)  Melanocarcinoma  is  a  sufficiently  distinct  variety  to  deserve 
mention.  It  gives  rise  to  gray,  brown,  or  black  tumors,  The  pigment 
is  contained  partly  in  the  cancer-cells,  partly  in  the  stroma.  It  is  seldom 
met  with  ;  being  much  rarer  than  melanotic  sarcoma.  , 

[References: — Waldeyer,  "Yirch.  Arch.,"  vol.  h\  ;  Rindfleisch, 
"Fjtffa,  Histology,"  vol.  L  ;  Lflcke,  Art.  "Geschwttlste  "  in  "Hand.  d. 
Chirurgie  v.  Pith*  &  Billroth,"  13.  ;  Perls,  "  Allg.  Path.,"  1877;  Paget, 
"  Surg.  Path.,"  Lectures  30  to  35  ;  Lebert,  "Des  maladies  cancereuses," 
Paris,  1851.] 

174.  The  extension  of  a  cancerous  growth  is  not  at  an  end  when 
the  organ  originally  attacked  is  infiltrated  throughout.  Cancer  pays 
small  heed  to  the  boundaries  between  the  various  tissues.  Sooner  or 
later  (latest  of  all  in  encapsuled  organs  like  the  kidney),  the  cancerous 
process  invades  the  neighboring  tissues.  Some  of  these,  chiefly  the  spe- 
cific tissues  like  glandular  epithelium,  muscle,  bone,  etc.,  disappear  before 
the  advancing  growth.  Fibrous  tissue,  on  the  other  hand,  is  usually  ex- 
cited to  proliferation,  and  new  tissue  and  blood-vessels  may  thus  be 
formed  and  converted  into  cancer  stroma.  Now  and  then  other  prolifer- 
ations are  set  up  in  the  neighborhood  of  the  tumor,  and  in  this  way,  for 
example,  new  bony  growths  may  be  formed. 
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In  addition  to  this  peculiar  power  of  invasion,  cancer  has  also  in 
a  high  degree  the  power  of  originating  metastases  or  secondary 
growths.  The  germs  which  give  rise  to  these  metastases  are  the  can- 
cerous epithelial  cells,  which  are  carried  off  to  remote  places  by  the  blood 
or  lymph.  The  first  development  of  the  secondary  nodules  starts  in  these, 
when  they  have  found  a  suitable  nidus.  An  epithelial  germ  may  reach 
the  liver,  for  instance,  and  become  wedged  in  one  of  the  terminal  radicles 
of  the  vena  porta*.  If  it  finds  adequate  nutriment  there,  it  begins  to 
grow.  It  subdivides  and  multiplies,  and  thus  a  cell-nest  is  presently 
formed  (Fiir.  72)  which  distends  the  capillary  vessel,  and  by  compression 
causes  the  liver-cells  to  dwindle  and  atrophy.  By  the  aid  of  the  fibrous 
elements  of  the  vessels,  which  proceed  to  multiply,  and  so  furnish  a 
fibrous  stroma  and  accessory  vessels,  a  secondary    nodule   is  at  length 


Fio,  Vt  Fio.  73. 

Wn.  7*— Secdon  passing  throagh  a  Cancerous  Embolus  of  a  Hepatic  Capillary,  x  300,  (Fmai  ft  CM* 
of  primary  adenocarcinoma  of  the  stomach  ;  hiematoxyUn  staining;)  The  cancer  germe  have  Just  begun  to 
develop  Into  m  aoooxulary  norlule, 

Fl&.  73.— Metastatic  Development  of  Cancer  m  a  He  patio  Capillary,  x  250.  (The  primary  focus  waa 
IB  the  paocreoa;  fibrous  tissue  as  well  u  ocU-uceUs  have  beeo  formed  within  tbecaplUary.) 


evolved,  whose  structure  resembles  in  all  points  the  structure  of  the 
parent  nodule.  The  hepatic  lobules  are  either  pushed  aside  and  com- 
pressed, or  they  are  interpenetrated  by  strings  of  cancer-cells  starting 
from  the  nodule.  This  is  the  result  of  the  mode  of  growth  of  the  nodule. 
It  grows  chiefly  at  its  periphery,  and  extends  along  the  open  capillary 
channels  (Fig.  73).  In  this  way  the  capillaries  themselves  are  one  after 
another  replaced  by  cancer-tissue.  As  this  latter  extends,  the  liver-cells 
gradually  disappear. 

The  epithelial  elements  of  the  secondary  nodules  are  to  be  regarded 
as,  without  exception,  the  progeny  of  the  original  cancer-cells  trans- 
planted from  the  parent  growth.  The  fibrous  tissue  in  which  they  are 
embedded  is  furnished  by  the  connective-tissue  elements  of  the  blood- 
vessels. 
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[The  origin  of  the  cancer-cells  in  secondary  nodules  has  been  the  sub- 
ject of  as  much  discussion  as  the  genesis  of  the  primary  growth,  B 
now  a  certain  amount  of  disagreement  exists  on  the  question.  Rind- 
fleiseh,  Klebs,  Gussenbauer,  Wed,  and  others,  maintain  that  the  connec- 
tive-tissue cells,  and  especially  the  endothelia  of  the  blood-vessels  and 
lymphatics,  take  an  active  share  in  forming  the  cancer-cells  of  the  me- 
tastatic growths.  Gussenbauer  (**  LangenbecVs  Arch.  f.  Chir.,"  xiv.) 
and  Weil  ("  Wien.  med.  Jahrb.,"  1873)  go  so  far  as  to  say  that  even 
striated  and  non-striated  muscle-fibres  may  be  stirred  up  (in  a  manner 
infected)  so  as  to  produce  cancer-cells,  Simon,  Creighton,  Moxon,  and 
others  in  this  country,  have  put  forward  like  theories  i  they  are  acotl*- 
tomed  to  speak  of  a  "  spermatic  "  influence  exerted  by  the  transported 
germs  upon  the  tissue-elements  of  their  new  seat  ("  Trans.  Path.  Soc," 
1874). 

Ziegler  is  unable  to  find  any  satisfactory  evidence  for  such  a  view. 
He  made  numerous  investigations  bearing  on  the  question,  and  under 
his  guidance  Fronista  examined  a  multitude  of  secondary  growths  in 
various  organs  ;  but  no  certain  grounds  fur  the  theory  were  ever  dis- 
covered. Active  changes  in  the  fixed  cells  were  often  very  beautifully 
shown  j  but  wherever  it  was  possible  to  trace  the  fate  of  these  cells  it 
was  found  that  they  merely  went  to  form  the  type  of  tissue  which  they 
would  reproduce  in  normal  circumstances.  The  osteoblasts  of  the  pei 
osteum  and  marrow  form  bone  or  fibrous  tissue  ;  endothelial  cells  lik< 
wise  produce  only  connective  tissue.  It  is  not,  however,  to  be  inferred 
that  these  investigations  absolutely  and  certainly  exclude  the  possibility 
of  a  cancerous  transformation  of  the  products  of  connective-tissue  pro- 
liferation. When  a  tissue  has  undergone  extensive  proliferous  chai 
nothing  certain  can  be  made  out  from  it  regarding  the  origin  or  the  fate 
of  individual  cells.  The  cancerous  embolus  acts  like  a  foreign  body. 
Round  it  are  set  up  inflammatory  infiltration  of  leucocytes  on  the  one 
hand,  and  multiplication  of  the  fixed  cells  on  the  other.  Both  processes 
result  in  fibrous  hyperplasia,  which  in  many  cases  goes  to  form  a  new 
stroma  for  the  growing  nodule.  The  same  processes  are  thus  repeated 
here  as  occur  in  the  fibrous  structures  of  the  primary  focus.  It  is  there- 
fore well  to  hold  by  the  doctrine  of  Remak  and  Goodsir— at  least  until 
it  is  certainly  disproved — that  as  the  descendants  of  the  different  ♦-m- 
bryonie  layers  are  never  transformed  into  each  other  in  normal  circum- 
stances, so  also  under  pathological  conditions  no  such  metaplasia  can 
occur.  Even  the  transformation  of  one  epithelial  formation  into  another 
suggested  by  some  (Rindfleisch,  tc  Path,  Histology,"  Art.  531  ;  Perls, 
"  Virch.  Arch,,"  vol.  lvi.,  etc.)  has  not  been  established.  When  carcino- 
mata  of  the  liver  are  examined  the  liver-cells  are  seen  to  dwindle  and 
perish,  but  not  to  change  to  cancer-cells.  Even  in  cases  where  mammary 
cancer  penetrates  the  corium  and  reaches  the  epithelial  layers  of  the 
skin,  it  is  always  possible  to  distinguish  clearly  between  the  cancer-cells 
and  the  true  cutaneous  epithelium.] 
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175.  Carcinoma  is  very  prone  to  undergo  retrogressive  change.  In 
the  juice  scraped  from  the  cut  surface  of  a  cancer  we  may  nearly  always 
find  cells  which  are  fatty  or  disintegrating.  This  is  especially  the  case 
in  soft  quickly  growing  tumors.     If  the  fatty  change  is  extensive  the  af- 

-  d  spots  look  white  and  opaque,  and  by  and  by  break  down  into  a 
creamy  pulp.  The  disintegrated  cells  may  also  become  condensed  into 
cheesy  masses.  More  commonly,  however,  we  find  that  a  part  of  the 
cells  become  absorbed.  In  tumors  lying  beneath  the  surface  of  an  organ 
or  raised  above  its  general  level,  a  central  depression  or  dimple  may  thus 
be  formed.  The  tumor  is  then  said  to  be  umbilicated.  In  cancers  with 
a  dense  stroma,  in  which  the  disappearance  of  the  cells  is  accompanied 
by  hyperplasia  of  the  fibrous  elements,  we  may  find  the  original  growth 
replaced  by  a  dense  coarse  deposit  of  fibrous  tissue  containing  few,  if 
any,  cancerous  cell- nests.  This  transformation  is  specially  frequent  in 
the  case  of  mammary  and  gastric  acirrhus. 

Mucoid  degeneration  has  already  been  discussed  (Art.  173).  Amy- 
loid degeneration  of  the  stroma  has  frequently  been  observed. 

The  necrotic  disintegration  of  cancerous  growths,  and  the  consequent 
formation  of  cancerous  ulcers,  deserve  special  mention.  Tumors  of 
great  size  may  in  this  way  be  wholly  destroyed.  In  intestinal  cancer, 
for  example,  it  is  no  rare  thing  to  find  after  a  certain  time  nothing  but 
an  ulceration,  replacing  the  original  tumor,  and  bearing  hardly  any  re* 
semblance  to  it.  If  the  ulcerative  process  is  not  far  advanced,  the  re- 
mains of  the  tumor  may  be  recognized  as  nodules  or  papillary  excres- 
cences rising  from  the  base  or  border  of  the  ulcer.  In  later  stages  the 
base  may  be  smooth  and  clean,  consisting  simply  of  firm  fibrous  tissue  ; 
while  the  edges  rise  like  ramparts,  or  are  beset  with  papillary  or  nodular 
growths.  Now  and  then  these  may  disappear  in  like  manner,  and  the 
ulcer  appears  as  a  non-cancerous  sore  with  an  indurated  base.  Even  on 
section  it  may  not  always  be  possible  with  the  unaided  eye  to  decide 
whether  the  tissue  still  contains  cell-nests  or  not.  We  must  in  such 
cases  have  recourse  to  the  microscope. 

Cutaneous  or  epitheliomatous  cancers,  like  those  of  mucous  mem- 
brane, may  also  ulcerate  ;  and  so,  too,  may  cancers  of  the  mamma  or 
other  subcutaneous  glands.  The  surface  of  these  breaks  down,  and 
great  putrid  or  fetid  ulcers  are  the  result. 

The  seat  of  an  ulcer  is  always  the  seat  of  a  more  or  less  intense  in- 
flammatory infiltration.  Sometimes  this  results  in  vigorous  granulative 
proliferation,  the  granulations  rising  above  the  surface  as  fungous  ex- 
crescences.    They  are  distinguished   from  ordinary  granulations  by  the 

nests  they  contain.  From  this  granulation-tissue  ordinary  cicatricial 
tissue  may  be  elaborated.  A  sort  of  local  healing  and  recovery  may  thus 
result— from  the  destruction  of  the  tumor,  and  the  formation  of  granula- 
and  cicatricial  tissue.  The  growth  may  seem  to  have  altogether 
disappeared.  But  this  healing  is  only  local  and  relative,  and  it  does  not 
last.     Microscopic  examination  shows  that  the  cancerous  invasion  of  the 
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deeper  structures  still  persists.  The  formation  of  secondary  growths. 
even  after  the  surface  ulceration  is  scarred  over,  testifies  to  the  fact  that 
the  malignancy  of  the  process  is  not  removed  with  the  removal  of  the 
primary  growth. 

170,  Adenoma  and  carcinoma  may  be  combined  with  other  neoplastic 
formations  ;  that  is  to  say,  the  stroma  may  be  composed  of  other  than 
fibrous  tissue.  In  the  first  place,  it  must  be  remembered — that  as  cancer 
invades  successive  tissues,  the  most  various  structures  may  in  turn  be 
utilized  to  form  its  stroma.  Thus  when  a  uterine  cancer  reaches  the 
muscular  coats  of  the  organ,  we  find  that  the  stroma  of  the  tumor  con- 
tains smooth  muscular  fibres.  When  secondary  nodules  form  in  the 
liver,  we  often  see  liver-cells,  atrophied  no  doubt  but  still  recognizable, 
in  the  trabecule  of  the  stroma.  The  new-formed  tissues  which  actually 
originate  in  the  stroma  are  to  be  distinguished  from  such  pre-existing 
formations.  In  the  former  case  we  may  find  that  not  only  fibrous  tissue 
but  eveu  cartilage  or  sarcomatous  tissue  has  been  developed.  Such  neo- 
plasms are  described  as  complex  or  mixed  tumors.  They  are  most 
common  in  the  testis  and  parotid  gland.  They  resemble  the  simple  car* 
cinomata  in  their  general  relations. 
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CHAPTER   XXVIII. 


ETIOLOGY  OF  TUMORS. 
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Our  knowledge  of  the  etiology  of  tumors  is  still  very  defective. 
What  we  have  to  say  on  the  subject  is,  generally  speaking,  largely  hypo- 
thetical. 

We  might  at  first  be  inclined  to  regard  a  tumor  as  the  result  of  a 
local  overgrowth  of  tissue,  and  to  look  for  the  conditions  of  its  develop- 
ment among  those  which  determine  ordinary  byperpUam,  But  facts  soon 
appear  which  tend  to  show  that  the  processes  are  not  parallel.  There  is, 
first,  the  histological  diversity  of  the  tumor  (Art.  196)  from  the  matrix  in 
v^hich  it  grows.  Secondly,  there  is  the  associated  impairment  or  extine- 
d!  the  physiological  function  of  the  matrix-tissue  These  farts  do 
-biggest  a  mere  over-active  growth  in  situ.  The  anatomical  facts  are 
tiiua  against  our  regarding  tumors  as  localized  hyperplasias.  It  follows 
that  we  cannot  expect  to  discover  the  efficient  causes  of  tumor-growth 
among  the  factors  which  give  rise  to  such  hyperplasias. 

Nor  can  we  fairly  compare  the  tumors  with  the  inflammatory  new- 
formations.  Tumors  may  indeed  contain  foci  which  are  infiltrated  with 
leucocytes.  But  these  are  of  secondary  significance.  The  entire  process 
of  neoplastic  histogenesis  shows  that  it  is  something  quite  different  from 
the  formative  processes  which  originate  in  inflammation.  We  thus  ex- 
clude at  once  the  possibility  of  attributing  the  growth  of  a  tumor  to  a 
traumatic  lesion,  at  least  in  any  immediate  or  direct  way.  Clinical  ex- 
perience bears  this  out  ;  for,  if  now  and  then  we  have  tumors  developed 
in  a  substratum  of  tissue  which  has  been  injured  and  has  undergone  in* 
flammatory  change,  it  is  on  the  whole  a  rare  occurrence,  and  does  not 
rove  that  such  injury  would  of  itself  suffice  to  set  up  tumor*formation 
in  previously  healthy  tissue. 

This  being  the  case,  we  are  perforce  constrained  to  admit  that  other 
factors  must  be  sought,  if  we  are  to  explain  the  genesis  of  tumors. 

If  we  did  not  know  that  tumors  may  develop  at  the  most  various 
periods  of  Hfe — nay,  that  many  forms  are  wont  to  appear  only  in  ad- 
vanced age,  it  might  perhaps  suggest  itself  to  look  for  their  etiological 
factors  in  the  embryo— to  regard  them,  in  fact,  as  local  malformations. 
But  the  peculiar  modes  of  occurrence  referred  to,  and  the  observation 
that  tumors  originate  in  tissues  which  before  looked  perfectly  normal. 
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would  scarcely  make  us  regard  such  an  embryonic  theory  as  very  proba- 
ble beforehand. 

Cohnheim  has  very  recently  propounded  an  embryonic  hypothesis 
of  another  kind-  We  are  not  to  refer  the  actual  development  of  the 
tumor  itself  to  the  embryonic  period,  but  are  to  attribute  its  appearance 
in  later  life  to  the  persistence  of  germinal  embryonic  tissues  in  the  other- 
wise mature  organism  (Cohnheim,  u  Allg.  Path.,11  i.).  A  tumor  takes  its 
rise  in  what  we  might  call  a  belated  rudiment — -a  focus  of  formative  em- 
bryonic tissue,  which  has  not  been  utilized  in  elaborating  the  normal  tis- 
sue of  the  part— and  so  has  lingered  on  unchanged.  Cohnheim  therefore 
defines  a  tumor  as— an  atypical  new-formation  starting  in  a  latent  embry- 
onic rudiment.  The  tumor-germs,  consisting  as  they  do  of  embryonic 
cells,  may  be  very  small  and  so  elude  observation.  It  is  even  conceiva- 
ble, he  thinks,  that  the  germinal  cells  may  be  quite  unrecognizable  among 
the  ordinary  physiological  elements  of  the  part.  They  may  linger  on  for 
a  long  time  inactive.  It  is  only  when  they  are  favored  by  the  external 
conditions — such  as  the  supply  of  nutriment,  and  their  relation  to  the 
surrounding  tissues — that  they  begin  to  multiply  and  to  form  a  tumor. 
In  this  way  it  becomes  possible  that  a  traumatic  lesion  may  set  up  the 
active  change.  In  most  cases,  however,  the  awakening  impulse  is  beyond 
our  power  to  discover. 

We  cannot  deny  that  Cohnheim's  hypothesis  would  explain  satisfac- 
torily many  of  the  peculiarities  of  tumors.  Those  growths,  for  example, 
whose  structure  reminds  us  so  strongly  of  earlier  developmental  stages  of 
particular  tissues,  would  be  acquitted  of  their  (at  present)  unaccountable 
heterology.  It  also  tells  in  favor  of  the  theory — that  a  class  of  tumors 
does  actually  exist,  of  which  we  can  say  with  certainty  that  they  date 
their  origin  from  the  embryonic  stage.  At  the  same  time  we  may  well 
question  whether  our  knowledge  of  the  subject  justifies  us  in  attributing 
an  embryonic  origin  to  all  tumors,  or  whether  we  should  accept  the  theory 
only  with  considerable  limitations. 

[Cohnheim  bases  his  view  mainly  on  the  arguments — that  many  tu- 
mors have  been  shown  to  be  hereditary  ;  that  many  exist  at  birth,  or  at 
least  develop  in  infancy  ;  that  they  show  a  preference  for  sites  where  in 
earlier  developmental  stages  some  complication  of  structure  occurred,  e.y., 
for  the  places  where  diverse  epithelial  formations  pass  one  into  the  other 
(lips,  anus,  stomach,  cervix  uteri),  or  for  parts  where  the  entire  process 
of  development  is  highly  complex  (genital  apparatus).  Finally,  he  holds 
that  the  atypical  structure  of  tumors  generally  is  in  favor  of  his  account 
of  them. 

It  must  be  granted  that  these  arguments  speak  strongly  for  the  hypo- 
thesis. They  at  least  make  it  highly  probable  for  certain  classes  of  tu- 
mors,    But  the}r  do  not  suffice  to  prove  its  applicability  to  all. 

The  view  that  tumors  arise  in  consequence  of  injury,  especially  of 
frequently  repeated  irritation,  is  very  widely  accepted   ( Virchow* "  Die 
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krankhaften  Geschwulste  ; "  Kronlein,  "Lang.  Arch.  f.  klin,  Chir.,"  xxi,; 
Kocher,  Art,  "  Krankheiten  des  Hodens,"  "  Handb.  d.  spec.  Chir  v.  Pitha 
u.  Billroth;"  Bogehold,  M  Virch.  Arch.,"  vol,  Ixxxviii.).  Culinheim  has 
justly  objected  to  this  view — that  the  number  of  cases  of  tumors  in  which 
antecedent  injury  has  been  demonstrated  does  not  reach  more  than  four- 
teen per  cent,  of  the  whole  number,  and  is  by  some  given  as  seven  per 
cent.  (Boll,  "  Das  Princip  des  Wachathums,"  Berlin,  187G  ;  S.  Wolff, 
"  Zur  Entstehung  von  Geschwiilsten  nach  traura.  Einwirk.,"  In,  Diss., 
Berlin,  1874;  Von  Winiwarter,  "  Be  it  rage  z.  Statistik  d.  Carcinoma," 
tgart,  1 878).  From  this  we  may  infer  that  an  injury  may  perhaps 
give  rise  to  a  tumor  ;  but  that  neither  injury  nor  inflammation  is  at  all  a 
necessary  antecedent,] 


178.  We  are  acquainted  with  a  considerable  number  of  forms  of  con- 
genital tumor  whose  origin  can  be  referred  with  more  or  less  certainty 
to  the  embryonic  period.  Of  these  it  is,  however,  to  be  remarked— that 
their  structure  and  composition  are  only  in  part  analogous  to  those  of 
the  post-embryonic  growths  hitherto  discussed.      Many  of  them  possess  a 

<^ture  entirely  peculiar  to  themselves,  so  that  they  cannot  be  classed 
with  any  of  the  preceding  tumors.  They  are  therefore  regarded  by  all 
authorities  as  special  and  peculiar  formations,  and  are  distinguished  as 
teratomata. 

Teratomata,  or  teratoid  tumors  (Art,  13),  are  congenital  growths, 
which  are  remarkable  for  the  heterogeneity  of  their  constituent  elements. 
They  may  be  large  even  at  birth,  or  they  may  grow  from  small  begin- 
nings to  a  large  size  after  birth.  They  may  contain  fibrous  tissue,  carti- 
lage, bone,  muscle,  skin,  hair,  nerves,  gland-tissue,  and  simple  cellular  or 
embryonic  tissue.  At  times  they  may  have  the  look  of  complex  histioid 
tumors  ;  but  the  combinations  they  present  are  usually  much  more  vari- 
ous and  heterogeneous  than  in  any  ordinary  histioid  growth.  We  even 
meet  in  them  with  structures  which  recall  the  appearance  of  some  normal 
organ — the  differences  lying  chiefly  in  the  rudimentary  nature  of  the  out- 
ward shape  or  configuration,  and  the  abnormal  site.  Sometimes  the  vari- 
ous tissues  are  grouped  into  something  like  orderly  disposition,  giving  one 
the  impression  of  a  more  or  less  organized  fcetus, 

Teratomata,  when  externally  visible,  are  usually  placed  at  parts  of  the 
trunk  correspond injr  to  those  at  which  double  monstrosities  cohere.  These 
are  chiefly  the  lower  end  of  the  spine,  the  head,  and  the  neck.  Internal 
teratomata  are  usually  connected  with  the  genital  apparatus. 

Such  teratomata  are  some  of  them  true  double  monstrosities.  One 
foetus  has  been  surrounded  and  enclosed  by  another,  and  so  has  become 
stunted  and  ill-developed  (Art.  13).  The  remainder  are  due  to  some  mis- 
development  of  the  tissues  within  a  single  foetus. 

Dermoid  cysts  form  a  special  class  of  teratomata.  They  are  cysts 
whose  inner  surface  has  the  same  structure  as  the  normal  skin  ;  but  they 
occur  in  places  where  no  skin  is  ever  found  normally.     Their  commonest 
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seat  is  in  the  generative  organs,  especially  in  the  ovary.  More  rareh 
they  are  found  in  other  parts,  such  as  the  peritoneum,  neck,  and  aroum 
the  orbit.  The  smallest  examples  form  little  cysts  which,  as  in  the  ovary, 
are  distinguishable  from  their  contents.  The  contents  are  usually  greasy, 
•emi-solid,  yellowish-white,  and  interspersed  with  hairs.  The  wall  is 
thicker,  firmer,  and  whiter,  than  that  of  the  Graafian  follicles.  Under 
the  microscope  it  is  seen  to  be  composed  of  a  corium  and  epidermis  ;  it 
may  even  contain  hair-follicles  and  sebaceous  glands,  or  more  rarely, 
sweat-glands.  Now  and  then  an  adipose  layer,  like  the  subcutaneous 
fat,  is  found  beneath  the  corium.  In  rare  cases,  flat  or  irregular  fra< 
inents  of  bone  or  cartilage,  and  even  teeth,  are  found  beneath  the  cuti 
neous  layer.  The  teeth  may  also  be  found  free  within  the  cyst.  Y«?i 
rarely  the  cyst-wall  contains  muscular  or  nervous  tissue.  The  largei 
dermoids,  i.e.,  those  reaching  from  the  size  of  a  walnut  to  that  of  the  fist, 
are  sharply  marked  off  from  the  surrounding  tissues  by  a  fibrous  capsule. 
They  enclose  large  quantities  of  oily  or  greasy  detritus,  interspersed  with 
fair  or  reddish  hairs. 

Dermoids  are  found  in  young  individuals  as  well  as  old.  Some  are 
found  even  in  the  new-born.  They  grow  very  slowly.  Judging  by  tb« 
special  character  of  their  lining  membrane,  these  formations  would  m 
to  be  derived  from  the  same  rudimentary  elements  as  the  external  skin. 
They  are  probably  due  to  aberrant  germinal  cutaneous  cells  from  the 
blast,  which  have  somehow  wandered  to  an  abnormal  site,  and  there  have 
at  a  later  stage  begun  to  develop  after  their  kind. 

[References  on  the  subject  of  teratomata  and  dermoid  cysts  : — Art 
13  ;  Kohlrausch,  "  Midler's  Arch,,"  1843  ;  Lebert,  "  Gaz.  meU  de  Parish 
1852;  Retnak,  "Deutsche  Klinik,"  16,  185G  ;  Hesrhl,  l*  Prager  \ 
telj./1  I860;  Liicke,  "  Handb.  d.  Chir.  v.  Pitha  u.  Billroth,"  ii.;  Hat: 
"Arch.  d.  Heilk,,"  xvi.,  1875  ;  Panum,  u  Virch.  Arch.,"  vol,  Ixxii.;  Klebs, 
"  Handb.  d.  path.  Anat.j"  Danzel  and  Martini,  "  Arch.  f.  klin,  Chir./ 
xvii.;  Waldeyer,  u  Arch.  f.  Gyniik.,"  i.j  Wilson  Fox,  Journal  of  Am 
o///y,  I  si;.};  Gordon,  "  Med.-Chir.  Trans.,"  xiiL;  Paget,  "Surg.  Path.,' 
Lecture  23.] 


179.  Besides  the  teratomata  there  are  other  tumors  more  nearly 
allied  in  structure  to  the  ordinary  forms,  which  are  either  congenital  <>r 
appear  so  soon  after  birth  that  their  origin  may,  with  more  or  less  cer- 
tainty, be  referred  to  the  embryonic  period.  Tlic  best-known  examples 
are  the  congenital  angiomata  and  pigment-spots  (beauty-spot 
moles)  in  the  skin.  The  former  have  already  been  discussed  (Arts.  1 
150).  Of  the  latter  we  have  merely  to  say,  that  they  appear  as  brown  <>r 
black  slightly  raised  patches  in  the  skin,  and  are  composed  of  tissue  ej 
actly  resembling  alveolar  sarcoma  (Fig.  54)  covered  over  with  epidermis. 

We  may  likewise  mention  in  this  connection — certain  cutaneous  fibfo- 
mata  ;  enchondromata   of  the  skull,  spinal  column,  and  fingers  j  myxo- 
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tnata  of  the  jaws  ;  renal  adenomata  and  cancers  ;  and  cystic  adenomata 
seated  on  the  sacrum  and  communicating  with  the  central  canal  of  the 
spinal  cord. 

The  number  of  really  congenital  tumors  observed  is  by  no  means 
great.  Cases  of  tumors  appearing  in  the  earlier  years  of  infancy  and 
rable  to  embryonic  conditions  are  more  numerous.  Of  this  kind  are 
the  sarcomata  of  infancy  ;  especially  the  form  of  myosarcoma  of  the  kid- 
ney referred  to  in  Art.  153.  It  is  not  .impossible  that  some  of  the  ova- 
rian adenomata  may  date  back  to  the  embryonic  period.  If  we  consider 
carefully  the  scanty  details  we  possess  of  congenital  tumors,  taken  in 
conjunction  with  the  familiar  facts  of  post-embryonic  tumor- formation, 
we  must  admit  that  the  support  which  Cohnheim's  theory  derives  from 
this  side  of  the  subject  is  not  very  great. 

It  must  not,  however,  be  forgotten  that  this  theory  requires  the  exist- 
ence, not  of  congenital  tumors,  but  only  of  congenital  rudiments  of 
tumors.  As  to  these  latter  our  knowledge  is  unfortunately  very  small. 
It  is  almost  entirely  confined  to  the  pigmentary  and  vascular  naevi  we 
have  mentioned.  They  may  be  regarded,  and  with  equal  justice,  either 
as  germinal  rudiments  of  tumors,  or  as  developed  growths.  The  former 
view  is  justified  by  the  fact  that  in  later  life  it  is  not  uncommon  for  these 
structures  to  develop  into  true  malignant  tumors. 

Tumor-germs  in  bone  were  discovered  some  years  ago  by  Virchow 
(M  Berlin,  acati  Monatsbericht,"  1875).  He  showed  that  islands  of  car- 
tilage, which  remain  untransformed  in  the  general  ossifying  process,  may 
in  later  life  become  the  starting-points  for  the  formation  of  chondromata. 

Nothing  certain  is  known  of  embryonic  epithelial  germs,  such  as  may 
subsequently  develop  into  tumors.  Their  existence  may  be  surmised  in 
the  case  of  early  epithelial  tumors  of  the  ovary,  kidney,  or  intestine  ;  but 
it  has  not  been  demonstrated.  The  frequently  observed  accessory  glands 
occurring  in  connection  with  the  pancreas,  mamma,  thyroid,  etc.,  are  not 
to  be  regarded  as  mere  terminal  rudiments,  inasmuch  as  they  contain 
fully  developed  gland-tissue. 

From  what  we  have  said,  then,  it  will  be  seen  that  the  histological 
evidence  for  the  existence  of  embryonic  germinal  tissue  in  the  fully  de* 
veloped  organism  is  very  slender* 


[Ziegler  describes  a  tumor  of  some  interest  which  he  found  in  the 
small  intestine,  seated  in  the  sitbmucosa  /  it  was  as  large  as  a  pea,  and 
was  made  up  of  minute  cysts.  It  should  probably  be  regarded  as  a  local 
misformation,  rather  than  a  deposit  of  germinal  tissue.  Its  cysts  con- 
tained papillary  excrescences  covered  with  columnar  epithelium  ;  and  email 
gland-tubules  were  found  in  the  cyst-walls.  It  is  conceivable  that,  from 
a  misformation  of  this  kind,  a  true  tumor  might  at  some  time  or  other 
begin  to  develop. 

References  on  congenital  tumors:  —  Virchow,  "Die  krankheit.  Ge- 
scbwttlste  ;"  Duzan,  "Du  cancer  chez  les  enfants,"  Paris,  1876  ;  Ahlfeld, 
17 
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"Arch,  f.  Gynik.,w  xvi.  ;  Kohrer,  "  J  >u.s  primiire  Xierencarcinom,"  Ztl* 
rich,  1874  ;  Maas,  "Berl.  klin.  Wocb.,"  xlvii.,  1880  ;  C.  Vogt,  "  Ueber 
angeb.  Lipome,"  la.  Diss,,  Berlin,  1876  ;  Cbiari,  "  Jahrb.  d.  Kinderheilk.," 
xiv.  ;  Weigert,  **  Virch.  Arch.,"  vol.  Ixvii.  (renal  adenoma). 

Many  authorities  are  of  opinion  that  Cohnheim's  theory  is  strong 
borne  out  by  the  experiments  of  Zahn  (*l  Sur  le  sort  des  tissus  emplantes 
dans  I'org&uismc,"  International  Medical  Congress,  Geneva,  1873),  and 
pold  (ik  Virch.  Arch./'  vol.  lxxxv.).  They  took  bits  of  cartilage  from 
a  living  foetal  rabbit,  and  transplanted  them  into  the  peritoneal  ca 
and  anterior  chamber  of  the  eye  of  an  adult  rabbit.  The  cartilage  con- 
ltd  to  grow,  while  pieces  of  cartilage  taken  from  animals  after  birth 

VtM  inrr-!y   :ii  OoH It  1.       Thi->  v;ir.---iv  BflQlBJ    snlhVirnt    ground    for  (\>hn- 

hcim's  generalization.  The  faculty  of  growing  after  transplantation  is  not 
manifested  by  all  fcetal  tissues  ;  many  or  most  of  them  are  dissolved  and 
absorbed  by  the  disintegrating  action  of  the  fixed  and  migratory  cells  of 
the  I  lil  (Leopold,  "  Arch.  f.  Gynak.,"  xviii.).     These  experiments 

show  that  fretal  cartilage  has  the  power  of  persisting,  and  even  of 
growing  for  a  time,   in   spite  of  defective  nutrition,  and  the  absorbent 

u  of  the  cells  of  the  other  tissues.] 


ISO.   The   inadequacy  of  the  evidence  for  the  existence  of  germinal 

rudiments  in  the   adult  tissues  makes  it  appear  a  somewhat 

bold  ascribe  an  embryonic  origin  to  all  tumors  whatsoever*     The 

and  recorded  cases  do  not  justify  us  in  saying  more  than  that 

tumors  arise  in  rudimental  structures,  which  were  histologically  dis- 

ntshabie  from  the  normal  tissues   before  the  tumor  began  to  grow. 

And  even  in  saving  so  much  we  must  not  interpret  the  term  embryonic 

100  ]  Kmnrvonio  formations  are  such  as  possess  a  structure  re- 

•ambling  that  of  undeveloped  tissue — an  indefinite  structure  preceding 

tbe  definitive  or  specialized  structure.     Tissues   that  are  merely  misde- 

Dee  of  tissue   (such   as  epithelium  or  gland-tissue)  displaced 

i  teat  and    transplanted   elsewhere,  as   in  the  case  of  ac- 

oeator v  glands  and  dermoid  cysts,  are  not  what  we  understand  by  embry* 

cOaii  of  tumors  referable  to  embryonic  rudiments  will  be  some- 
,|%  if  wo  enlarge  the  signification  of  the  term  embryonic  so 
at    to    faoludt   under  it  all  tissues  in   process  of  active    and  energetic 
» (h 

n»  an  organ  continues  to  grow,  so  long  are  multitudes  of  new 

In  h        These  formative  cells  may  be  called  embryonic,  inas- 

ritinue  to  multiply  actively,  and  so  are  nearer  akin  to  the 

mi   10  those  of  mature  tissue.     In  this  way  osteo- 

Hfttu  and  oateoelasts  and  the  proliferating  cartilage  of  growing  bone, 

the  enlarging  uterus  in  pregnancy,  the  tissue  of  the  mamma 

pi«ui(|  ft»i  »»,  all  might  be  described  as  embryonic.     If  the  hy- 

kui  extended,  a  whole  series  of  tumors  will  certainly  be  com* 


TUMORS. 


259 


lended  under  it.  When,  for  instance,  a  tumor  develops  in  the  mamma 
or  uterus  in  connection  with  parturition,  or  a  sarcoma  or  enchondroma 
forms  in  bone,  periosteum,  or  marrow  during  ossification,  it  is  not  diffi- 
cult to  believe  that  the  same  cells  which  are  building  up  the  normal  tis- 
sue may  also  give  rise  to  the  tumor. 

But  if  we  extend  the  meaning  of  the  term  embryonic  so  as  to  include 
all  this,  where  are  we  to  stop?  Growth,  i.e.,  restoration  and  replacement 
of  what  is  being  used  up,  continues  throughout  life.  Surface  epithelium 
is  cast  off  and  is  regenerated  ;  glandular  epithelium  is  used  up  and  re- 
placed ;  even  bone,  though  it  seems  so  stationary,  is  exposed  to  changes 
at  all  stages  of  life — it  is  being  resorbed  by  the  osteoclasts  and  built  up 
again  by  the  osteoblasts. 

If  all  post  -embryonic  processes  of  growth  are  to  be  styled  embryonic, 
we  cannot  refuse  to  give  the  same  title  to  all  the  processes  of  new  cell- 
formation  that  occur  during  life.  If  this  be  granted,  embryonic  tissue 
becomes  exactly  the  same  as  that  which  Virchow  called  proliferous  tissue, 

tissue  capable  of  proliferation.  We  gain  nothing  by  the  mere  sub- 
stitution of  one  name  for  another  ;  in  the  present  case  we  lose  some- 
thing, for  we  are  no  longer  able  to  distinguish  in  expression  between 
embryonic  and  post-embryonic  formation.  For  this  reason  it  is  better  to 
confine  the  term  embryonic  to  tissues  which  actually  originate  in  the  em- 

jnic  period. 


[The  fact  that  we  really  know  nothing  of  the  persistence  of  true  em- 
bryonic tissue — or,  in  other  words,  that  it  has  not  been  histologically  de- 
monstrated— is  acknowledged  by  Cohnheim.  He  seeks  to  explain  the 
fact  by  supposing  that  the  embryonic  foci  are  very  small  and  hard  to 
distinguish  ;  or  even  that  the  germinal  cells  may  be  mingled  with  the 
normal  elements  and  so  not  distinguishable  at  all.  It  is  not  easy  to  im- 
agine how  embryonic  cellular  germs  can  possibly  remain  unchanged  in 
the  midst  of  mature  tissue.  Cohnheim  and  Mass  ('*  Virch.  Arch.,"  vol. 
Ixx. )  have  shown  that  living  tissue,  such  as  periosteum,  when  introduced 
into  another  tissue  like  the  lung,  may  continue  to  grow  for  a  time  ;  but 
afterward  it  is  absorbed  and  destroyed  by  the  tissue  in  which  it  lies. 
An  embryonic  germ  seems  to  have  but  three  courses  open  to  it.  It  may 
remain  embryonic  ;  in  this  case  it  is  as  it  were  alien  to  the  tissue  in  which 
it  lies,  and  will  be  absorbed  like  an  organic  foreign  substance.  It  may 
assimilate  itself  physiologically  as  well  as  anatomically  with  the  surround- 
ing tissue,  taking  part  in  its  physiological  function  and  working  with  it  ; 
in  this  case  it  loses  its  embryonic  character.  Or  thirdly,  it  may  develop 
into  an  independent  formation,  interpolated  as  it  were  into  the  general 
system  ;  in  this  case  it  forms  what  we  call  a  congenital  tumor  (mevus, 
adenoma,  sarcoma), 

Hasse  has  attempted  to  give  Cohnheim'a  hypothesis  a  morphological 
basis  (**  Die  Beziehungen  der  Morphologie  zur  Heilkunde,"  Leipzig, 
1880).     The  morphologist  distinguishes  two  kinds  of  substances  within 
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the  organism  :  one  kind  undergoes  a  series  of  transformations,  the  other 
provides  for  the  formation  of  new  tissue.  The  latter  he  describes  as 
"  embryonic  substance."  It  is  represented  by  cells  which  have  undergone 
little  or  no  transformation,  and  are  the  more  apt  to  multiply  the  less 
their  original  character  and  structure  has  been  modified — the  nearer  they 
stand  to  the  formative  cells  of  the  embryo.  From  these  cells  only  can 
new  tissue  be  formed.  Tumors  are  especially  likely  to  be  developed  at 
spots  where  these  "  embryonic  cells  "  are  abundant  and  unmodified. 
Hasse's  distinction  between  proliferous  and  non-proliferous  tissue-ele- 
ments is  perfectly  just  (Arts.  84-89)  ;  and  any  one  may  if  he  chooses 
call  the  former  embryonic  (as  do  French  writers  especially).  In  this  case, 
however,  the  antithesis,  on  which  Cohnheim  lays  so  much  stress,  between 
the  cells  of  the  embryo  and  the  proliferous  elements  of  the  organism  after 
birth,  simply  ceases  to  exist,] 

181.  It  is  plain,  from  the  above,  that  we  do  not  think  the  hypothesis 
tenable  which  refers  all  tumors  whatsoever  to  pre-existing  embryonio 
germs.  Anatomical  investigation  forces  us  rather  to  the  conclusion  that 
tumors  may  arise  in  tissues  that  are  in  very  different  states — embryonic, 
growing,  mature,  or  retrogressive. 

What  is  then  the  efficient  cause  of  the  formation  of  a  tumor  ?  It  is 
as  yet  impossible  to  give  any  precise  answer  to  this  question.  It  is 
highly  probable  that  the  causation  of  the  various  classes  of  tumors  is  not 
subject  to  one  law  only,  but  to  several. 

The  entire  behavior,  anatomical  and  biological,  of  tumors  justifies  us 
in  regarding  them  as  formations  more  or  less  emancipated  from  the 
matrix-tissue.  It  is  true  they  draw  their  nutriment  from  the  organism, 
and  cannot  continue  to  grow  without  its  support.  In  other  respects, 
however,  they  behave  like  independent  growths  isolated  from  the  rest  of 
the  organism.  It  is  in  this  independence  or  quasi- isolation  that  the  eti- 
ological difficulty  really  Lies.  How  does  the  neoplasm  thus  assume  prop- 
erties distinct  from  those  of  its  surroundings  ?  We  believe  that  the  phe- 
nomenon is  ultimately  due  to  some  change  affecting  individual  elements 
of  a  tissue,  whereby  they  are  rendered  dissimilar  to  their  neighbors. 
The  change  is  manifested  especially  in  this — that  the  normal  checks  to 
the  indefinite  growth  of  the  proliferous  cells  (Arts.  78-83)  are  inoperative 
or  inadequate  ;  either  because  the  formative  and  productive  energy  is  in- 
creased, or  because  the  restraining  influence  of  the  surrounding  structures 
is  diminished,  or  from  both  causes  together. 

In  the  case  of  tumors  appearing  in  the  organism  during  the  stage  of 
development,  it  is  most  natural  to  suppose  that  the  originating  cause  lies 
in  an  increased  local  growth  due  to  intrinsic  conditions  ;  or,  it  may  be, 
in  a  disturbance  and  diversion  of  the  developmental  process  from  its 
normal  course.  What  the  ultimate  factors  determining  these  deviations 
may  be  we  know  as  little  as  we  do  the  causes  of  gigantic  overgrowth  or 
local  dwarfing  of  a  limb  or  organ.     When  the  anatomical  and  physiologi* 
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cal  relations  of  the  affected  tissue  are  altered  to  a  certain  extent  by  this 
local  change,  it  would  seem  as  if  the  tissue  had  no  longer  the  power  to 
maintain  the  normal  direction  in  which  its  development  should  proceed. 
The  altered  relations  (such  as  misplacement,  etc.)  seem  to  involve  the 
withdrawal  of  the  limiting  and  directing  influence  exerted  on  the  grow- 
ing tissue  by  its  environing  structures.  The  result  is  the  development  of 
a  tissue  of  abnormal  type,  a  local  misformation  in  the  histological  as  welt 
as  the  anatomical  seuse.  The  tumors  whose  genesis  is  probably  of  this 
kind  are  chiefly  the  connective-tissue  growths  of  childhood.  Among  epi- 
thelial tumors  we  may  also  perhaps  include  the  few  observed  cases  of 
renal  and  intestinal  cancer,  and  of  ovarian  adenoma,  in  infants. 

It  is  thus  not  impossible  that  tumors  of  the  developmental  period  may 
arise  from  causes  similar  to  those  which  give  rise  to  local  malformations 
in  the  stricter  sense  of  the  term.  Arrest  of  the  process  by  which  osteo- 
blastic cells  are  transformed  into  bone  might  thus,  for  example,  give  rise 
to  an  abnormal  formation  of  tissue  such  as  cartilage,  in  other  words,  to 
enchondroma  ;  or,  by  encouraging  an  over- abundant  cellular  growth,  to 
sarcoma. 

Tumors  arising  in  a  mature  tissue  are  to  be  explained  only  by  suppos- 
ing some  antecedent  alteration  over  a  more  or  less  extensive  region  of  the 
tissue.  This  alteration  must  be  of  such  a  kind  as  to  favor  the  emancipa- 
tion of  the  subsequent  neoplasm  from  its  matrix-tissue,  without  at  the 
same  time  diminishing  the  neoplasm's  own  productive  power.  Tins  last, 
indeed,  must  rather  be  increased.  In  this  way  we  may  perhaps  explain 
the  operation  of  a  traumatic  lesion  in  inducing  the  growth  of  a  tumor. 
In  special  circumstances  it  is  conceivable  that  such  a  lesion  may  fulfil 
both  the  essential  conditions  we  have  named. 

In  the  case  of  the  connective-tissue  growths  of  later  life,  it  would 
seem  as  if  increased  cell-activity  were  always  a  necessary  condition  for 
their  development.  This  must  presumably  always  be  a  condition  of 
tumor- format  ion  in  tissues  whose  cells  are  replaced  but  slowly  or  not  at 
alL  The  primary  impulse  which  excites  the  cells  to  active  growth  may 
be  derived  from  some  change  either  in  the  cells  themselves,  or  in  the 
intercellular  basis-substance. 

With  regard  to  epithelial  tumors,  anatomical  investigation  shows 
that  increased  cell-production  is  not  an  indispensable  prerequisite.  In 
the  carcinomata  of  later  life,  for  instance,  it  would  appear  that  the  origin 
of  the  neoplastic  growth  is  to  be  looked  for,  not  so  much  in  any  in- 
creased activity  on  the  part  of  the  cells,  as  in  a  change  of  mutual 
relation  between  the  several  constituents  of  the  tissue.  Thiersch  has 
pointed  out — that  in  old  age  this  latter  effect  may  be  due  to  certain  re- 
trogressive changes  which  then  make  their  appearance.  In  the  corium, 
for  IBStmnce,  such  changes  lead  to  a  loosening  of  its  texture,  and  so 
modify  the  relations  of  the  epithelial  cells  to  the  fibrous  tissue.  This 
modification  may  make  itself  felt  in  one  of  two  directions.  In  the  first 
place,  the  epithelium,  always  in  process  of  decay  and  replacement,  may 
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in  the  course  of  its  physiological  growth  and  multiplication  penetrate  to 
regions  which  are  normally  devoid  of  epithelium.  Loosening  and  dis- 
placement affecting  the  fibrous  basis  of  an  organ  may  give  rise  to  some- 
thing like  fissures  or  spaces  with  free  surfaces,  and  into  these  the 
contiguous  epithelium  may  readily  penetrate  and  grow.  The  first  sprout- 
ings  or  outgrowths  of  glandular  or  lining  epithelium  may  conceivably 
take  place  in  this  manner!  We  might  fairly  expect  that  the  fibrous 
structures  would,  as  it  were,  rise  up  against  the  intruder,  and  attempt  to 
eliminate  it  as  a  foreign  substance.  This  may  well  happen  in  many  cases, 
and  then  the  further  advance  of  the  process  will  be  checked.  In  other 
cases  it  does  not  happen,  probably  because  the  invaded  tissue  is  no 
longer  in  its  normal  or  healthy  state.  We  have,  Indeed,  evidence  of 
vascular  alteration,  infiltration  of  leucocytes,  and  even  of  new-formation 
of  vessels  and  fibrous  tissue  ;  but  this,  the  normal  eliminating  process,  is 
feeble  and  sluggish,  and  is  inadequate  to  deal  with  the  intrusive  epithe- 
lium. The  vascular  changes  and  the  increased  afflux  of  nutriment  tend 
rather  to  react  favorably  upon  the  epithelium,  and  to  foster  its  reproduc- 
tion* It  becomes  gradually  more  and  more  active — and  so  the  foundation 
of  a  carcinoma  is  laid. 

It  seems  not  improbable  that  the  process  of  neoplastic  development 
does  in  fact  occasionally  pursue  this  general  course.  In  other  instances, 
it  may  well  be  that  the  fibrous  basis-substance  has  a  certain  intrinsic 
predisposition  favoring  the  formation  of  cancer,  while  the  primary  im- 
pulse which  brings  this  into  play  is  afforded  only  by  some  increase  of 
formative  activity  on  the  part  of  the  epithelial  cells. 


[The  instructive  discussion  on  the  nature  of  cancer  reported  in  the 
"Trans.  Path.  Soc.,"  1874,  shoald  be  consulted  in  this  connection.  For 
an  exposition  of  the  constitutional  theory,  which  makes  cancer  a  specific 
blood  disease,  sea  Paget,  *'  Surg.  Path.,"  Lectures  34,  35*  See  also 
Paget  and  Moore,  "  Holmes's  Syst*  of  Surg./'  vol.  i. ;  Wilks,  *'  Guy's 
Hosp.  Rep.,"  1872.] 


SECTION  VII. 

PARASITES. 


CHAPTER  XXIX, 


GENERAL  CONSIDERATIONS. 


183.  A  parasite  is  a  living'  organism  inhabiting  another  living  or* 
ganism,  and  deriving  its  nutriment  either  from  the  tissues  or  from  the 
food-supply  of  its  host.  The  parasites  inhabiting  man  are  some  of  them 
animal,  and  some  of  them  vegetable.  If  they  inhabit  the  superficial  parts 
of  the  skin  or  mucous  membrane  they  are  called  eetozoa  (or  epizoa),  if 
animal,  and  epiphytes,  if  vegetable  ;  if  they  inhabit  the  deeper  struct- 
ures they  are  entozoa  and  entophytea,  respectively.  The  parasitic 
animals  occurring  in  man  belong  to  the  classes  of  Arthropoda,  Scolecida 
(embracing  the  Platyelmtnthes  and  Nematotdea),  and  Protozoa.  The 
vegetable  parasites  are  all  of  them  Fungi,  and  belong  to  the  subdivisions 
Schizomycetes  (bacteria),  Blastomycetes  (yeasts),  and  Hyphomycetes 
(moulds). 

The  various  parasites  are  of  very  various  importance.  Many  of  them 
produce  no  perceptible  injury  to  the  tissue  in  which  they  lie.  Others 
produce  very  serious  local  changes,  but  have  no  power  to  extend  their  in- 
fluence to  remote  tissues.  Others  invade  the  system,  so  to  speak,  and 
migrating  in  various  directions  produce  multiple  local  affections.  Many 
are  conveyed  throughout  the  body  by  the  blood  or  lymph,  in  which  case 
serious  general  affections  and  frequently  death  itself  are  the  result.  The 
it  majority  of  parasites,  and  especially  the  vegetable  parasites,  in- 
crease and  multiply  within  the  body,  often  to  an  enormous  extent. 
Others,  chiefly  the  animal  forms,  pa3s  only  a  part  of  their  existence 
within  the  body.  The  local  changes  they  produce  are  generally  confined 
to  the  mechanical  compression  and  destruction  of  tissue,  and  to  the  set- 
ting up  of  inflammation.  They  affect  the  system  as  a  whole  by  abstract- 
ing nutriment  and  oxygen  from  it,  and  by  giving  rise  to  multitudes  of 
centres  of  disturbance  ;  while  many  of  them  generate  actual  poisons. 
The  Schizomycetes  or  Bacteria  play  the  most  important  part  of  all.  It  is 
they  of  all  the  parasites  that  have  most  power  of  exciting  general  or  sys- 
temic affections.  The  Blastomycetes  and  Hyphomycetes,  fungi  akin  to 
the  yeast-fungus  and  mould-fungus  respectively,  exert  a  merely  local  in- 
fluence. The  animal  parasites  become  dangerous  in  virtue  of  their  size  or 
multitude,  or  by  penetrating  into  vital  organs. 


266  A  TEXT-BOOK   OF   PATHOLOGICAL   ANATOMY. 

[Parasitism  is  an  extremely  common  mode  of  life  throughout  the  or- 
ganized world.  Innumerable  plants  and  animals  are  parasitic  either  for  a 
season  or  for  the  whole  course  of  their  life.  Accordingly  there  are  few 
living  organisms  that  are  not  inhabited  by  parasites.  A  plant  or  animal 
which  merely  inhabits  the  body  of  an  organism  is  not  necessarily  a  para- 
site. The  term  is  only  applicable  to  organisms  nourished  at  the  expense 
of  their  host.] 


CHAPTER  XXX. 
THE  SCHIZOMTCETE9  OR  BACTERIA. 

Morphology,    Dvv**h*pm*  tit,   und    i'loysifirotion. 

183.  The  Schizomycetesor  Schistomycetes,  frequently  included  under 
the  general  term  Bacteria,  belong  to  the  Protophytes — the  smallest  and 
simplest  of  all  plants.  Many  of  them  are  so  small  that  they  approach 
the  limit  of  visibility,  even  when  the  highest  powers  of  the  microscope 
are  used.  When  they  occur  in  animal  tissues  they  are  to  be  distinguished 
with  great  difficulty,  and  by  special  methods.  Special  reagents  or 
staining  processes  must  be  employed  ;  sometimes  certainty  is  only  reached 
by  experimental  cultivation  of  the  products  of  disintegration  of  the  tissue 
in  question.  That  they  do  occur  in  animal  tissues  is  now  established  be- 
yond all  doubt.  Their  growth  and  multiplication  have  been  experimen- 
tally demonstrated. 

The  Bacteria  are  all  of  them  unicellular  organisms  devoid  of  chloro- 
phyll  ;  they  are  often,  however,  aggregated  into  larger  or  smaller  colonies. 
Cobn  has  classified  them  according  to  their  form  into  Spherobacteria 
(globular  cells),  Microbaoteria  (minute  rod -like  cells,  Bacteria  proper), 
Desmobacteria  (larger  rod-like  or  filiform  cells,  Filobacteria),  and  Spi- 
robacteria  (twisted  or  spiral  cells).  Movements  are  noticed  in  the  three 
latter  forms  j  their  protoplasm  is  therefore  contractile.  Neither  potash, 
ammonia,  nor  dilute  acids  destroy  them,  so  it  is  probable  that  they  pos- 
sess a  bounding  membrane.  Bacteria  grow  longitudinally  ;  new  cells 
are  formed  by  transverse  subdivision.  These  remain  in  connection  with 
each  other,  or  become  detached. 

Von  Nenoki'a  researches  ("Journ.  f.  prakt.  Obem.,"  1879,  "  Be  it  rage 
zur  Biologie  der  Spaltpike,"  1880)  go  to  show  that  the  Bacteria  are  com- 
posed of  a  peculiar  albuminoid  body  which  he  has  called  mycoprotein. 
They  contain  only  the  minutest  quantities  of  bodies  resembling  cellulose. 


[The  above  classification  of  the  Bacteria  is  taken  from  Cohn  ("  Bei- 
trage  zur  Biologie  der  Pihinzen,"  vol.  i,;  Quorhrhj  Jimrutd  of  Microsco- 
pic Science,  77,  79,  1873),  and  his  work  lias  been  mainly  followed  in  the 
next  four  paragraphs.  He  makes  the  following  remarks  on  the  general 
question  of  classification  : — M  1  have  Dome  to  the  conclusion  that  the  Bao* 
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teria  are  as  capable  of  exact  specific  classification  as  other  plants.  They 
lie  at  the  limit  of  microscopic  visibility.  In  the  minuter  forms  it  is  there- 
fore impossible  to  make  out  either  structure  or  organization.  The  size 
and  shape  of  the  cells,  and  the  mode  in  which  they  are  combined  into 
colonies,  are  then  the  only  different  he  ;  of  these,  however,  it  is  not  always 
easy  to  say  whether  they  indicate  original  specific  distinctions,  or  whether 
they  depend  on  external  conditions  and  lie  within  the  limits  of  variability 
of  one  and  the  same  species.  Size  is  the  easiest  feature  on  which  dis- 
tinctions may  be  based,  though  even  this  is  by  no  means  easy  to  detei 
mine  in  the  minuter  forms.  Differences  in  the  mode  of  reproduction  are 
only  discoverable  in  the  higher  forms,  such  as  the  Bacilli.  The  genera  of 
Bacteria  have  not  the  same  significance  as  those  of  the  higher  plants 
They  are  based  chiefly  on  the  characters  of  the  vegetative  eel  J -forms,  not 
on  the  reproductive  features.  Every  form  distinguished  by  prominent 
or  obvious  characters  is  provisionally  furnished  with  a  generic  name  ; 
smaller  deviations  serve  to  designate  the  species.  It  is  thus  not  at  all 
impossible  that  some  of  such  species  and  genera  may  really  represent 
different  developmental  stages  of  one  and  the  same  fungus."  Since  this 
utterance  of  Cohn's  a  great  number  of  researches  have  been  made  into 
the  growth  and  multiplication  of  the  Bacteria.  Koch  especially  has  de- 
voted himself  to  the  subject  ("  Mittheil.  a,  d.  katserl.  (iesundheitsamte/' 
Berlin,  1881).  After  long-continued  experiments  on  cultivation,  in  which 
bacteria  were  bred  in  nutritive  gelatine  ("the  dry  process")  he  has 
reached  the  conclusion — that  each  species  of  bacteria  possesses  character- 
istic and  easily  recognizable  peculiarities  in  respect  of  structure,  form, 
size,  and  mode  of  growth  of  its  colonies  on  the  gelatine. 

The  Schizomycetes  have  been  very  variously  named  by  different  au- 
thors.     Pasteur    speaks    of   them   as   veyetaux  cryptogames   ou  mi 
foopiques,   anjmctlcvkt}   champignons,  mfusoires,    torulacee*,  bacteri 
vibrioniens,  tnQNadt$s   fnpoo&rt/nt.     In  Germany    fcne   terms   Jffefl 
\'ihriontny  Mikrozyma  and  (by  Klebs)  Miki'ospora  and  Jtfcnod&W  hav< 
been  used.     Billroth  introduced  the  term  Coccobacteria*     In  England 
have  corresponding  terms,  with  others  like  monads,  zymes,  microzymts 
(Sanderson),  microphytes ,  etc.] 


184.  The  Sphe  rob  ac  teria  are  the  smallest  of  all  bacteria.  Under 
the  microscope  they  appear  as  bright  round  or  ovoid  spherules  of  scarcely 
measurable  size.  Two  genera  are  distinguished  :  Micrococcus  (Fig.  74, 1) 
and  Sarcina  (Fig.  74, 16), 

The  spherules  known  as  micrococci  exhibit  no  perceptible  organiza- 
tion, but  it  is  highly  probable  that  they  are  differentiated  into  cell-mem- 
brane and  cell-contents.  They  are  found  in  liquids  and  in  tissues,  either 
isolated  or  arranged  like  strings  of  beads  or  M  chaplets  "  (Fig,  74,  lb), 
grouped  in  colonies  (zoogloea,  Fig.  74,  2).  Ou  examination  it  *is  found 
that  in  these  colonies  or  zoogloea  the  separate  spherules  are  united  by  a 
gelatinous  intercellular  substance.     Cohn  affirms  that  this  is  nothing  but 
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the  swollen  and  thickened  cell-membrane.  Von  Nencki  affirms  that  it 
consists  of  mycoprotein. 

With  regard  to  their  growth  and  increase,  it  is  made  out  that  the  in- 
dividual cells  first  elongate  and  then  subdivide  transversely.  If  the  sub- 
divided cells  remain  conjoined  the  result  is  a  (Hplococcus  (Billroth).  If 
the  process  of  subdivision  goes  on,  the  new  cells  remaining  attached  and 
in  line,  chains  or  chaplets  are  produced.  If  large  numbers  of  spherules 
remain  after  subdivision  within  the  swollen  and  continually  enlarging 
membrane,  the  result  is  a  mass  of  zoogloea. 

The  genus  Micrococcus  includes  several  species.  These  are  distin- 
guished partly  by  their  morphological  and  partly  by  their  physiological 
characters.  In  the  first  place  the  micrococci  are  of  various  sizes.  When 
cultivated  on  a  proper  soil  they  form  colonies  of  various  types.  Many  of 
them  as  they  multiply  produce  yellow,  red,  blue,  green,  or  brown  coloring 
matters.  Lastly,  the  effects  produced  in  the  soil  or  liquid  in  which  they 
grow  are  various  ;  nor  do  they  all  flourish  on  the  same  kind  of  nutriment. 
It  is  still  doubtful  whether  the  micrococci  are  motile.  The  oscillatory 
movements  observed  in  them  are  probably  to  be  regarded  as  Brownian  or 
pedetic  movements.     Klebs  believes  that  the  zoogkea  are  contractile. 

The  genus  Sarcina  is  very  clearly  marked.  The  globular  cells  divide 
crosswise,  and  the  daughter-cells  usually  remain  combined  in  tetrads 
(Fig.  74,  IB),  Various  species  have  been  distinguished  according  to  the 
size  of  the  cells. 

[Billroth  and  Klebs  assert  that  micrococci  may  grow  into  rodlets  or 
bacilli.  It  is  not  to  be  denied  that  some  bacterial  spherules  become  trans- 
formed into  rods  (Art.  185),  but  Cohu  is  probably  right  in  maintaining 
that  Micrococcus  is  a  definite  genus  of  constant  form.  Ziegler  has  culti- 
vated Micrococcus  luteusi  a  bacterium  which  develops  on  boiled  eggs 
exposed  to  the  air  and  forms  yellow  zoogloea ;  and  though  the  experi- 
ments were  carefully  made  to  that  end,  he  could  never  obtain  bacilli,  but 
always  micrococci.  Experiments  on  parasitic  micrococci  seem  equally 
to  indicate  that  there  is  a  genus  of  bacteria  which  forms  globular  cells 
only.  It  is  not  yet  certain  whether  or  not  the  micrococci  produce  Bpores, 
Koch  thinks  it  unlikely.     Stee  also  Ewart,  **  Proc.  Roy.  Soc,"  xxviL] 


185.  The  Microbaoterla  are  classed  together  as  a  single  genus 
Haeterium.  The  principal  species  are  Bacterium  termo  (Fig,  74,  3)  and 
bacterium  lineota  (Fig  74,  5).  The  first  appears  in  the  form  of  minute 
cylindrical  rods,  0.5  to  1.5  micromm.  in  length,  and  appearing  bright  or 
dark  according  to  the  mode  of  illumination.  Sometimes  they  remain  at 
rest,  sometimes  move  about  more  or  less  actively.  From  their  manner 
of  subdivision  they  are  often  found  coupled  in  pairs  ;  they  do  not  usually 
form  chains  or  chaplets  ;  but  are  often  grouped  as  zoogloea  (Fig.  74,  4), 
which  are  remarkable  for  the  great  abundance  of  the  gelatinous  inter*, 
cellular  substance.     JS.  termo  is  very  generally  found  in  putrefying  mat- 
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ters.  J?,  lineola  resembles  B.  terrno,  but  it  is  larger  in  every  way.  It 
is  found  in  water,  in  infusions,  on  potatoes,  etc.  The  cells,  which  are 
from  3.8  to  5  micromm,  in  length,  contain  a  clear  bright  substance  inter- 
spersed with  fine  granules.  In  other  respects  the  bacterium  resembles 
B.  t*:rmo;  it  swims  about  actively,  moving  forward  and  backward  in 
curves,  rotating  or  oscillating.  At  times  it  remains  motionless.  It 
forms  continuous  pellicles  on  the  surface  of  liquids  containing  it. 

When  micrococci  or  microbacteria  have  exhausted  the  nutriment  con- 
tained in  the  liquid  in  which  they  live,  they  fall  to  the  bottom  as  a  pow- 
dery precipitate. 


I 


Flo.  74.— Varluui  Forms  of  Bacteria,  *  600  (in  each  case).  1,  MifrococcuB  lepticu* :  a,  eeparate. 
In  chwplets  :  2.  Mtcrivoctits  (Uphlheritlt-nM,  ferritin r  h  zootzlcra- ma** ;  3.  Bacterium  termo  :  4,  Zooglo >* 
terrno  ;  o.  Bttrtertttm  Untolti ,  6,  Bnelltu*  eubiiUe;  7,  Bacilttui  anthmrt*,  with  red  blood-eel  In  ;  8,  FlafjcIUn 
brtrilhii  from  the  mouth;  11,  BacillUM  lepra  (Arinaucr  Hansen);  10,  Bacillus  with  terminal  nn-1  medial 
.  from  a  pafa'fving  liquid  ;  11.  BaeiUm  malaria  jKleb-li  with  t|»orc*  ;  l'i,  Vibrio  eerpt"*  (Oohn  i . 
IS,  Spirodkceta  Otwrmeytrt  <"'  spirillum  "  of  relapsing  fever) ;  14,  Spirillum  polutans  (Cohn)  j    Ifi, 


[As  has  been  indicated  in  Art.  184,  Billroth,  Hallier,  and  Klebs  main- 
tain that  the  microbacteria  represent  merely  a  developmental  stage  in  the 
life-history  of  the  micrococci.  Billroth  {'*  Untera,  iiber  Coccobacteria  sep- 
tica,"  Berlin,  1874)  believes  that  all  bacteria  belong  to  a  single  species  of 
plants,  the  members  of  which  are  composed  partly  of  round  and  partly  of 
rod-like  segments  varying  greatly  in  size.  The  round  segments  are  the 
cocci,  the  rod-like  segments  bacteria.  Each  form  may  pass  into  the  other 
on  occasion  ;  though  they  so  far  breed  truly  that  for  some  generations 
cocci  produce  only  cocci,  and  bacteria  only  bacteria.  According  to  size 
we  may  distinguish  them  as  micrococci*  mesococci,  and  megacocci,  and 
microbacteria,  rnesobacteria,  and  megabacteria.  Megacocci  may  break 
up  into  micrococci.  The  plant  which  passes  through  all  these  stages 
Billroth  calls  Coccohacterium  septicum.  In  the  process  of  multiplication 
it  develops  a  gelatinous  envelope  or  gliacoccus.  When  this  occurs  at 
the  surface  of  a  liquid  so  that  a  pellicle  is  formed,  he  calls  it  petalocoecus 
or  petalobaeterium,  Masses  of  cocci  enclosed  in  a  cylindrical  sheath  of 
gliacoccus  are  called  ascococci  {Van  Tieghem,  M  Bull.  Soc.  Botanique," 
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.880).  Coupled  spherules  are  diplococci ;  chains  or  chaplets  of  spherules, 
streptococci  ;  and,  in  like  manner,  he  describes  diplobacteria,  and  strep- 
to  bacteria.  Ray  Lankester  {(Quarterly  Journal  of  Micros.  Sci.t  1873)  also 
inferred  from  certain  experiments  of  his  that  Conn's  forms  are  not  really 
distinct.  Haberkuru  |*  Bob.  tVntralb,,"  10,  1882)  maintains  that  Cohivs 
foar  divisions  merely  represent  diverse  species  of  a  single  genus.  Bill- 
roth's  view  of  the  specific  unity  of  all  the  bacterial  forms  has  been  dis- 
credited by  later  researches  (cf,  Tiegei,  "  Virch,  Arch.,"  vol.  bu;  Lister, 
••  Trans.  Hoy.  Soc.  Edin.,"  1875). 

Kleba  ("Arch,  f*  exp.  Path.,"  iv.)  divides  the  globular  and  rod-like 
bacteria  into  Microsporina  and  Jfonadina.  He  defines  the  Microspo- 
rina  as  small  micrococci  which  in  the  resting  state  form  well-defined  and 
compacted  balls ;  the  several  spherules  being  regularly  deposited  in 
layers  and  surrounded  by  only  a  small  quantity  of  gelatinous  matter. 
The  peripheral  spherules  grow  into  minute  motile  bacteria,  which  tend  to 
move  away  from  the  mass,  and  thus  further  the  diffusion  of  the  organ- 
isms through  the  nutrient  liquid.  The  highest  stage  of  their  develop- 
ment is  reached  in  the  formation  of  a  matted  tuft  of  unbranched  fila- 
ments. The  monadina  form  loose  balls,  from  which  motile  monads  or 
vibrios  break  away,  These  grow  into  rodlets  which  are  relatively  short 
and  broad  ;  and  these  again  subdivide  ;  they  probably  increase  also  by 
conjugation.  They  then  pass  into  a  resting  state,  and  lie  quietly  along- 
side each  other.  Lastly  they  break  up  into  spherules  ;  it  is  rare  for  them 
to  form  tufts  or  clusters.  They  require  oxygen,  and  thrive  better  on  al- 
bumen than  on  gelatine. 

It  is  not  yet  certainly  known  whether  Bacterium  termo  produces 
ires  or  not.  It  has  been  described  as  possessing  jhajtHa  by  Dallinger 
and  Drysdale  {Month.  Mir.  Joum.t  xiv.),  and  by  Koch  ("  Beitrage  zur 
Biol,"  1877}.] 


186.  The  Desmobacteria  (or  Filobacteria)  are  cylindrical  rodlets  of 
ying  length  ;  some  of  them  are  thick,  and  some  slender  and  delicate, 
Cohn  describes  a  straight  form  which  he  calls  Bacillus,  and  a  wavy  or 
curved  form  which  he  calls  V^ibrio.  Bacillus  increases  by  transverse 
bdt vision,  and  frequently  forms  a  long  string  (Fig.  74,  6),  commonly  re- 
ferred to  as  a  leptothrix  (Hallier).  It  is  not  always  easy  to  make  out  that 
the  string  is  made  up  of  distinct  rodlets.  In  other  cases  bacilli  form 
swarms.  Many  bacilli  pass  through  both  a  resting  state  and  a  swarming 
te.  Many  are  provided  with  a  flagellum  or  cilium,  which  acts  as  an 
organ  of  locomotion  (Fig.  74,  8).  The  best  representatives  of  this  genus 
at  present  known  are  B.  subtilu  (Fig.  74,  6),  B,  anthracis  (Fig.  74,  7), 
B.  tuberculosis  (Fig.  80),  and  B.  tepree  (Fig.  74,  9).  The  various  specific 
forms  are  distinguished  by  their  general  size,  and  by  the  relation  of  their 
length  to  their  breadth.  Some  of  them  are  cut  off  square  at  the  ends, 
others  are  rounded  off  or  pointed.  Even  more  marked  differences  than 
these  become  apparent  when  the  various  forms  are  cultivated  in  nutrient 
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liquids.  "  Cultures  "  of  this  kind  have  been  made  by  Cohn,  Koch,  Klebs, 
Brefeid,  Prazmowski,  Lister,  Naegeli,  Buchner,  Klein,  and  many  others, 
and  we  have  thus  come  to  know  something  of  the  life-history  of  many  of 
the  varieties.  Cohn  bred  the  B,  subtiUs  in  hay  infusions  ;  Koch  the  J?. 
anthracis  found  in  the  blood  and  tissues  of  animals  suffering  from  splenic 
fever  ;  and  also  the  li.  (ubtrndosis  (Art.  206). 

The  life-histories  of  the  different  species  differ  in  many  details  ;  but 
they  usually  agree  in  their  main  features.  Features  which  thus  con- 
stantly recur  are — the  longitudinal  growth  of  the  rodlets,  their  transverse 
subdivision  and  abstraction,  and  the  formation  of  spores  or  gonidia.  The 
life-history  of  B*  anthracis  is  briefly  as  follows. 


\ti// 


«  » 


Fio.  75.—  DcTclopmcDt  of  ft<icillv$  AnUtrttcin.     h  Ml     {From  Koch.)    a>  bacilli  from  tl 
dead  bacilli;  6,  bacilli  cultivated  for  three  hours;  q,  for  ten  hours;  d,  for  twenty-four  hour*;  spore*  are 
forming  and  the  filament*  are  breaking  op ;  *,  germination  of  sporea. 

If  the  anthrax-bacillus  be  observed  under  proper  conditions,  it  is 
found  in  a  short  time  to  grow  lengthwise  to  a  very  considerable  size  (Fig. 
75,  b).  Within  twenty-four  hours  a  string  or  filament  is  formed  (Fig. 
75,  c),  which  may  be  ten  or  twenty  times  as  long  as  the  original  rodlet. 
In  ten  or  fifteen  hours  more  the  clear  contents  of  the  filament  become 
granular.  Then  appear  at  regular  distances  small  darker  bodies,  which 
grow  in  a  few  hours  into  larger  highly  refracting  spores  (Fig,  75,  d). 
The  filaments  afterward  break  up,  and  the  spores  are  set  free.  In  favor- 
able circumstances  these  spores  may  germinate  and  develop  into  bacilli 
exactly  like  those  originally  taken  from  the  blood. 

According  to  Koch,  each  spore  consist*  of  a  bright  body  surrounded 
by  an  envelope  of  clear  protoplasm.  As  the  spore  germinates  the  latter 
grows  into  a  rodlet  (Fig.  75,  e).  The  researches  of  Klein,  Brefeid,  Pra*- 
rnowski,  Ewart,  and  others  do  not  corroborate  this  account.  They  make 
out  that  the  spore  consists  of  protoplasm  enclosed  in  a  membrane.  The 
rudimentary  bacillus  is  developed  not  from  the  peripheral  layer  of  the 
•pore,  but  from  its  protoplasmic  centre. 

In  addition  to  this  mode  of  increase  by  spore-formation  observed  in 
cultivated  bacilli,  the  rodlets  multiply  by  transverse  subdivision.  This 
is  especially  the  case  in  the  blood  of  living  animals. 
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As  we  have  said,  all  bacilli  have  tbe  power  of  forming  spores.  It  is 
not,  however,  essential  to  the  process  that  long  filaments  should  be 
formed.  Many  bacilli  produce  spores  without  having  undergone  any 
marked  increase  in  their  length.  The  number  of  spores  in  each  rodlet 
varies  from  one  to  three.  They  may  occupy  either  a  terminal  or  a  medial 
position  (Fig.  74,  10  and  11). 

Anthrax-bacilli  cultivated  on  gelatine  are  never  motile  (Koch)  ;  they 
always  form  flakes  or  tufts  made  up  of  long,  wavy,  tress-like  or  twined 
filaments.     The   bacilli  of   hay -in  fusion    grow  out    into  long  filaments  in 

.  young  colonies  only.  When  they  become  more  mature  and  cause 
the  gelatine  to  liquefy,  they  are  seen  in  active  movement  at  the  centre 
of  the  colony,  while  round  its  periphery  they  stand  in  regular  array  all 
perpendicular  to  the  surface  and  penetrating  the  firmer  gelatine.  The 
colony  then  looks  as  if  it  were  surrounded  by  an  aureole  of  rays.  Other 
bacilli  form  colonies  looking  like  tufted  roots  of  trees  ;  others  again 
spread  out  in  one  plane  and  form  mosaic  designs. 


[Cohn's  and  Koch's  researches  are  published  in  the  M  Beitrage  zur 
Biologie  d.  Pflatizen/*  vol.  ii., and  '*  Mittheil,  a.  d,  kais»  Gesundheit- 
samte,"  Berlin,  1881  ;  BrefehTs  are  in  the  "  Bo  tan.  Zeitung,"  1878,  and 
in  "  Botan.  Unters.  fiber  Schimmelpilze,"  1881;  Klein's,  Sanderson's, 
and  E wart's,  in  the  Quart.  Jtmnu  of  Micron,  f&fattitf,  1818.  Prazmow- 
ski  asserts  {**  Unters.  uber  d.  Entwick.  einiger  Baoterieu,"  Leipzig,  1880) 
that  the  germination  of  the  spores  of  JJ.  n/tltti/in  follows  a  different  course 
to  that  of  B.  anthrach*  The  mature  spore  is  oval,  highly  refracting, 
sharply  defined,  and  surrounded  by  a  transparent  zone.  On  germination 
the  spore  becomes  pale,  and  loses  its  lustre  and  its  sharp  contour.  At 
each  pole  a  kind  of  shading  appears,  the  spore  meanwhile  beginning  to 
move  in  a  tremulous  manner.  After  a  time  the  contents  escape  laterally 
in  the  form  of  a  minute  cylindrical  shoot,  which  grows  into  a  rodlet  ;  and 
this  latter  then  proceeds  to  subdivide. 

Prazmowski  has  also  made  out  the  Hfe-history  of  the  so-called  Clos- 
tridium butyricum  (Pasteur*s  mbrion  bntyrir/<t(\  Van  Tieghem's  B<t*'il- 
lus  a  Utr).      It  forms  rodlets  9-10  micromm.  long,  which  are  seen 

alternately  at  rest  and  in  moving  swarms.  Before  fructification  they  in- 
crease in  thickness  and  become  more  fusiform  or  pear-shaped.  On  ger- 
mination the  spore  swells  and  begins  to  jerk  about.  The  membrane  at 
one  end  is  absorbed,  the  germinal  cylinder  escapes,  and  as  it  grows  pro* 
ceeds  to  subdivide  as  before. 

Kern  describes  a  bacillus  under  the  name  of  Diapora  Caucasica 
("Biolog.  Centralb.,'*  5,  vol.  ii.),  much  resembling  B.  anthracis  ;  it  is, 
however,  distinguished  from  the  latter  by  its  always  exhibiting  terminal 
spores  at  each  end  of  the  rodlets.  When  cultivated  in  milk  this  bacillus 
aets  up  a  peculiar  fermentation,  which  produces  an  agreeable  drink  much 
used  in  the  Caucasus. 

Brefeld    distinguishes    an    external    spore-membrane    or   exosporium 
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which  is  thrown   off   in   germination,   and  an  internal   or  endosporium 
which  becomes  the  envelope  of  the  germinal  cylinder. 

With  regard  to  the  term  leptothriXf  it  is  to  be  noted  that  all  filaments 
or  strings  so  named  do  not  necessari^  represent  developmental  stages  of 
a  bacillus.  The  filaments  formed  by  algje,  for  example,  are  also  spoken 
of  as  k J >t ot riches J\ 

187.  The  Splrobacteria  are  divided  into  two  genera — Spirocheeta 
(Fig.  74,  13)  with  long,  flexible,  close-wound  spirals  ;  and  Spirillum  (Fig, 
74,  14)  with  short,  stiff,  open  spirals.  For  the  pathologist,  Spirochata 
Oberrneyeri  (13)  and  Spiroeho'f<t  tkntfoota  are  the  most  important  spe- 
cies of  the  first  genus.  The  former  (often  referred  to  simply  as  "spiril- 
lum ")  is  constantly  found  in  the  blood  rif  patients  suffering  from  relaps- 
ing fever,  during  the  paroxysms.  The  latter  is  found  in  the  mouth  and 
nose  of  persons  who  may  be  quite  healthy  or  suffering  from  nasal  catarrh. 
The  length  of  the  former  is  twice  or  thrice  the  diameter  of  a  red  blood- 
cell.  It  moves  with  extraordinary  agility  through  the  blood,  and  is  there- 
fore hard  to  see  unless  it  be  somehow  fastened  down  or  restrained.  No 
structure  has  been  made  out  in  it. 

No  details  are  known  of  the  life-history  of  Spiroc/tcwta.  It  plainly 
increases  very  rapidly  within  the  body.  It  probably  produces  resting- 
spores. 

The  largest  of  all  bacteria,  Sptrilhutt  v<>h<t<in8>  belongs  to  the  Spirilla 
(Fig,  74,  14),  Apart  from  its  size  it  is  distinguished  by  its  granular  pro- 
toplasm and  its  pair  of  flagella.  It  sometimes  moves  about  actively, 
sometimes  lies  quiescent.  It  is  occasionally  found  in  drinking-water. 
Two  smaller  forms,  Spirillum  tenue  and  Spirillum  undula,  also  belong 
to  this  genus  (Art  207). 


Biology  of  the  Bacteria. 

188,  Conditions  of  life.  All  bacteria  require  to  be  supplied  with 
certain  definite  nutritive  substances  if  they  are  to  develop  normally. 
The  requisite  substances  are  partly  inorganic,  and  partly  organic  (carbohy- 
drates and  albuminoids).  The  inorganic  components  are  derived  from 
salts  containing  sulphur,  phosphorus,  magnesium,  and  potassium.  The 
requisite  carbon  and  nitrogen  are  mainly  derived  from  animal  and  vege- 
table matters.  But  bacteria  have  also  the  power  of  assimilating 
nitrogen  from  ammonia,  urea,  or  even  nitre,  provided  only  the  other 
mineral  substances  needed  are  also  present,  and  in  addition  some  appro- 
priate organic  carbon -com  pound,  such  as  sugar. 

These  nutritive  substances  must  be  presented  to  the  bacteria  as- 
sociated with  a  certain  amount  of  water.  None  of  the  bacteria  can 
develop  without  water,  though  many  of  them  may  be  without  it  for  a 
time  and  still  continue  to  live.  This  is  especially  the  case  with  bacterial 
spores.      If  the  water  contains  no  proper  nutriment,  or  if   the  nutriment 
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is  already  used  up,  the  bacteria  cease  to  develop,  and  after  a  time  die 
outright*  But  here,  as  when  water  is  lacking1  altogether,  it  is  possible 
for  the  bacteria  to  maintain  life  for  a  time.  The  spores  are  still  more 
tenacious  of  life,  and  can  hold  out  almost  indefinitely*  Free  oxygen  is 
absolutely  necessary  to  the  development  of  many  of  the  bacteria  ;  others 
can  do  without  it  if  they  are  otherwise  favorably  placed,  and  in  circum- 
stances where  they  can  set  up  fermentation.  The  former  kind,  e.g., 
*IMm$  anthrarit  and  B.  malaria  (Klebs),  have  been  railed  by  Pasteur 
agrobious  fungi.  The  latter,  of  which  Bart*  Hum  tcrmo  and  Clostridium 
butyricum  are  the  best-known  examples,  are  ana$robious.  Puns 
oxygen  is  said  to  kill  bacteria  outright. 

fXageli  gives  minuter  details  of  the  conditions  of  life  of  the  various 
bacteria  {**  Die  ntederen  Pilze,"  Munich,  1877,  and  "Untersuch.  iiber  die 
nied.  Pilze,"  1882).  Pasteur,  Joubert,  and  Chamberland  have  papers  in 
;  Gaz.  mcd.  de  Paris,'1  1876,  on  the  relations  of  bacteria  to  oxygen. 
Prazmowski  asserts  that,  so  fax  as  concerns  i'lo$tri<!hnny  oxygen  is  not 
merely  unnecessary  but  positively  harmful.  B.  mithr<tciH%  on  the  other 
hand,  dies  if  deprived  of  oxygen,  breaking  up  into  rounded  fragments. 
Pasteur  again  affirms  that  the  bacillus  which  gives  rise  to  the  "  Pasteur- 
ian  n  septicemia  in  rabbits,  dies  if  exposed  to  the  air.     According  to  Km'li 

tittheil.  a.  d.  k.  Gesundbeitsamte,"  Berlin,  1881),  the  anthrax- bacillus 
perishes  if  it  is  allowed  to  become  dry  ;  while  the  spores  may  be  preserved 
for  years  in  the  dry  state.  They  may  even  be  kept  moist  for  a  time  with- 
out losing  their  power  to  germinate  or  to  produce  the  specific  infection.] 


189.  The  temperature  of  the  nutrient  medium  has  great  inllu*Mi<f 
upon  the  development  of  bacteria,  M  the  temperature  be  lowered,  the 
effect  is  generally  to  slow  and  to  weaken  the  vital  processes,  and  ulti- 
mately to  put  an  end  to  them  altogether.  As  the  temperature  is  raised, 
on  the  other  hand,  these  processes  become  more  and  more  active  until  a 
certain  maximum  is  reached  ;  carried  beyond  this  point  they  rapidly  and 
suddenly  cease,  in  most  instances  not  to  revive  again.  The  maximum 
temperature  which  can  be  borne  by  fungi  varies  in  the  different  species  ; 
a  few  are  capable  of  growth  at  70°  to  74°  0.  (Van  Tieghem).  The  de- 
velopment of  all  kinds  is  stayed  at  a  temperature  of  5°  C.  They  become 
stiff  and  immobile,  but  are  not  absolutely  killed  even  by  very  extreme 
degrees  of  cold.  The  rigor  frigoris  sets  in  at  different  temperatures  in 
different  species  ;  in  the  case  of  B.  Urmo  at  5°  C,  of  B.  anthracis  at  15° 
C.  For  B.  anthrdfis  the  temperature  most  favorable  to  development 
is  30°-40°  C;  at  42°  C.  development  ceases.  B.  termo  develops  best 
between  30°  C.  and  35°  C. 

All  bacteria  and  all  bacterial  germs  are  killed  by  boiling-hot  water  or 
steam,  after  exposure  for  a  certain  time.  The  spores  are  much  more 
resistant  than  the  bacteria.  In  dry  air  both  may  endure  much  higher 
temperatures.     Spores,  for  instance,  are  not  destroyed  at  a  temperature 
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of  140°  C.  until  after  three  hours'  exposure.     B.  termo  perishes  at  65° 
C,  if  the  temperature  be  kept  up  for  a  considerable  time. 


[Researches  on  the  effect  of  temperature  on  the  bacteria  and  their 
spores  have  been  made  chiefly  by  Eidam  ("  Conn's  Beitrage  z.  Biologie 
d.  Pllanzeu,"  vol.  ii.),  Koch,  Wolffblig*!,  Gaffky,  and  Loffler  f«  Mitth.  a.  d. 
k.  iicsundheitsarnte,"  Berlin,  1881),  Van  Tieghem  (*'  Bull.  Soc.  Bot.,*1 
1881).     The  following  are  the  chief  results  arrived  at. 

Mactirium  termo  passes  into  rigor  f rigor  U  at  5°,  into  rigor  caloris 
at  40°.     At  45°  the  ordinary  putrid  decomposition  of  albuminoids  ceas< 
to  go  on  (Eidam). 

Bacillus  anthraeh  multiplies  the  more  slowly  as  the  temperature  is 
lower,  within   certain   limits.     Between  30°   and  40°  growth  and  spore- 
formation   are   completed   in   twenty-four  hours  ;  at   25°  this  time  is  ii 
creased  to  thirty-five  or  forty  hours.    *At  23°  the  spore-formation  occupu 
forty-eight  or  fifty  hours  ;  at  20°  seventy-two  hours  ;  at  18°  it  takes  fiv< 
days,  at  16°  seven   days.     Below  15°  growth  and  spore- formation  c< 
(  K* toll).     Spores  are  still  formed  at  a  temperature  of  42°.     See  also  San- 
derson and  Ewart,  Quarterly  Journal  J//V,  S-i,  1878. 

Bacteria  without  spores,  when  exposed  to  hot  air,  cannot  endure  a 
temperature  much  over  100°  for  so  Ion":  as  an  hour  and  a  half.  The 
spores  of  bacilli  are  only  destroyed  after  three  hours'  exposure  to  a 
temperature  of  140°.  In  the  case  of  objects  exposed  to  heat  with  a  i 
to  disinfection,  it  is  noteworthy  that  the  temperature  penetrates  very 
slowly.  Objects  of  moderate  size,  such  as  bundles  of  clothing,  pillowj 
ofo*|  are  not  completely  disinfected  even  when  exposed  for  three  or  four 
hours  to  a  temperature  of  140°  (Wnlffhiigei).  Anthrax-bacilli  perish 
when  exposed  to  boiling  water  for  two  hours  ;  when  exposed  to  steam 
in  a  closed  space  ten  minutes  suffices.  On  the  other  hand,  the  peeuliai 
bacillus  found  in  garden-soil  is  not  destroyed  by  this  exposure.  Supei 
heated  steam  at  105°  kills  all  bacterial  germs*  A  jet  of  steam  is  moi 
powerful  than  steam  in  a  oloaed  ehambcr.  It  will  kill  all  kinds  of  germs 
in  ten  to  fifteen  minutes,  ami  It  readily  penetrates  the  articles  to  be  dis- 
infected (Koch,  Gaffky,  LofHer).  When  using  boiling  water  for  disin- 
fecting purposes,  care  must  be  taken  that  the  heat  is  kept  up  long 
enough,  /.e.,  until  all  the  parts  are  warmed  «ip  to  100°, 

Tlje  effect  of  temperature  in  modifying  the  virulence  of  pathogenous 
bacteria  will  be  referred  to  later  on.] 

100.  Another  factor  of  importance  in  regard  to  bacterial  development 
is  the  presence  of  foreign  or  mm-nutritive  substances  in  the  nutrient 
liquid.  Many  substances  (like  corrosive  sublimate,  bromine,  iodine,  and 
some  acids)  have  a  Very  powerful  effect  even  in  small  quantity.  Th«-v 
put  an  end  to  growth  and  fermentive  action,  or  kill  the  organisms  out- 
right. Other  substances  have  no  injurious  effect  unless  present  in  con- 
siderable quantity. 
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The  fermentive  action  of  the  fungi  leads  to  the  formation  in  the 
nutrient  liquid  of  substances  which,  when  they  reach  a  certain  degree  of 
■entration,  may  ultimately  put  a  stop  to  the  growth  and  multiplica* 
ti<>u  of  the  fungi  themselves.  In  alcoholic  or  lactic  fermentation,  for 
instance,  the  gradually  accumulating  alcohol  or  lactic  acid  ultimately 
brings  the  fermentive  process  to  a  standstill. 

If  nutritive  matters  be  present  in  excess  (or  if,  in  other  words,  the 
supply  of  water  be  inadequate),  the  growth  and  multiplication  t>f  the  fungi 
ceases  in  like  manner.  This  is  the  reason  why  conserves  of  fruit  made 
with  sugar  do  not  ferment,  why  condensed  milk  does  not  turn  sour,  and 
why  dried  or  salted  meat  dues  not  putrefy.  By  withdrawing  water, 
or  by  adding  substances  which  dissolve  in  the  organic  liquids,  we  are 
able  to  increase  the  proportion  of  solids  to  liquids  in  organic  substances 
such  as  provisions,  and  so  preserve  them  from  decomposition  by  fungi. 
The  quantity  of  water  necessary  for  the  development  of  fungi  like 
bacteria  and  the  yeast-plant  is  greater  than  in  the  case  of  the  mould- 
fungi, 

Horwath's  and  Reinke's  researches  ("  Pfiugers  Arch.,"  xviL,  xxiii.) 
show  that  constant  agitation  of  the  liquid  hinders  the  development  of 
bacteria,  and  may  even  check  their  multiplication  altogether. 

A  further  factor  of  importance  in  bacterial  development  is  the  pres- 
ence of  lower  orders  of  fungi  in  the  nutrient  liquid.  As  higher  plants 
often  encroach  on  and  interfere  with  each  other,  so  it  is  possible  for  bac- 
teria, yeast-plants,  and  moulds  to  interfere  and  compete  with  each  other 
for  nutriment  (Nageli).  A  bacterium,  which  is  thriving  and  multiply- 
in  a  given  liquid,  may  be  checked  and  ultimately  killed  merely  by  in- 
troducing another  fungus  which  is  still  more  at  home  in  the  liquid. 
Thus,  if  we  introduce  into  a  nutrient  liquid  containing  sugar  the  germs  of 
a  number  of  fungi  of  different  classes,  the  bacteria  alone  will  multiply 
and  set  up  lactic  fermentation.  If  a  half  per  cent,  of  tartaric  acid  be 
now  added,  the  yeast-fungi  alone  will  proceed  to  multiply,  and  alcoholic 
fermentation  will  begin.  Add  now  from  four  to  five  per  cent,  of  tartaric 
acid,  and  mouldy  growths  appear.  The  tartaric  acid  does  not  kill  the 
other  fungi  ;  it  merely  favors  one  more  than  the  others.  Thus  it  is  that 
in  grape-must   it  is   only   the  yeast-fungi  which  flourish,   though  other 

ns  are  certainly  present.     Only  when  the  sugar  is  all  used  up  have 
tacteria  a  chance  to  multiply,  and  then  they  sot  up  acetous  fermen- 
tation.    Mould-fungi  may  then  develop  in   the  presence  of  the  vinegar, 
and  they  consume  the  acetic  acid.     Lastly,  when   this  is  done,  the  bac- 
teria reappear  and  set  up  putrefaction. 

n  among  the  Bacteria  themselves  a  like  mutual  interference  and 
struggle  for  existence  is  observed.  Micrococci  may  be  thrust  aside  by 
nitrobacteria.  Bacilli  may  be  killed  by  Bacterium  temio,  when  the 
supply  of  oxygen  is  insufficient  for  both. 

It  is  also  a  point  of  importance,  when  there  are  various  kinds  of 
furiLr  >  present,  to  know  which   kind   is   most   abundant.      If   the 
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soil  be  equally  well  adapted  for  two  or  more  farms,  the  form  represented 
by  the  majority  of  germs  will  have  the  advantage. 


[Koch  and  Wolffhiigel  have  made  very  careful  investigations  into  the 
action  of  various  substances  on  the  life  and  multiplication  of  bacteria, 
(*  Mitthetfuugen,  etc.,"  1881).  The  subject  has  also  been  treated  by 
Ruchholtx  (u  Arch.  f.  exp.  Path.,'1  iv..)f  Schotte  and  Gartner  ("Deutsche 
Viertelj.  f.  Off,  Gesuud.,"  xii.,  188U),  Niigeli  (*'  Die  niedereti  Pilze," 
Munich,  1877  and  1882),  Roberts  ("  Phil.  Trans.,"  1BU),  Hamlet  (./<» 
<Vf//it  Sue.,  1881),  and  many  others.  The  following  results  of  investi- 
gation are  worthy  of  note. 

Corrosive  sublimate  has  the  most  powerful  effect  on  bacteria:  an 
aqueous  solution  of  1:30,000  kills  the  spores  of  bacilli  in  ten  minutes. 
A  solution  of  1:5,000  is  thus  a  certain  disinfectant,  even  when  the  time 
of  exposure  is  very  short.  Mercuric  sulphate  is  somewhat  less  active* 
Koch  finds  that  an  aqueous  sublimate-solution  of  1:300,000  puts  a  stop 
to  the  germination  of  bacterial  spores. 

Sulphurous  acid  does  not  take  a  high  place  as  a  disinfectant.  Bac- 
teria clinging  to  dry  objects  are  killed  by  twenty  to  thirty  minutes'  ex- 
posure to  an  atmosphere  containing  1  vol.  per  cent,  of  sulphurous  acid. 
Spores  of  /?.  zttfitilis  and  B,  anthrwis  are  still  capable  of  development 
after  ninety-six  hours'  exposure  to  an  atmosphere  containing  5  to  6  vols, 
per  cent,  of  sulphurous  acid.  Even  when  moist  they  are  very  hard  to 
kill  with  it.  It  is  thus  an  altogether  untrustworthy  disinfectant,  and  all 
the  more  because  it  has  little  power  of  penetrating  compact  DM0MI 
bundles  (Wolffbfegel,  Buchholtz,  Schotte  and  Gartner,  Koch,  Buohuer). 

Carbolic  acid  in  five  per.  cent,  solution  will  kill  the  spores  of  the 
anthrax-bacillus  in  twenty-four  hours.  A  three  per  cent,  solution  will 
not  do  so  in  the  same  time.  The  bacilli,  however,  are  killed  in  a  few 
minutes  even  by  a  one  per  cent,  solution.  A  solution  of  1:400  checks 
the  development  of  bacterial  spores.  Vapor  of  carbolic  acid  at  ordinary 
temperatures  is  without  effect  ;  at  f>5°  C  it  kills  spores  in  two  or  three 
hours  (Koch,  foi\  M*  ;  Do  la  Croix,  *<  Arch,  f.  exp.  Path,,"  xiii.).  Chlo- 
ride of  zinc  in  five  per  cent,  solution  has  no  effect  on  anthrax-spores — 
even  wh  n  they  have  lain  in  it  for  a  month  (Koch). 

Iodine,  bromine,  and  chlorine  are  far  more  active  than  sulphurous 
acid.  Bacilli  cease  to  grow  in  presence  of  iodine  in  the  proportion  of 
1:5,000,  and  of  bromine  of  1:1,500.  Steam  from  broniim  -war-r  kills 
spores  in  twenty-four  hours,  from  chlorine-water  in  two  days.  Iodine- 
water  and  chlorine-water  kill  spores  in  one  day,  a  five  per  cent,  solution 
of  chloride  of  lime  in  ten  days.  Benzoic  acid,  sodium  benzoate,  potas- 
sium chlorate,  and  quinine  have  little  effect  on  spores.  The  following 
substances,  even  in  dilute  solution,  have  a  restraining  influence  on  bac- 
terial development:  allylic  alcohol  ;  oils  of  mustard,  peppermint,  turpen- 
tine, and  cloves ;  thymol  ;  chromic,  picric,  hydrochloric,  and  salicylic 
acids  ;  quinine.     The  effect  is  perceptible  in  solutions  of  1:300,000  for 
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oil  of  peppermint,  of  1:800  for  quinine,  of  1:  75,000  for  oil  of  turpen- 

All  disinfecting  agents  should  be  used  in  aqueous  solution.  In  alco- 
hol or  oil  they  are  either  inactive  or  enfeebled.  Bacillus-spores  still 
retain  their  power  to  germinate  after  lying  for  months  in  absolute  alco- 
hol.    In  water  and  in  glycerine  they  may  lie  for  weeks  undestroyed 

Bacteria  become  less  able  to  resist  heat  iu  presence  of  small  quantities 
of  acid.  They  are  made  more  resistant  by  alkalies.  For  the  effect  of  light 
on  their  development  see  Engelmaun,  u  Rev.  internal.   Sci.  biob,"  1833.] 

191.  Influence  on  the  nutrient  liquid,  In  the  first  place  the  bac- 
teria, as  they  grow  and  multiply,  withdraw  from  the  nutrient  liquid  the 
elements  they  require  for  building  up  their  cells.  These  elements  are 
chiefly  nitrogen,  carbon,  hydrogen,  and  oxygen,  as  also  the  mineral  con- 
stituents mentioned  in  Art.  188.  In  the  next  place  they  set  up  marked 
uical  changes  in  the  nutrient  liquid.  It  is  bacteria  which  superinduce 
putrid  decomposition  in  albuminoid  bodies  ;  they  transform  sugar  into 
lacti<  .i«!  i  Us  in  soured  milk)  ;  lactic  acid  into  butyric  acid  (as  when 
sourkrout  ferments,  or  butter  becomes  rancid)  ;  sugar  into  a  gum-like 
slime  (as  iu  "slimy"  or  "  long H  wine);  and  alcohol  into  acetic  acid. 
Large  quantities  of  material  may  in  this  way  be  very  rapidly  transformed. 

When  albuminoids  undergo  putrid  decomposition,  we  have  formed 
peptones  and  similar  bodies  ;  a  certain  putrid  principle  or  poison  (Pan urn), 
and  bodies  resembling  ferments  j  sepsin  (Bergrnann  and  Schmiodeberg)  ; 
nitrogenous  bases,  like  leucin  and  tyrosiu  ;  amines  like  metbvlamine, 
ethylamine,  propylamine  ;  fatty  acids,  like  formic  acid,  acetic  acid,  propi- 
onic acid,  butyric  acid,  valerianic  acid,  palmitic  and  stearic  acids,  lactic 
acid  succinic  acid,  etc.  ;  aromatic  matters,  indol,  phenol,  cressol,  pyro- 
catechin,  hydroquinone,  hydroparaouminic  acid,  and  paroxyphenyhicetia 
acid  (von  Nencki,  Salkowski,  Brieger)  ;  and  lastly,  sulphuretted  hydro- 
gen, ammonia,  carbonic  anhydride,  and  water.  These  products  are  the 
result  partly  of  hydration,  partly  of  reduction,  and  partly  of  oxidation. 

The  immediate  cause  of  the  process  is  unknown.  Niigeli  (w  hie 
niedereu  Pilze,"  1877),  Pasteur,  Lister,  and  others,  regard  the  decompo- 
sition as  the  direct  result  of  the  vegetation  of  the  bacteria.  Decomposi- 
tion and  fungus  are  inseparable  ;  the  one  ceases  when  the  other  is 
removed.  Processes  of  this  nature,  set  up  by  bacteria,  are  best  distin- 
guished as  fermentations.  Considered  with  respect  to  their  property 
of  setting  up  fermentation,  bacteria  are  often  described  as  "  formed  "  «»r 
-<  organized "   ferments.      Bacteria   have  also   the  power  of  setting  free 

•  ain  substances  which  have  a  decomposing  action  like  themselves,  but 
are  capable  of  separation  from  them,  and  are  known  as  "unorganized  " 
ferments.  Such  unorganized  ferments  can,  for  instance,  change  lactose 
into  fermentable  sugar,  transform  starch  and  cellulose  into  grap«i  sugar, 
and  render  soluble  coagulated  albumen  and  other  insoluble  albuminoids. 
In  consequence  of  such   changes   milk  may  undergo  alcoholic  ferments- 
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tion,  wood  may  become  soft  and  rotten,  damp  bread  turn  sour,  and  in- 
soluble albuminous  matters  be  transformed  into  a  putrid  atnmoniacal 
slime. 

Under  the  influence  of  bacteria  are  also  developed  certain  bitter,  acrid, 
and  nauseous  products,  of  whose  composition  nothing  is  known  (as  when 
milk  turns  bitter),  Now  and  again  coloring  matters  are  produced  by 
them,  red,  yellow,  green,  blue,  and  violet.  80  bread  may  become  covered 
with  a  blood-red  film  of  MioroGOOCW  prodifftOGUt  ("bleeding"  bread). 
Bandages  and  pus  in  wounds  become  blue  from  the  presence  of  Mb 

Ui  oyiXnSUi,  Boiled  eggs  exposed  to  moist  air  are  often  quickly 
covered  over  with  a  vellow  film  of  Micrococcus  luteits. 


[The  hypotheses  proposed  to  explain  fermentation,  especially  the 
alcoholic  fermentation,  have  been  xery  various.  Some  of  them  attempt 
to  connect  the  process  intimately  with  the  vital  activity  of  the  cells  which 
give  rise  to  it  ;  others  seek  to  separate  them,  Liebig  describes  the  pro- 
cess as  a  molecular  tBOtiott  transmitted  by  matter  (the  unformed  ferment) 
already  in  a  state  of  chemical  motion  (kfl.,  In  the  act  of  deoompOMDg)  to 
other  matters  composed  of  elements  in  I0O6*  combination.  Hoppe-Seyler 
and  Trau be  (M  Pll  tiger's  Arch.,"  xii.,  1S75,  and  '*  Phy siologieohe  Chemie *) 
imagine  that  the  cells  secrete  certain  unformed  ferments,  which  produce 
decomposition  by  mere  contact  (or  eataiytically),  without  themselves 
taking  part  in  the  chemical  changes  they  set  up. 

Pasteur  (*'  Arinal.  de  Chimie  et  de  Phys.,"  58,  64;  "Comptes  Ren- 
dus,"  ,:>.  W,  47,  5G,  80;  "Studies  on  Fermentation,"  London,  1879; 
Docl&tuc'l  Ferments  et  Maladies,"  Paris,  1882)  regards  fermentation 
as  immediately  dependent  on  the  activity  of  the  living  cells.  Fermenta* 
tion  begins  only  when  the  supply  of  free  oxygen  to  the  cells  is  restricted. 
They  then  begin  to  abstract  oxygen  from  the  compounds  contained  in 
the  nutrient  liquid,  and  so  disturb  their  molecular  equilibrium. 

NilgelPs  physical  (or  molecular)  theory  ("  Abhand.  d.  bayr.  Akad. 
math,  physic.  Ch,"  xiiL  p.  7»,  1&7D)  supposes  that  the  natural  motions  of 
the  molecules  and  atoms  of  the  various  constituents  of  the  living  cell- 
protoplasm  are  transmitted  mechanically  to  the  fermenting  matter.  The 
protoplasmic  constituents  remain  chemically  unchanged,  but  the  mole- 
cular equilibrium  of  the  fermenting  matter  is  disturbed,  and  disintegra- 
tion results.  Nigelffl  theory  emphasise*  strongly  the  dependence  of  the 
fermentive  process  on  the  life  of  the  cells,  and  is  thus  in  harmony  with 
our  general  view  that  all  vital  processes  are  ultimately  cellular. 

The  power  of  exciting  fermentive  decomposition  in  nutrient  liquids 
is  very  probably  possessed  not  merely  by  bacteria  and  yeast-cells,  but 
also  by  the  cells  of  higher  organisms,  as  of  man.  Voh  ("  Physiologic 
des  StofTwechsels,"  Leipzig,  1881)  refers  the  disintegration  of  the  soluble 
albumen  circulating  through  the  system  to  fermentive  action  of  the  tissue- 
cells.  Pasteur  has  shown  that  in  proper  conditions  fruits  and  leaves  inn y 
exhibit  fermentive  properties. 
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The  chemical  changes  occurring  in  the  putrid  decomposition  of  the 
albuminoids  have  been  studied  by  Xencki,  Salkowski,  Brieger,  and  llil- 
ler.  See  Htller,  M  Die  Lehre  von  der  Faulniss,"  Berlin,  lsy(J  ;  Nencki, 
**  Zersetzung  der  Gelatine  und  des  Eiweisses  bei  der  Faulniss  ink  run- 
creas,*'  Bertie,  1874,  and  articles  in  the  "  Joum.  fiir  prakt,  Chemie," 
Journ.  fiir  physiol.  Chemie,-1  and  "  Bericht.  d.  deutsch.  chemisch. 
esell.,"  1876-82  ;  Salkowski,  articles  in  the  M  Bericht.  d.  d.  chem.  Ges.,n 
d  M  Zeitsch.  f.  physiol.  Chern.,"  of  the  last  year  or  two  ;  Brieger, 
**  Zeitsch.  f.  physiol.  Chem.,"  ii.,  ill.,  iv.,  and  "  Zeitsch.  f.  klin,  Med.,"  iiuj 
Gautier  and  retard,  u  Comptes  Rendus,"  1KH^ 

The  quantity  of  oxygto  present  has  an  important  influence  on  the 
products  formed  in  bacterial  decomposition.  Pasteur  asserts  that  fungi 
hich  grow  in  presence  of  oxygen  set  up  chiefly  oxidative  changes. 
ose  which  can  multiply  in  the  absence  of  oxygen  give  rise  to  non-oxi- 
tive  decompositions.  Hoppe-Seyler  ("Ueb.  d.  Einfluss  des  Sauer- 
stoffes  auf  Gahrungen,"  Strasburg,  1SS1)  supports  this  view  by  his  ob- 
servation that  when  oxygen  is  abundantly  supplied  to  the  yeast-plant 
e  disintegration  of  sugar  into  alcohol  and  carbonic  anhydride  is  retard- 
,  and  volatile  acid  bodies  are  produced  in  abundance.  If  bacteria  in 
albuminous  liquid  be  well  supplied  with  oxygen,  products  like  indol, 
dropuramiminic  acid,  and  sulphuretted  hydrogen  (which  are  largely 
rmed  when  oxygen  is  wanting),  entirely  disappear.  The  oxygen  oxi- 
es  them  as  they  are  produced  ;   the  primary  product!  of  the  fermenta- 

I  once  undergo  further  change. 
On  pigment-producing  bacteria  see  Cohn  and  Schroeter,  "Beitrage  z, 
iol.  d.  Pflanaen,"  vol.  i.] 


192.  Fermentation  and  putrefaction  can  only  take  place  in  the  pres» 
ence  of  the  corresponding  fungi,  and  the  amount  of  decomposition  pro- 
duced depends  on  the  quantity  of  fungi  present.  It  does  not,  however, 
follow  that  eaefa  kind  ot  decomposition  is  due  to  a  single  specific  fungus, 
nor  that  one  fungus  may  not  give  rise  to  more  than  one  kind  of  decora- 
tion. We  cannot  as  yet  define  with  certainty  the  kinds  of  decompo- 
sition which  correspond  to  each  species  of  fungus.  We  know,  however, 
that  ordinary  putrid  decomposition  occurs  under  the  action  of  MuHeriutn 
ternio  :  while  Cohn  asserts  that  micrococci  do  not  give  rise  to  putrid 
change,  but  to  changes  of  another  kind.  The  butyric  fermentation  is 
said  to  be  chiefly  due  to  the  presence  of  f  V.ostrirfium  fo/fyrtOKW*.  An- 
thrax-bacilli generate  ammonia  in  the  nutrient  liquid.  In  most  putrefy- 
ing substances  we  find  bacteria  of  several  species. 

Nageli  affirms  that  it  is  possible  by  cultivation  so  to  alter  the  prop- 
erties of  a  bacterium  that  it  no  longer  has  the  power  to  produce  the 
changes  originally  associated  with  it  ;  while  it  assumes  the  power  of 
calling  forth  fermentations  of  a  different  kind.  Thus  the  bacterium 
which  produces  the  lactic  acid  fermentation  may,  he  says,  be  cultivated 
in  saccharated  extract  of  meat  in  such  a  way  that  at  first  it  produces  in 
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milk  an  ammoniaeal  decomposition  only  ;  and  it  does  not  resume  its 
power  of  generating-  lactic  acid  until  after  several  generations.  If  this 
be  so  we  may  perhaps  infer  that  within  certain  limits  the  physiological 
properties  of  a  bacterium  may  he  transmuted  ;  or  at  least  that,  by  change 
of  condition,  one  or  other  of  several  potential  functions  may  be  called 
into  activity.     The  facts  have  not,  however,  been  sufficiently  confirmed. 

|  W»  have  said  that  fermentation  and  putrefaction  are  always  due  to 
fungi ;  but  we  do  not  thereby  deny  that  other  kinds  of  decomposition 
may  affect  organic  substances  in  which  fungi  play  no  part.  Such 
changes  do  in  fact  occur.  They  usually  take  the  form  of  slow  oxidation 
or  combustion,  in  which  carbonic  anhydride,  water,  and  (in  nitrogenous 
substances)  ammonia,  are  formed.  Such  slow  changes  are  set  up  when 
organic  matters  are  in  contact  with  water  and  atmospheric  air.  They 
also,  of  course,  occur  in  the  living  organ  ism.  In  dead  organic  matters 
the  process  corresponds  in  part  to  what  is  called  "dry  rotting"  or 
M  mouldering.'* 

Brieger  ("Zeitsch.  f.  klin.  Med,,"  iii.)  thinks  that  the  various  aromatic 
products  of  the  putrefaction  of  albumen  are  equally  well  obtained 
whether  it  is  set  up  by  the  addition  of  sewer-mud  or  of  pancreas.  The 
essential  factors  are  the  duration  of  the  putrefactive  prcttM*,  the  tem- 
perature, and  the  amount  of  oxygen  present.  The  albuminoids  undergo 
the  same  changes  in  the  intestine  as  they  do  in  artificial  putrefaction 
brought  about  outside  the  body.  The  same  Mlfai  "f  changes  are  also 
set  up  in  putrid  pleurisy  and  bronchitis,  and  in  pulmonary  gangrene.] 

193.  Bacteria  without  and  -within  the  body.  If  the  facts 
already  cited  be  duly  considered,  it  will  appear  very  probable  d  priori 
that  the  diffusion  of  the  bacteria  is  enormously  wide.  .Matters  on  whi« -h 
they  can  grow  and  thrive  are  found  almost  everywhere.  We  might 
especially  expect  to  find  them  wherever  dead  organic  substances  occur, 
either  in  solution  or  at  least  associated  with  a  certain  amount  of  w.v 
This  expectation  is  fully  confirmed  by  experience.  Bacteria  are  foun- 
all  waters,  whether  flowing  or  stagnant,  in  all  liquids  that  can  ferment  or 
putrefy,  and  in  all  vegetable  and  animal  tissues  that  are  sufficient! y  moist. 

KiM-h's  researches  have  shown  that  the  surface  soil  or  mould  is  extra- 
ordinarily rich  in  bacterial  germs.  It  is  surprising  to  learn  that  these 
are  chiefly  the  germs  of  bacilli  ;  but  micrococci  are  also  found.  In  soils 
soaked  with  midden-runnings  the  micrococci  are  more  numerous  than  the 
bacilli.  If  the  soil  become  very  dry,  the  micrococci  disappear  while  the 
bacilli  persist.  This  is  due  to  the  fact  that  the  resting-spores  of  bacilli 
are  very  tenacious  of  life.  The  micro-organisms  present  diminish  rapidly 
aa  we  go  deeper.  At  the  depth  of  a  metre  they  seem  entirely  absent. 
Spring-water  coming  from  a  depth  contains  hardly  any. 

But  we  have  by  no  means  exhausted  the  field  of  their  distribution. 
When  liquids  containing  fungi  are  violently  shaken  or  broken  into  spray, 
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the  fungi  pass  into  the  air.  This  happens  also  when  such  a  liquid  dries 
np,  or  when  a  solid  nutritive  substance  is  broken  up  or  disintegrates.  If 
in  the  latter  cases  no  substances  are  present  which  agglutinate  the  bac- 
teria into  a  compact  mass,  they  may  pass  into  the  air  in  immense  num- 
bers. Owing  to  their  extreme  smallness  and  lightness  (Xageli  estiinuti-s 
the  weight  uf  small  moist  bacteria  at  one  ten-thousand-millionth  (10-1*) 
of  a  milligramme)  they  are  carried  about  by  the  faintest  breath  ot"  air.  In 
this  way  they  must  of  course  very  often  reach  and  rest  on  bodies  which 
can  offer  them  no  nutriment.  But  they  must  also  often  fall  on  a  fit  soil, 
and  then  proceed  to  grow  and  multiply  afresh.  Circumstances  in  gen- 
eral are  in  fact  so  favorable  to  the  bacteria,  that  we  hud  them  or  their 
germs  almost  everywhere  ;  but  chielly  where  the  presence  of  organic 
matters,  moisture,  and  warmth  go  to  favor  their  multiplication. 

[Nageli  ("  Die  niederen  Pilze,"  Munich,  187?)  asserts  that  fungi  can 
U    into    the    air   when    their   nutrient    liquids    dry   up.      Soyka 
lunch,  acad.  Sitzutigsber.,  inath.-phys.  CI.,"  1S71)  has  shown  that  bac- 
teria may  be  swept  out  of   liquids   that  contain    them   by  gentle   air-cur 
rents.     Buchner  ("  Ueb.  d.  Beding.  d,  Ueberganges  von  Pil/.en  in  d.  Luft 
u.  tin.   d,   Einathmung  derselbenT  Zur  Aetiol.  d.  Infectionskrankh.,"  Mu- 
ll, 1881)  disputes  Soyka's  conclusions.      He  maintains  that  even  strong 
of  air  are  insufficient  to  sweep  bacteria  from  a  liquid  ;  and  that 
even  in  the  case  of  dried-up  masses  containing  fungi,  the  fungi  are  not 
Set  free  unless  the  surface  is  actually  broken.     Ziegler  agrees  rather  with 
Buchnera  view. 

geli  further  thinks  that  very  slight  upward  air-currents  are  enough 
to  prevent  floating  bacteria  from  settling  down.  The  condensed  watery 
vapor  that  surrounds  them  tends  to  maintain  their  buoyancy.  Friction 
also  retards  their  fall.  See  Soyka,  "  Ueb,  Canalgase  als  Verbreiter  epi- 
dem.  Krankh.,"  and  "Ueb.  Richtung  und  Starke  d.  Luftzuges  in  Sielen, 
Deutsche  Viertelj.  f.  offent,  Gesuudh.,"  x'.v.,  1882  ;  and  "Ueb.  d.  Natur 
and  d.  Verbreitun^  d.  Infectiouserreger,  Zur  Aetiol.  d.  Infectionskrankh.," 
Munich,  1881  ;  Niigeli,  "  Untersudi.  lib.  nied.  Pilze.,"  Munich,  1882. 

WVrnieh  (**  Cohn^s  Beit.  z.  Biol  d.  Pflanzen,"  iii.)  has  shown  that  air- 
currents  may  sweep  off  bacteria  from  moist  fungus-masses  adhering  to  the 
surface  of  solid  bodies.  Researches  on  the  bacteria  and  bacterial  germs 
found  in  the  air  have  been  published  by  (John  (Jog.  clt,),  Miquel  (u  Des 
bacteries  atmospheriques,"  "  Gaz,  m6d,  de  Paris,"  30,  1880),  Weniich 
irch.  Arch.,"  vol.  Ixxix.),  Tyndall.  ("  Floating-matter  of  the  Air," 
London,  1881);  Cunningham  ("Microscopic  Exam,  of  Air,"  Calcutta, 
1874)  gives  an  excellent  summary  of  previous  observations.  On  bacteria 
and  thetr  germs  in  the  soil,  see  Koch  (loc.  cit.)%  and  Ceoi  ("Arch.  f.  exp. 
Path.,"  XV,).] 


194.   Consideration  of  the  wide-spread  occurrence  of  the  bacteria  and 
their  peculiar  vital    properties   will    already   have    raised   the  question 
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-whether  these  micro-organisms  may  not  have  the  power  of  exciting  more 
or  less  grave  disturbances  in  the  human  system,  provided  they  obtain  an 
entrance  into  it.  We  have  seen  that  almost  all  fluids  contain  bacteria  or 
their  germs,  unless  they  are  actually  poisonous  or  are  kt  sterilized  "  by 
appropriate  means,  such  as  by  boiling.  Micro-organisms  are  also  fre- 
quently found  in  solid  organic  matters.  In  view  of  this  it  would  seem 
that  we  cannot  avoid  swallowing  numbers  of  bacteria  with  our  food. 
Moreover,  we  frequently  eat  articles  which  are  in  a  state  of  partial  pu- 
tridity or  fermentation  (such  as  cheese  and  milk)  ;  in  this  state  they  of 
course  contain  numerous  bacteria.  The  alimentary  tract  must  thus  be 
reached  by  enormous  multitudes  of  bacteria,  together  with  the  products 
of  decomposition  which  they  set  up. 

This  is,  however,  by  no  means  the  only  way  in  which  we  come  into  in- 
timate relation  with  these  organisms.  The  air  always  contains  a  greater 
or  lesser  number  of  them.  In  breathing  we  draw  them  into  the  Lungs, 
and  they  settle  in  the  bronchi  or  alveoli. 

Lastly,  all  parts  exposed  to  the  air  come  into  contact  with  bacteria, 
the  unwounded  skin  as  well  as  the  wounded  or  abraded  skin. 

What  becomes  of  all  these  organisms  ?  The  greater  number  un- 
doubtedly pass  out  of  the  body  again.  It  is  hardly  possible  that  any  can 
penetrate  into  the  deeper  tissues  through  the  uninjured  skin.  Those 
which  settle  on  the  mucous  membranes  are  certainly  for  the  most  part 
not  absorbed,  but  are  thrown  oft  after  a  longer  or  shorter  time.  This  is, 
however,  not  always  the  case.  Experience  shows  that,  in  special  circum- 
stances,  bacterial  invasion  of  the  system  may  actually  start  from  the  mu- 
cous membrane. 

What  is  the  exception  in  the  case  of  mucous  membranes  is  the  rule  in 
the  case  of  matters  inhaled  into  the  lungs.  Experiment  shows  that  fine 
corpuscular  or  particulate  matters  are  very  quickly  taken  up  by  the 
lymphatic  capillaries  of  the  lungs,  and  are  so  carried  into  the  lymphatic 
glands,  or  it  may  be  into  the  b!ood.  Wounded  surfaces  are  in  like  man- 
ner quick  to  absorb  such  corpuscular  bodies. 

Resuming  what  we  have  said,  we  may  put  it  generally  that  baeU-i ift 
of  various  forms  may  reach,  not  only  the  surfaces  of  the  body  which  are 
directly  accessible  from  without,  but  also  at  times  the  deeper  structures, 
if  circumstances  favor  their  penetration. 

[The  question  whether  bacteria  occur  in  the  healthy  body  seems 
easily  answered  from  such  general  considerations,  though  it  is  one  which 
has  been  much  disputed.  Bacteria  are  perpetually  entering  the  body 
with  the  food  we  eat  and  the  air  we  breathe.  They  must,  therefore  . 
at  times  found  in  the  tissues,  especially  in  places  where  access  is  tin 
The  fact  that  they  are  not  easy  to  demonstrate  is  readily  explained.  It 
must  1m<  only  a  small  number  that  can  multiply  in  the  tissues  they  have 
penetrated  ;  the  majority  must  quickly  perish.  See  Nencki,  "  Journ.  f. 
prakt.  Chemie,"  1870  ;  Weissgerber  and  Perls,  "Arch.  ft  exp.  Path.,"  vi.; 
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Rosenbaeh,  "Deutsche  Zeitsch.  f.  Cbir.,"  xiii. ;  Leube,  "  Zeitsch.  f.  klin. 
Mta.,"  iii.;  Sternberg,  "Stud.  Biol.  Lab.,"  Baltimore,  1881;  Lister, 
"  Trans.  Hoy.  Soc.  Edin.,"  1875.  Leube,  Lister,  Koberts,  and  others  have 
been  unable  to  find  living  bacteria  in  healthy  urine.  This  would  indi- 
cate that  the  greater  part  of  the  bacteria  which  penetrate  into  the  body 
are  destroyed.] 

195.   If  the   bacteria   were   inert  corpuscular  elements,  incapable  of 
multiplication,  we  should  have  little  more  to  say  concerning  their  signifi- 
ince  to  the  human  organism.      We  should  merely  have  to  point  out  that 
ley  are  in  part  taken  into  the  body  at  certain  points,  are  carried  about 
ither  or  thither   within   it,  are  deposited  here  or  there   as   innocuous 
distances,  and  sooner  or  later  are  destroyed  or  cast  out  again   through 
he  liver,  kidney,  or  other  secreting  organ.     As  a  fact  this  is  what  really 
tappens  with   regard  to  some  of  the   bacteria.     Even   when  they  pass 
through  the  bronchial  glands  from  the  lungs  into  the  blood,  they  have 
no  more  significance  than  any  other  like  minute  foreign  matters,  such  as 
occasionally  circulate  in   the  blood  without  causing  disturbance.     These 
simply  deposited  and  destroyed,  or  excreted.     Thus  the  Micrococcus 
tte%ts  may  be  introduced  in  considerable  quantity  beneath  the  skin  of  a 
without  inducing  any  serious  affection  either  of  the  tissue  or  of 
te  system  generally.     The  bacteria  which  are  thus  innocuous  may  easily 
>e  indicated  from  previous  considerations.     They  are  such  as  cannot  find 
ithin  the  human  body  the  conditions  favorable  to  their  development. 
This  is  unfortunately  not  the  case  with  all  bacteria.     There  are  some 
which  find  their  appropriate  soil  in  the  perfectly  healthy  organism,  and 
it  they  grow  and  multiply.     Others  are  unable  to  settle  in  a  perfectly 
healthy  body  ;  they  can  only  develop  when  the  physico-chemical  consti- 
tution of  the  tissues  is  morbidly  altered  so  as  to  correspond  with  their  re- 
quirements. 

The  forms  of  bacteria  that  have  the  power  of  gravely  affecting  the 
system,  whether  it  be  healthy  or  diseased,  are  described  as  pathogenous 
bacteria. 


[It  is  manifest  from  the  above  that  the  determination  of  the  vital 
properties  and  conditions  of  the  different  bacteria  is  a  matter  of  the 
greatest  importance.  This  knowledge  would  enable  us  to  combat  earlier 
the  development  of  bacterial  disease,  and  the  injury  it  produces.  It 
would  further  give  us  the  necessary  hints  for  preventing  its  invasion  ; 
for  we  should  know  where  to  seek  the  bacteria  and  how  to  destroy  them 
or  render  them  harmless.  Our  knowledge  in  this  respect  is  unfortu- 
nately still  defective.  There  are  but  few  species  of  bacteria  whose  life- 
history  we  know  with  any  exactness  of  detail.] 

196.  The  factors  which  determine  the  invasion  and  the  course  of  de- 
velopment of  bacteria  within  the  human  body  are  two.     On  the  one 
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hand,  the  bacteria  must  be  endowed  with  certain  vital  properties  of  a 
special  kind  ;  on  the  other  hand,  there  must  be  a  predisposition  on  the 
part  of  the  system. 

Our  present  knowledge  does  not  yet  allow  us  to  specify  accurately  the 
properties  which  an  infective  bacterium  must  possess.  We  can  only 
in  general — that  it  must  find  within  the  body  and  in  proper  combination 
all  the  conditions  necessary  for  its  growth  and  multiplication.  Thus  the 
temperature  of  the  body  must  be  such  as  favors  its  development  ;  it  must 
be  able  to  abstract  fit  nutriment  from  the  tissues  in  which  it  settles  ;  it 
must  nowhere  encounter  substances  which  check  or  injure  it. 

Investigations  into  the  bacterial  affections  have  shown  that 
slight  chemical  changes  in  the  constitution  of  a  tissue  are  often  enough 
to  determine  whether  a  given  bacterium  can  develop  in  the  tissue  or  not. 
In  other  words,  the  significance  of  this  factor  of  predisposition  is  greater 
than  it  may  have  appeared  at  first  sight.  Now  and  then,  of  course,  the 
predisposition  is  due  to  very  obviouB  alterations  in  the  tissues.  For  in- 
stance, we  find  that  many  cases  of  bacterial  invasion  depend  on  the  for- 
mation of  a  local  necrosis  or  wound,  in  which  the  fungus  can  settle  and 
develop.  In  other  cases  some  grave  disturbance  of  the  circulation  may 
lead  to  a  failure  of  resistance  on  the  part  of  the  tissue.  These  instances 
are,  however,  matched  by  others  in  which  the  anatomical  basis  of  the  pre- 
disposition is  beyond  our  power  to  discover.  We  know,  for  example, 
absolutely  no  reason  why — of  two  individuals  exposed  to  the  infection  of 
measles,  scarlatina,  small-pox,  typhus,  or  tuberculosis — the  one  should  be- 
taken with  the  disease  and  the  other  left.  The  factors  which  decide  the 
matter  in  such  cases  are  plainly  such  as  at  present  escape  our  notice, 
either  from  their  apparent  slightness,  or  because  they  are  not  such  as  our 
tests  can  discover.  Yet  they  doubtless  consist  in  very  real  and  very  spe- 
cial differences  in  the  condition  of  the  tissues.  Manv  of  the  bacteria  can 
only  come  to  development  within  the  human  body  on  rare  occasions,  as 
their  usual  habitat  is  without  it.  Others  only  meet  with  fit  conditions 
for  their  existence  and  growth  within  the  body,  and  do  not  multiply  at 
all  without  it. 


[The  respective  parts  played  by  the  inherent  properties  of  the  bacte- 
rium and  the  predisposition  of  the  tissues  to  invasion  have  been  illus- 
trated by  many  observations  both  clinical  and  experimental.  If  a  mass 
of  bacteria  of  different  forms  be  introduced  into  an  animal's  body,  some 
of  the  forms  develop  and  lead  to  certain  tissue-changes,  others  perish  in* 
ert.  If  a  similar  mass  be  injected  into  an  animal  of  a  different  kind,  the 
bacteria  which  develop  are  not  the  same  as  in  the  first  instance.  Koch 
(*■  Aetiologie  der  Wundinfectionskrankheiten,"  Leipzig,  18T8,  M  Trau- 
matic Infective  Diseases,"  London,  1880)  has  shown  that  there  is  a  fungus 
which  brings  certain  death  to  one  species  of  mouse,  while  it  is  entirely 
inactive  when  introduced  into  another  species  of  mouse.  Mice  are 
highly  susceptible  to  the  infection  of  anthrax  ;  rata  enjoy  an  almost  per- 
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feet  immunity.  The  poison  of  «*  rabbit-septiceemia "  kills  rabbits  and 
mice  with  unfailing  certainty  ;  guinea-pigs  and  rats  are  unstated  by  it  ; 
aparrows  and  pigeons  again  are  highly  susceptible.  The  sjiirillum  of 
human  relapsing  fever  will  develop  only  in  monkeys  among  the  lower  ani- 
mals. Animals  of  the  same  species,  but  differing  in  age,  have  different 
degrees  of  susceptibility.  Young  dogs  are  easily  infected  with  anthrax, 
old  ones  are  not  (Koch).  We  cannot  at  all  tell  on  what  circumstances 
immunity  of  this  kind  can  possibly  rest.  Similar  examples  are  easily  ob- 
tained (Arts,  204,  206).  The  majority  of  the  infective  disorders  are  in 
fact  limited  each  to  a  few  species  of  animals  or  to  a  single  one. 

Differences  also  exist  in  respect  of  the  diffusion  of  the  bacteria  through 
the  body.  The  fungus,  which  in  one  kind  of  animal  brings  about  a  fatal 
general  may  in  others  produce  a  merely  local  and  non-fatal  dis- 

turbance. Even  the  point  of  entrance  of  the  bacteria  into  the  body  has 
its  importance.  A  rabbit  inoculated  with  bacteria  in  the  back  of  the 
neck  may  die,  while  inoculation  of  the  ear  is  followed"  by  a  simple  local 
affection. 

Rossbach  has  quite  recently  announced  ("  Central b.  f.  med.  Wiss.,"  5, 
1882)  that  injection  of  papayotin  into  the  vessels  is  followed  by  a  rapid 
development  of  micrococci  in  the  blood,  so  that  in  two  hours  the  blood 
in  the  heart  is  found  to  be  swarming  with  them.  If  this  observation  be 
confirmed,  it  would  seem  to  show  that  the  composition  of  the  blood  is  so 
altered  by  the  unorganized  vegetable  ferment  that  germs  can  proceed  to 
develop  in  it  which  before  were  unable  to  do  so.  In  other  words,  that 
the  action  of  a  chemical  substance  has  called  forth  a  special  predisposi- 
tion. 

Rosenberger  (**  Centralb.  f.  med.  Wiss,,"  4  and  41,  1882)  observed  a 
like  result  after  the  injection  of  sterilized  septic  blood.  The  animals  died 
of  septicaemia,  bacteria  being  developed.  If  the  injected  liquid  were 
really  sterilized,  we  can  only  interpret  the  observation  as  showing  that 
the  septic  matter  so  altered  the  blood  and  liquids  of  the  animals  as  to 
make  them  predisposed  for  the  development  of  micro-organisms.  The 
experiments  do  not,  however,  seem  quite  free  from  objection.  In  1869 
Semner  communicated  similar  results,  which  he  obtained  with  the  use  of 
sepsin  prepared  from  yeast  ("  Viertelj.  f,  wiss.  Vetem!.,"  xxxii.). 

Boser  maintains  that  the  most  essentia!  condition  for  the  settlement 
of  bacteria  in  the  body  is  their  adaptation  to  the  quantum  of  mineral 
salts  present  in  the  blood  and  tissues.  This  can  hardly  be  a  sufficient 
condition.] 

1197,  The  healthy  organism  is  always  beset  with  a  multitude  of  non- 
pathogenous  baoteria.  They  occupy  the  natural  cavities  accessible 
from  without,  and  especially  the  alimentary  canal.  They  feed  on  the 
substances  lying  in  their  neighborhood,  whether  brought  intothe  body  or 
secreted  by  the  tissues.  In  so  doing  they  set  up  chemical  changes  in  thesa 
substances. 
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While  the  organs  are  acting  normally,  these  fungi  work  no  mischief 
to  the  tissues  in  which  they  lie,  or  to  the  system  generally.  The  products 
of  decomposition  set  up  by  such  non-specific  micro-organisms  are  either 
harmless,  or  are  conveyed  out  of  the  body  before  they  begin  to  be  act 

Settlements  of  this  kind  may,  however,  becume  of  Importance  if  the 
bacteria  proceed  to  develop  to  any  unusual  extent.  Tliis  happens  when 
the  contents  of  the  natural  cavities  in  question  remain  unchanged  for  any 
great  length  of  time,  or  when  (as  in  catarrh)  the  normal  secretion  under- 
goes some  alteration.  The  products  of  bacterial  fermentation  may  then 
accumulate  to  an  excessive  amount,  and  products  may  also  be  formed 
which  do  not  normally  occur.  Thus,  when  the  contents  of  the  stomach 
are  not  passed  on,  and  become  as  it  were  stagnant,  an  abnormally  acid 
fermentation  may  be  set  up.  If  the  ehyme  is  retained  over-long  in  the  small 
intestine,  the  aromatic  products  of  albuminoid  putrefaction  will  gather 
in  excessive  quantity.  So,  too,  we  may  have  decomposition  in  the  stag- 
nating secretions  of  the  bronchi,  prepuce,  etc.  All  these  changes  react 
harmfully  on  the  tissues  and  may  set  up  inflammation,  not  un frequently 
ending  in  suppuration  and  necrosis.  Moreover,  the  system  in  general 
may  suffer  by  absorption  into  the  blood  of  the  soluble  products  of  de- 
composition. 

The  latter  contingency  is  not  to  be  lightly  regarded.  Though  we 
may  partake  with  impunity  of  many  fermenting  or  decaying  substances  as 
food,  we  must  not  think  that  all  the  products  generated  by  the  non-patho- 
genous fungi  are  equally  harmless.  Highly  poisonous  substances  are 
formed  IB  many  of  the  bacterial  decompositions.  One  of  the  most 
speedily  fatal  of  diseases,  septicsemia,  is  due  to  poisoning  of  the  system 
with  the  products  of  bacterial  putrefaction,  or  sepsis.  Cadaveric  poison, 
the  poison  of  decaying  fish,  sausage,  cheese,  mussels,  etc.,  are  very 
probably  the  chemical  products  of  special  forms  of  putrefaction*  AVe  an* 
fortunately  know  but  little,  in  some  cases  wo  know  nothing,  of  the 
substances  which  have  this  poisonous  character.  Bergman n  and  Schmiede- 
berg  have,  it  is  true,  prepared  their  so-called  **  sepsin,"  and  Panum  his 
"putrid  poison,"  from  decaying  substances  ;  but  we  do  not  know  the 
composition  of  these  bodies,  and  they  are  certainly  not  the  only  poisons 
of  the  kind. 

Putrid  or  septic  poison  may  be  absorbed  by  wounds  as  well  as  by  mu- 
cous surfaces.  Septicemia,  which  has  just  been  cited  as  an  instance  of 
septic  poisoning,  is  generally  due  to  wound-infection.  It  is  due  to  the 
absorption  of  products  of  bacterial  decomposition  formed  in  a  wound  con- 
taminated by  bacteria  (Art.  204),  This  is  especially  apt  to  happen  when 
necrosed  tissue  exists  in  the  wound,  for  this  affords  the  bacteria  a  suit- 
able soil  for  their  development. 


[The  poisonous  action  of  putrid  matters  is  fully  discussed  by  Hiller  in 
"  Die  Lehre  von  der  Faulniss,"  Berlin,  1870,  He  gives  full  references  to 
the  literature  of  the  subject.     Hiller  lays  special  stress  on  the  fact  that 
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io  the  septic  process  it  is  not  simply  the  bacteria  themselves  that  do 
mischief,  it  is  the  products  of  their  action  which  act  so  as  profoundly  to 
alter  or  even  to  destroy  outright  the  tissues  exposed  to  them.  If  the  in- 
fection become  generalized,  it  is  almost  always  due  to  intoxication  of  the 
system  with  unorganixed  chemical  substances. 

Panum's  paper  just  alluded  to  is  in  "Yirch.  Arch.,"  vol.  lx.;  Herr- 
mann's is  a  work  called  "  Das  putrid©  Gift  und  die  putrido  Intoxication, "' 
Dorpat,  1866.  Wolff  ("  Virch.  Arch./*  vol  lxxxi.)  has  lately  taken  up  the 
question.  On  the  absorption  of  putrid  matters  by  the  alimentary  canal, 
see  Salkowski,  "  Centralb.  f.  med.  Wiss.,"  46,187$  and  "  Beriehte 
d.  chem.  Gesells.,"  x.,  1877  ;  Nencki  and  Brieger,  ibid,;  Brieger, 
itsch.  f.  phys.  Chem.,"  il,  "  Zettscb,  f.  klin.  Med.,"  iii.;  Bollinger, 
her  Fleischvergiftung,  intestinalo  Sepsis,  und  Abdominal-typhus, 
Zur.  Aetiol.  d-  Infection,"  Munich,  1881. 

It  is  possible  that  harmless  colonies  of  bacteria  may  become  danger- 
ous if  they  are  removed  from  their  normal  seat  to  other  regions.  Thus 
the  saliva,  when  it  contains  bacteria,  may  excite  violent  inflammation  if 
it  reaches  the  bronchi  or  alveoli  of  the  lungs,] 


198.  Pathogenous  "bacteria  have  the  power  of  settling,  not  merely. 
in  the  ingesta  and  secretions  or  in  dead  tissue,  but  also  in  living  tissue. 
This  happens  chiefly  in   the  mucous   membranes  and  in  the   lungs.     The 
i  skin  is  protected  against  invasion  by  the  horny  epidermis. 

Many  of  the  bacteria  can  settle  in  perfectly  healthy  mucous  mem- 
branes. In  the  case  of  others  we  must  imagine  that  they  do  not  find  a 
proper  soil  for  their  development,  unless  the  mucous  membrane  is  injured 
or  altered.  Of  course,  injury  or  alteration  of  this  kind  may  serve  to  make 
the  outer  skin,  or  any  other  accessible  tissue,  the  starting-point  of  a  bac- 
terial invasion  (wound-infection).  All  that  is  necessary  is  that  a  bacte- 
rium should  reach  a  spot  that  affords  the  conditions  for  its  development. 
If  this  occur,  it  multiplies  and  forms  colonies  or  swarms.  These  may,  ac- 
cording to  the  species  of  the  fungus  and  the  nature  of  its  soil,  remain  in 
aggregation  forming  heaps  or  masses,  or  may  spread  through  the  tissues. 
Such  a  settlement  is  never  without  effect  on  the  affected  tissues.  The 
bacteria  may  force  their  way  into  the  substance  of  the  constituent  ele- 
ments, and  especially  into  the  tissue-cells,  which  are  sometimes  found  to 
be  crammed  with  bacteria. 

The  effect  of  the  invasion  is  not  always  at  once  apparent,  even  under 
the  microscope.  The  cells  attacked  by  the  fungi  often  appear  quite  unin- 
jured ;  iti  other  instances  they  are  seen  to  bo  altered.  The  epithelial 
cells  swell  up  (Fig.  76,  c)  and  liquefy,  or  degenerate  into  flaky  homoge- 
neous lumps,  or  turbid  denucleated  masses.  Often  they  break  down  into 
granular  detritus.  The  nucleus  is  broken  up,  or  swells  and  disappears 
(Fig.  76,  c).  The  fibrous  elements  of  the  connective  tissue  degenerate 
like  The  epithelial  cells.  The  ground-substance  alters  at  the  same  time. 
It  becomes  turbid,  loses  its  structure,  and  ultimately  dissolves. 
19 


290 


A   TEXTBOOK    OF    PATHOLOGICAL    AXATOMT. 


In  general  terms  we  may  say — that  local  settlements  of  bacteria  will 
sooner  or  later  bring  about  degeneration  and  necrosis  of  the  affected  tis- 
sue. When  this  may  occur,  and  how  widely  it  may  spread,  are  circum- 
stances depending  on  the  nature  of  the  bacteria  and  of  the  tissue. 

The  processes  we  have  considered  are  not  without  their  influence  on 
the  circulation.  The  direct  action  of  the  bacteria,  and  the  influence  of 
the  chemical  changes  they  set  up,  tell  at  length  on  the  vessel-walls  within 
the  affected  region.  The  result  is  to  disturb  the  circulation  in  various 
ways,  chiefly  in  the  way  of  inflammatory  exudation  and  hemorrhage.  In 
some  instances  the  circulation  is  stopped  altogether,  and  the  preservation 
of  the  affected  tissue  is  then  impossible. 
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Fio.  76.  —  Section  contnininR  Colonic*  of  Micrococci  from  the  Vocal  Cord  of  a  Ch!M,  *  900,  a.  ppit 
Hum ;  6.  connective  tissue  of  the  mucous  membrane :  c,  swollen  •k,«<'ri*«rat»«d  and  denucleated  epi 
cell*:  d.  layer  of  micrococci ;  e,  miiainrnatory  small-celled  infiltration  of  the  degenerated  epithelium  aod 
the  fibrous  structure*. 


The  inflammatory  process  set  up  by  bacterial  action  (Fig.  76,  e)  mai 
be  of  very  different  intensity  and  extent  in  different  cases.  It  may  be 
slight  and  transient,  or  it  may  be  severe  and  issue  in  suppuration  and 
necrosis.  Not  un frequently  a  more  or  less  perfect  granulation-tissue  is 
formed  as  a  result  of  the  inflammation,  as  in  tuberculosis.  The  extra va- 
sated  cells  often  take  up  the  bacteria  into  their  substance. 

199.  The  inflammation  excited  by  the  presence  of  bacteria  often 
suits  in  a  great  aggregation  of  living  cells  in  the  tissue  affected.     These 
may  so  act  as  to  repel  the  continued  advance  of  the  fungi,  which  straighi 
way  perish,  and  the  affection  issues  in  healing  and  cicatrization.     Thi 
fixed  tissue-cells  of  the  region  may  likewise  act  so  as  to  check  the  d« 
opment  of  the  bacteria,  and  mny  further  suffice  to  make  up   any  loss 
tissue  by  their  regenerative  activity.     If  this  does  not  happen   the  baet« 
rial  invasion  continues  to  advance. 

The  bacteria  spread  first  into  the  surrounding  tissues,  passing  along* 
the  natural  lines  of  division.     Then  they  break  into  the  lymphatics,  and 
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often  into  the  blood-vessels  also.     If   they  can  live  in  lymph  or  blood 
they  go  on  multiplying  ;  if  not  they  perish,     Many  bacteria,  like  the 

-ococous  of  erysipelas,  flourish  best  in  the  lymphatics.  Others,  like 
the  anthrax-bacillus,  are  more  at  home  in  the  blood. 

extent  to  which   the  bacteria  can  spread  within  the,  lymphatic 

em  is  subject  to  no  general  rule.  Many  of  them  make  a  halt  at  the 
first  gland  they  come  to.  Others  pass  beyond,  and  finally  reach  the 
blood-vessels  by  way  of  the  thoracic  duct.  Their  path  is  generally 
marked  by  degenerative  and  necrotic  changes,  and  by  the  inflammatory 
reaction  they  excite.  The  degree  and  amount  of  these  changes  are  de, 
termined  partly  by  the  nature  of  the  bacteria,  partly  by  their  number. 

They  reach  the  blood  either  through  the  lymphatics  or  directly.     In 

the  latter  rase  the  walls  of  the  veins  in  the  invaded  region  are  penetrated 

fungi,  or  they  pass  into  the  veins  from  the  capillaries.     Once  in 

the  current   they  are  carried  on   by  it   to   remote  parts.      Many  of  them 
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FlO.  77.  Fto.  78. 

Via.  77.— Mlmxsnocti*  Repticun  in  Hepatic  CapftUrim  ;  Necrosis  or  the  Liver  cell*,     x  <B0. 
TlG,  78. — Bacillus  Autbracu;  Liver-ceUa  unaffected,      n  HSO. 

perish  in  the  blood,  others  again  increase  and  multiply.  Of  the  h» 
<•  (anthrax-bacillus)  thrive  best  in  blood  that  is  flowing  ;  others  (tu- 
bercle-bacillus, pyaemie  micrococcus)  prefer  blood  that  is  at  rest,  that  i\ 
to  say,  they  only  grow  when  they  have  come  to  a  standstill  in  some  ve 
nule  or  capillary.  It  depends  on  the  properties  of  the  fungus,  which  ov 
these  e%*ent3  takes  place  ;  just  as  do  the  changes  it  calls  forth  lit  the 
course  of  its  multiplication. 

The  tissue-changes  are  the  slightest  in  the  case  of  bacteria  which  cir- 
culate and  multiply  in  the  blood  (Fig.  78).  Bacteria  which  settle  in  the 
smaller  vessels  give  rise,  on  the  other  hand,  to  degenerations,  necroses 
(Fig.  77  and  Fig,  79,  e),  inflammations  (Fig.  79,  dt  tf),  and  hemorrhages. 

The  spot  where  a  lodgement  takes  place  is  mostly  matter  of  chanes  ; 
but  it  is  to  be  noted  that  a  bacterium  may  not  be  able  to  settle  in  every 
spot  indifferently.  One  part  of  the  vascular  system  may  be  more  favora- 
ble to  it  than  another.  Many  bacteria  remain  and  multiply  within  *he 
vessels.  Others  escape  from  them,  and  when  the  surrounding  tissue  is 
suitable  they  may  multiply  in  it,  and  set  up  changes  resembling  those 
produced  at  the  point  of  first  invasion  (as  in  tuberculosis). 
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[References  :  Friscb,  uExp.  Studien  iiber  d.  Verbreitung  der  Faulniss- 
organismen  in  d.  Gewebeu,"  Erlangen,  1874  ;  Koch,  "Traumatic  Infec- 
tive Diseases  w  ( Syd.  Soc),  London,  1880  ;  Perls,  M  Lehrb.  d.  allg.  Path./'  li. 

We  should  mention,  with  regard  to  the  spread  of  bacterial  infection 
within  the  system  that  the  mode  of  invasion  and  the  number  of  the  fungi 
present  are  points  of  importance.     If  mice  or  guinea-pigs  be  inoculated 
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FtO.  79.— Hepatic  Alwicw  j  flrat  rtaffti.  x  40.  (Bismarck -brown  *t*lnlnp. )  a,  normal  lobule* ;  ft, 
lobuU-*-  c,  capillarity  tlll*4  wtth  micrococci  ;  d»  small  oc llrd  iuftltrntlon  of  the  periportal  ti*«ie  ;  *. 
turn  of  unall  ruund-cell*  in  ft  vein,  Into  which  open*  an  intralobular  venule  crammed  with  micrococci. 

beneath  the  skin  with  a  few  oedema-bacilli,  the  resulting  affection  is 
merely  local.  If  the  bacilli  be  numerous  the  animals  die  of  a  general  dis- 
order. The  bacilli  of  anthrax  and  those  of  "  rabbi  t-septica?mia"  may  be 
injected  in  small  quantity  into  the  ear  of  a  rabbit  without  causing  its 
death.  In  the  quantity  ordinarily  used  in  inoculative  experiments  they 
are  always  fatal.] 

200,  The   facts  just   given  (Arts.   198,   199)  regarding  the  spread  of 
bacterial   infection  within  the  system  are  derived  from  observations  on 
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pysemia,  erysipelas,  anthrax,  and  tuberculosis.  The  greater  number  of 
the  diseases  now  referred  by  many  to  the  action  of  bacteria  (such  as  ty- 
phoid, relapsing  fever,  diphtheria,  the  exanthemata,  croupous  pneumonia, 
acute  atrophy  of  the  liver,  cholera,  etc.)  are  as  yet  too  little  known  to  en- 
able us  to  give  the  corresponding  details  for  them.  We  do  not  exactly 
know  how  the  poison  finds  entrance,  where  it  is  multiplied,  and  in  what 
manner  it  spreads*  We  only  know  that  in  these  affections  we  find  at 
certain  times  in  the  blood  or  tissues  definite  bacterial  forms  ;  and  we  be- 
lieve that  they  are  the  exciting  cause  of  the  disease,  If  this  belief  be 
correct,  we  must  admit  that  many  kinds  of  bacteria  have  the  power  to 
penetrate  into  the  blood  and  other  juices  without  leaving1  any  traces  at 
the  point  of  entrance.  This  supposition  is  confirmed  by  the  fact  that  in 
anthrax  we  are  often  unable  to  detect  the  point  of  entrance  of  the  bacilli. 
In  the  case  of  these  diseases  we  must  likewise  assume,  as  in  the  case  of 
the  others,  that  the  bacteria  find  access  through  the  mucous  membranes 
or  lungs,  or  through  open  wounds  if  any  exist*  Once  the  bacteria  have 
entered  the  body  they  multiply  in  the  blood  or  in  some  tissue,  spread 
through  the  system,  and  call  forth  the  special  changes  characterizing  the 
several  diseases.  It  is  worthy  of  remark  that  each  poison  has  a  corre- 
sponding  special  group  of  tissues,  in  which  its  mischievous  effects  are  in- 
variably and  especially  apparent.  The  anatomical  changes  produced  in 
these  diseases,  as  in  the  others,  are  of  the  nature  partly  of  degeneration 
and  necrosis,  partly  of  inflammation  or  hemorrhage.  Proliferous  changes 
tissues  may  also  ensue  as  secondary  to  the  former. 

201.  We  are  not  yet  in  a  position  to  formulate  a  theory  of  bacterial 
action  that  will  apply  to  all  cases.  The  researches  of  the  last  year  or 
two  have,  however,  enabled  us  to  form  some  picture  at  least  of  the  way 
in  which  bacteria  affect  the  several  tissues  and  the  system  in  general. 

The  pathogenous  bacteria  are  parasites  which  draw  their  nourishment 
f rom  man's  body.  They  withdraw  this  nourishment  only  from  the  is- 
sues among  which  they  are  growing  and  multiplying.  The  effect  of  this 
withdrawal  is  in  general  not  very  grave.  It  can  only  become  dangerous 
to  life  when  the  bacteria  multiply  within  the  circulating  blood  and  with- 
draw from  it  the  indispensable  oxygen  it  contains.  The  withdrawal  of 
nutriment  is  not,  however,  the  only  result  ;  it  13  seldom  even  the  most 
important.  Investigations  show  that  the  vital  activity  of  the  bacteria  of 
necessity  sets  up  extensive  chemical  change  in  their  own  nutrient  ma- 
terials. These  changes  are  partly  due  to  their  direct  action  (Art.  11H), 
partly  to  the  action  of  the  unorganized  ferments  which  they  form. 
Lastly,  in  the  course  of  these  changes,  matters  are  produced  which  act 
as  poisons  upon  the  system.  This  effect  of  the  bacteria  on  their  nutrient 
fluids,  and  the  production  of  poisonous  matters,  have  much  more  to  do 
with  the  genesis  of  the  symptoms  in  most  of  the  microparasitic  affections 
than  has  the  mere  withdrawal  of  nutriment. 

The  influence  of  such  factors  is  manifested  in  disturbances  of  the 
functional,  formative,  and  nutritive  activities  of  the  organism.     These 
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activities  are  the  expression  of  the  cell-life  of  the  tissues  j  hence  the 
statement  that  bacteria  disturb  the  vital  actions  of  the  tissue-cells.  In 
Art.  81  we  compared  the  life-history  of  the  tissue-cells  with  that  of  the 
bacteria.  We  may  not  inopportunely  refer  to  the  comparison  once  more 
in  this  place.  The  nutritive  activity  of  the  tissue-cells  is  not  confined  to 
tbft  replacement  of  used  material  by  the  absorption  and  assimilation  of 
B6W  material.  Like  the  bacteria,  the  tissue- cells  act  catalytically  on  their 
surroundings,  partly  by  fermentive  action  (Art,  101),  partly  by  the  for- 
mation of  unorganized  ferments.  Many  cells  have  in  addition  the  power 
of  setting  up  synthetic  processes. 

When  bacteria  proceed  to  multiply  within  a  tissue,  a  double  influence 
is  brought  to  War  on  the  common  nutrient  medium  ;  the  bacteria  enter 
into  conflict  with  the  tissue-cells.  We  do  not,  of  course,  know  in  what 
exact  way  this  conflict  is  carried  on.  But  we  may  believe  that  the  bac- 
teria do  not  communicate  to  the  organic  compounds  contained  in  the 
juices  the  same  kinds  of  chemical  motion  as  the  tissue-cells.  They  will 
tint,  therefore,  give  rise  to  the  same  chemical  changes  as  the  latter. 
More  or  less  serious  disturbance  of  the  normal  metabolism  of  the  tissues 
must  ensue. 

This  is  the  first  effect,  but  not  the  only  one.  Different  kinds  of  fer- 
mentation cannot  go  on  in  presence  of  each  other  for  any  length  of  tim< 
One  is  more  and  more  repressed,  and  at  length  suppressed,  as  the  other 
advances.  This  cannot,  of  course,  happen  without  simultaneous  injury  to 
the  corresponding  fermenl.  Thus  the  prolonged  presence  of  bacteria  re- 
sults in  the  suppression  not  alone  of  the  nutritive  activity,  but  also  oi 
the  other  functions  of  the  tissue-cells  ;  and  at  length  their  life  itself 
enfeebled  or  extinguished. 

The  products  of  the  decomposition  set  up  by  the  bacteria,  the  unor- 
ganized ferments  and  other  poisons,  also  give  rise  to  changes  in  the 
tissue-cells.  It  is  possible  that  in  many  cases  they  only  tend  to  modify 
the  nutritive  activity,  /.».,  the  metabolism  of  the  cells  ;  but  the  otln 
functions  are  doubtless  often  affected  likewise-  These  modifications 
the  normal  cell-life  in  their  totality  are  manifested  as  disturbances  of  the 
functions  of  the  organism,  and  we  speak  of  them  as  symptoms  of  disease* 

The  mode  In  which  the  several  symptoms  are  produced  we  cannot 
here  stop  to  discuss.  AH  we  need  say  is  that  a  disturbance  of  cellular 
activity  is  always  at  the  bottom  of  a  morbid  symptom  ;  mere  alteration 
in  an  organic  fluid  is  not  enough  to  give  rise  to  symptoms.  Thus  the 
origin  of  fever  cannot  be  explained  otherwise  than  by  assuming  the  exist- 
ence of  some  cellular  disturbance.  The  chief  factor  in  producing  the 
elevation  of  temperature  may  be  a  change  in  the  fermentive  action  of  the 
cells,  or  it  may  be  a  disturbance  of  the  functions  of  the  central  nervous 
system.  That  is  a  question  which  is  open  to  discussion  ;  but  it  does  not 
touch  the  question  of  the  cellular  nature  of  the  febrile  process. 

Inflammation  itself  is  only  to  be  explained  by  cellular  change.  In 
bacterial  affections,  in  Ha  in  mat  ion  appears  as   a  specially  beneficent  pro* 
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0688.  By  it  a  number  of  living  cells  are  thrown  out  at  the  seat  of  danger, 
and  they  are  the  readiest  instruments  for  checking  the  harmful  influence 
of  the  fungi. 

The  issue  of  a  bacterial  affection  is  either  the  death  of  the  patient,  or 
the  death  and  elimination  of  the  bacteria.  In  the  former  case  the  bac- 
teria interfere  with  the  functions  of  cells  so  numerous  or  so  essential  to 
life,  that  life  becomes  impossible.     In  the  latter  case  the  tissue-cells  gain 

upper  hand  in  the  struggle  for  nourishment  and  existence,  and  the 
bacteria  are  at  length  deprived  of  the  conditions  essential  to  their  con- 
tinued life. 

Observations  on  the  infective  diseases  of  man,  and  on  experimentally 
produced  bacterial  diseases  in  animals,  have  shown  that  a  disease  of  the 
kind  successfully  withstood  leaves  the  tissues  in  a  peculiarly  unsuscepti- 
ble condition.  This  condition  may  endure  for  months  or  years,  and  it 
insures  an  immunity  almost  or  quite  complete  against  a  fresh  invasion 
of  the  same  or  kindred  bacteria.  We  do  not  know  whether  this  singular 
effect  is  due  to  a  modification  in  the  chemical  constitution  of  the  tissues, 
or  to  a  change  in  the  vital  activity  of  the  cells. 


[References:  Yoit,  "Physiologic  des  Stoffweehsels,'*  Leipzig,  1881  ; 
i,  M  Die  niederen  Pilze,"  Munich,  1S77,  and  1882  ;  Buchner,  "  Die 

eli'sche  Theorie  der  Infectioriskrankheiten/*  Leipzig,  1878  ;  Klebs, 
Article  ij  Ansteckcnde  Krankheiten,"  "  Realencyclopadie  der  gesaumiten 
Heilkunde  von  Eulen^Jurg,,,  and  u  ( Vdlular-pathologie  und  lnfections- 
krankheiten,"  "Tageblatt  der  Naturforscherversammhtng  in  Kass<  1." 
1878;  Virchow,  "  Krankheitswesen  und  Krankheitsursachen,"«"  Vireh. 

u."  vol.  lxxix.  ;  Killer,  "  Die  Lehre  von  der  Fiiuluiss,"  Berlin,  1879  ; 
Wernich,  4*  Die  Kiitwiekelunir  der  organisirten  Krankheitsgiftc,*'  Berlin, 
1880  ;  Koch,  c<  Untersuchungen  iiber  WuudinfectLonskrankheiten,'1  Leip- 
lig,  1878,  "Traumatic  Infective  Diseases,"  London,  1880  J  Wolff,  "  Zur 
Bacterienlehre  bei  accidcntellen  Wundkrankheiten,"  u  Virch.  Arch.,'' 
vol.  lxxxL  ;  Toussaint,  "  Comptes  Rendus,"  nos.  *2  and  5,  vol.  xcL  ;  Chau- 
veau,  ibt'f^  no.  1G  ;  Duelaux,  "Ferments  et  Maladies,"  Paris,  1882; 
Bffieger,  M  Kinige  Beziehungen  der  Fuulnissproduete  zu  Krankheiten," 
"Zeitsch.  f.  klin.  Med.,"  iii.  ;  Buchner,  "  Ueber  d.  Wirkung  d.  Spalt- 
pilze  im  lebend.  Korper,"  **  Zur  Aetiol.  d,   Infectionskr.,"  Munich,  1881  ; 

j  tic,  "Antiseptic  Surgery,"  London,  1883;  Discussion,  **  Trans. 
International  Med.  Congr.,"  vol  i.,  1881. 

Of  late  years  many  experimenters  have  sought  to  furnish  an  experi- 
mental basis  for  the  doctrine  that  individuals  who  have  passed  through 
an  infective  disorder  are  "  protected  "  against  the  same  or  a  kindred  dis- 
order (as  in  the  case  of  vaccinia  and  variola).  They  have  attempted  to 
make  out  that  this  holds  for  bacterial  disease  artificially  communicated 
to  animals, 

Pasteur  was  the  first  to  make  communications  on  this  head  ("  Gaz. 
m&L  de  Paris,"  no.  18, 1880).     Toussaint  refers  the  so-called  fowl-cholera 
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to  the  action  of  a  certain  micrococcus*  Fowls  die  when  inoculated  with 
the  bacteria  cultivated  in  chicken-broth.  If  the  poison  be  attenuated  by 
letting  it  stay  in  the  culture-liquid  exposed  to  the  air  for  eight  or  ten 
months,  it  is  no  longer  fatal  on  inoculation  ;  but  the  fowls  become  by 
one  or  more  inoculations  ,k  protected  H  against  the  unattenuated  poison. 
Pasteur  further  discovered  that  the  activity  of  the  anthrax-bacillus  may 
be  diminished  by  cultivation  at  a  temperature  of  42°  to  43°  C.  Animals 
inoculated  with  the  cultivated  bacillus  do  not  die,  but  are  as  it  were 
"vaccinated  "  against  the  unmitigated  poison.  After  repeated  inocula- 
tions aheefP  become  at  last  quite  unaffected  by  inoculation  with  the  un- 
altered bacillus. 

Bouley  communicated  to  the  Paris  Academy  a  research  of  Toussaint's, 
in  which  he  found  that  the  anthrax-poison  can  be  mitigated  by  warming 
infected  blood  to  55°  C.  for  ten  minutes  with  the  addition  of  one  per 
cent,  of  carbolic  acid.  Young  dogs,  sheep,  horses,  and  rabbits  may  be 
protected  by  inoculation  with  this  blood.  Colin  (Paris  Academy,  March 
1,  1881)  has  disputed  the  force  of  these  experiments,  as  it  is  known  that 
some  individual  animals  are  specially  "refractory"  with  respect  to  the 
anthrax-poison,  without  any  protective  inoculation.  The  Royal  Hun- 
garian Ministry  of  Agriculture  instituted  at  Buda-Pesth  an  extensive 
series  of  experiments,  superintended  by  one  of  Pasteur's  assistants,  and 
the  results  obtained  confirmed  on  the  whole  what  Pasteur  had  announced 
(Roszsbegyi,  '*  Biolog.  Centralk,"  5,  1882,  and  Practitioner,  February 
and  March,  1SX">),  Similar  successful  experiments  were  made  in  Berlin 
in  April,  1882  (u  Gaz.  mod.,"  July,  188'i).  Oemler  ("Arch.  f.  wiss.  und 
pract.  Tkierheilk.,"  1876-81)  made  similar  inoculation-experiments  with- 
out reaching  any  positive  results,  Chauveau  likewise  experimented  on 
sheep,  but  was  not  able  to  draw  any  certain  inferences  ;  he  thinks,  how- 
ever, that  an  imperfect  protection  may  be  obtained  by  repeated  inocula- 
tion. Lofller  {'*  Mitth.  a.  d,  k.  Gesundheitsamte,"  Berlin,  1881)  experi- 
mented on  mice,  rats,  guinea-pigs,  and  rabbits,  but  was  not  able  to  verify 
Pasteur's  and  Toussaint's  statements.  He  did  not  succeed  either  in  at- 
tenuating the  poison  or  in  effectively  "vaccinating'*  the  animals.  He 
therefore  disputes  the  force  of  their  experiments,  thinking  that  they 
must  have  lighted  on  sheep  already  immune  against  the  poison.  The  ex- 
periments on  fowl-cholera  he  thinks  trustworthy.  It  was  he  who  showed 
that  when  a  mouse  has  lived  through  one  attack  of  specific  septicemia  it 
is  protected  against  a  further  attack. 

This  specific  septicaemia  of  the  mouse  is  caused  by  a  delicate  bacillus. 
which  can  be  "  purely  f  cultivated  in  nutritive  gelatine,  weakly  alkalized 
with  sodium  phosphate  and  impregnated  with  one  per  cent,  of  peptone. 
The  bacillus  will  infallibly  kill  a  rabbit  injected  with  it  in  from  forty  to 
aeventy-two  hours.  If  it  be  introduced  into  the  tip  of  the  ear  it  mei 
produces  a  plastic  inflammation  of  the  skin,  and  the  animal  does  not  die. 
Rabbits  so  inoculated  are  then  protected  for  three  or  four  weeks  against 
any  further  inoculation  with  the  same  bacillus. 
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There  are,  therefore,  some  bacterial  diseases  in  which  one  attack  pro- 
tects against  a  subsequent  one,  as  in  the  case  of  small-pox,  measles,  and 
scarlatina.  But  this  does  not  hold  true  of  all  bacterial  diseases.  Koch 
and  Carter  found  that  a  monkey  inoculated  with  the  spirilla  of  relapsing 
fever  gained  no  immunity  against  a  second  inoculation.  Scunner  ("  Cen* 
tralb.  f.  rned.  Wiss.,"  48,  1880,  and  "  Virch.  Arch.,7'  vol.  Ixxxiii.)  asserts 
that  rabbits  may  be  protected  against  septicaemia  by  vaccination  with 
bacteria  heated  to  So"  0.  for  fifteen  minutes  ;  Lufiler  repeated  the  ex- 
periments and  obtained  opposite  results.  Experiments  with  the  Mac'tltm 
Otis  (Art.  206)  were  likewise  negative, 
^iiiann  has  recently  ("  Chirurgencongress,"  1882)  made  out  that 
in  all  infective  disease,  and  in  all  intoxication  with  unorganized  ferments, 
the  white  blood-cells  become  dissolved  in  the  blood.  This  produces 
greater  viscidity  and  coagulability  of  the  plasma.  He  refers  to  this 
iuse  the  local  congestions  in  the  capillaries  of  the  lungs  and  intestine, 
and  the  eeehymoses  of  the  serous  membranes  observed  in  the  affections 
tamed.] 


202.  The  infective  diseases  form  a  group  distinguished  by  their 
markedly  specific  character  and  their  special  mode  of  origin.  The  specific 
character  is  manifested  in  this — that  the  disease  runs  a  similar  oourse  in 
each  individual  attacked,  conditioned  solely  by  the  nature  of  the  morbific 
virus.     As  to  the  genesis  of  the  disease,  it  is  always  referable  to  the 

age  into  the  organism  of  a  poison  from  without. 

Tliu  infective  diseases  have  been  divided  into  miasmatic,  contagious, 
nd  miasmo-contagious.  In  miasmatic  disease  the  morbific  virus  is  con- 
ned to  certain  localities,  and  develops  outside  the  human  body.  When 
it  passes  into  the  body  it  sets  up  an  affection  which  is  not  transmissible 
to  other  individuals.  The  malarious  or  intermittent  fevers  are  classed 
as  miasmatic. 

In  contagious  disease  the  seat  of  the  virus  is  in  the  affected  organ- 
ism. From  this  it  is  transmissible  to  others,  either  through  the  air 
directly,  or  by  means  of  bodies  acting  as  carriers  (fomites),  or  by  actual 
contact.  Instances  of  contagious  disease  are  scarlatina,  small-pox, 
measles,  vaccinia,  typhus,  diphtheria,  glanders,  syphilis,  etc. 

In  miasmo-contagious  disease  the  actual  virus  is  derived  from 
without,  but  the  germs  from  which  the  virus  develops  must  be  furnished 
hy  a  previous  case  of  the  disease.  Of  this  kind  are  cholera,  dysentery, 
yellow  fever,  and  typhoid.  In  the  case  of  the  last  it  is  probable,  or  at 
least  possible,  that  the  virus  may  be  also  derived  from  previously  unin- 
fected localities  ;  in  other  words,  that  it  may  originate  as  a  pure  miasm. 

203.  Some  of  these  diseases,  especially  the  epidemic  pestilences  or 
plagues,  have  from  ancient  times  been  suspected  to  be  due  to  organized 
poisons.  The  suspicion  has  now  and  again  been  re-expressed  ;  but  it  is 
only  within  the  last  twenty  years  that,  in  a  few  instances  at  least,  the 
fact  has  been  demonstrated. 
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The  strongest  point  of  evidence  in  favor  of  the  organic  nature  of  the 
poisons  that  produce  tin.'  infective  diseases  is  their  power  of  unlimited  re- 
production and  multiplication.  Thus,  starting  with  the  lymph  from  a 
single  vaccine  vesicle,  we  can  vaccinate  on  indefinitely,  continually  gener- 
ating new  vaccine  matter.  Infection  transmitted  through  the  medium  of 
the  air  (which  certainly  takes  place),  is  scarcely  to  be  explained  if  it  be 
not  that  the  air  has  had  corpuscular  particles  suspended  in  it.  Chemi- 
cally active  gases  would  very  quickly  become  diffused  through  the  atmos- 
phere, and  at  short  distances  would  become  attenuated  beyond  the  power 
of  doing  mischief. 

The  small  quantity  of  infective  matter  required  to  set  up  the  corre- 
sponding disease  is  another  point  in  the  evidence.  The  extraordinary 
potency  of  the  matter  can  otdy  be  explained  by  the  theory  that  the  virus 
is  reproduced  and  multiplied  within  the  organism. 

The  researches  of  the  last  ten  years  have  shown  (as  we  have  said  in 
Arts.  1*>8—201)  that  there  are  bacterial  fungi  which  are  able,  by  virtue  of 
their  specific  properties,  to  affect  the  animal  body  and  generate  disease 
in  it.  On  the  other  hand,  we  find  such  fungi  in  the  blood  and  tissues  of 
persons  affected  with  infective  disease.  We  must  admit  beforehand  that 
the  available  observations  on  this  head  have  not  the  extent  or  exactness 
which  we  could  desire.  Only  in  the  case  of  a  few  diseases  is  the  bacte- 
ii.il  nature  of  the  virus  demonstrated  by  indefeasible  histological  and  ex- 
perimental Investigation.  In  others  the  presence  of  bacteria  has  been 
demonstrated  in  single  cases,  but  their  causal  relation  to  the  disease  has 
not  been  proved.  In  many  others,  neither  the  one  point  nor  the 
other  has  hitherto  been  made  out.  As  the  question  at  present  stands, 
then,  we  can  only  say — that  among  the  infective  diseases  there  are  cer- 
tainly some  which  are  due  to  the  invasion  of  a  microphyte,  and  that  it  is 
highly  probable  the  others  have  a  like  origin. 

If  the  microparasitic  theory  be  correct,  wo  must  admit  that  some  of 
the  pathogenous  bacteria  are  accustomed  to  develop  and  multiply  with- 
out the  body,  while  others  only  do  so  within  it.  The  former  kind  we 
may  describe  as  ectogenous,  the  latter  as  endogenous.  The  distinc- 
tion must  not,  however,  be  over  much  insisted  on.  Sometimes  the  exo- 
genous bacteria  proceed  to  multiply  within  the  body,  while  the  endoge- 
nous bacteria  may  meet  with  the  necessary  conditions  for  their  growth 
(warmth  and  nutriment)  outside  it. 

[The  fact  that  bacteria  have  not  been  found  in  most  of  the  infective 
diseases,  at  least  in  number  sufficient  to  account  at  ail  for  the  phenomena, 
is  no  proof  that  the  affections  are  non-bacterial.  It  must  not  be  forgot- 
ten that  the  demonstration  of  bacteria  is  often  a  very  difficult  matter,  and 
the  material  obtained  from  the  post-mortem  table  is  by  no  means  well- 
fitted  for  this  purpose.  The  patients  examined  generally  live  on  to  & 
comparatively  advanced  stage  of  the  disease.  We  know  indeed  in  the 
case  of  many  bacterial  affections  that,  by  the  time  the  tissue-changes  oc- 
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ioned  by  the  invasion  aro  complete,  all  trace  of  bacteria  has  long  dis- 
ared.  ] 


904.  The  miorocooci  are  among  the  most  important  of  the  pathoge- 

I  bacteria.  They  are  the  fungi  most  frequently  found  in  connection 
with  isfeetWe  disease.  In  the  first  place  they  occur  in  various  wound- 
affections,  such  as  pyeemia,  and  erysipelas  simple  or  phlegmonous  ;  and 
that  not  merely  in  the  wound  ittelfj  but  in  its  neighborhood,  and  even  in 
distant  organs.  In  this  last  case  they  are  diffused  through  the  lymphatics 
and  blood-vessels.  They  also  occur  in  internal  suppurations  like  met: 
puerperal  peritonitis,  infective  osteomyelitis  and  periostitis,  and  in  stru- 
mous inflammations,  meningitis,  cerebral  abscess,  etc. 

Among  infective  diseases  of  another  kind  we  have  to  mention  diph* 

ia,  small-pox,  measles,  vaccinia,  scarlatina,  endocarditis,  pyelitis, 
haemophilia  neonatorum,  acute  atrophy  of  the  liver,  croupous  pneumonia, 
gonorrhoea,  etc.  In  all  of  these  micrococci  have  been  seen  scattered 
ugh  the  tissues,  partly  as  masses  of  zoogkea,  partly  as  chains  or 
chaplets.  It  would  seem  as  if  in  some  diseases  zooglcea,  in  others  chap- 
lets  or  swarms,  were  chiefly  formed.  The  spherules  are  of  various  sizes  ; 
but  this  character  of  size  is  not  enough  to  enable  us  to  distinguish  be- 
tween specific  forms.      We  have  as  yet  but  few  results  of  cukure-experi- 

Ltt  on  these  bodies,  so  that  their   life-history  is  little   known.     The 

micrococci  are  therefore  distinguished  merely    by  the  disease  to   which 

are  related,  and  so  we  speak  of   Micrococcus  septicusi  ery$ipetatis$ 

iokff  diphtftrritirii^  etc. 

The  part  played  by  these  micrococci  (which  are  not  found  in  every 
case)  is  by  no  means  certainly  determined.  Of  some  we  can  only  say 
that  they  are  frequently  or  always  found  in  connection  with  the  corre- 
sponding disease  (small-pox,  scarlatina,  measles,  haemophilia  neonatorum). 
Of  others  (as  in  wound-infections)  we  know,  by  experimental  investiga* 
tions,  that  they  are  only  able  to  attack  the  tissues  when  they  find  in  the 
system  poisonous  products  of  tissue-necrosis,  or  of  fermentive  decompo- 
sition set  up  by  bacteria  like  themselves.  Of  many  (such  as  those  found 
in  simple  and  phlegmonous  erysipelas)  we  have  every  ground  for  believ- 
that  they  can  develop  in  the  system  without  any  special  auxiliary 
conditions  (other  than  slight  traumatic  injury), 

[We  shall  here  consider  briefly  the  evidence  for   the   bacterial  nature 
of  some  of  the  infective  diseases. 


(1)  Purulent  IftftammatiOM J   Cellulitis;  Purulent  Catarrh. 

There  can  be  no  doubt  that  micrococci  are  the  exciting  causes  in 
many  inflammatory  processes  associated  with  the  formation  of  pus. 
This  is  true  not  only  of  purulent  affections  of  the  skin  and  mucous  mem- 
branes, but  also  of  suppurations  in  the  deeper  structures  of  the  body. 
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Many  of  these  affections  start  in  wounds,  but  in  others  it  is  impossible  to 
make  out  any  surface-injury,  and  we  are  constrained  to  admit  that  the 
micrococci  have  penetrated  into  the  deeper  tissues  without  entering 
through  a  wound.  Purulent  catarrh  of  the  mucous  membranes,  when  due 
to  fungi  at  all,  is  generally  excited  by  micrococci  from  without  ;  but 
these  may  sometimes  come  from  deeper  organs  already  affected,  as  when 
the  urinary  tract  is  infected  from  the  kidney.  This  also  holds  for  phleg- 
monous or  parenchymatous  inflammations  of  the  subcutaneous  and  sul 
mucous  structures  (cellulitis),  associated  with  purulent,  serous,  or  fibrin- 
ous exudations.  In  the  ease  of  deep-seated  organs,  the  mSoroooooi  must 
be  conveyed  by  the  lymphatics  or  blood-vessels.  If  by  the  blood-vessels, 
the  affection  should  perhaps  be  described  as  pya?mic. 

When  the  micrococci  lie  in  the  blood-vessels,  they  generally  form  coU 
onies.  In  liquid  exudations  within  the  body-cavities  they  are  found  sin- 
gle  or  in  chains  ;  in  solid  structures  they  form  swarms.  In  all  plac< 
they  occur  both  free  and  enclosed  in  cells. 

It  is  a  question  whether  in  all  the  affections  just  Cited  the  micrococ- 
cus met  with  is  of  the  same  species.  Comparative  examinations  show 
that  in  the  different  cases  the  spherules  vary  in  size.  Ziegler  found  that 
the  largest  of  all  occurred  in  a  case  of  spontaneous  cellulitis  of  the  face 
and  neck,  in  which  suppurating  and  hemorrhagic  patches  were  found  in 
the  lungs. 

References  :  Klebs,  "  Handb.  d.  path.  Anat.,"  i.  (pyelitis),  "  Bei- 
trage  zur  path.  Anat.  d.  Schusswunden,"  Leipzig,  1872,  and  "  Arbeiten 
a.  d.  path.  Inst.,"  Berne,  1872  (pyemia)  ;  von  Recklinghausen,  "  Verh.  d. 
Wurzburger  physic.  Gesel!,,"  1871  (pyaemic  foci)  ;  Rindfleisch,  "  Lehrb. 
d.  path.  Gewebelehre,"  first  edition  (pyemia)  ;  Birch-Hirschfeld,  "  Unters. 
ttb.  Pyamie,"  Leipzig,  1873  ;  Koch,  "  Wundinfectionskrankheit 
Leipzig,  1878,  "Traumatic  Inf.  Diseases"  (Sydenham  Soc),  1880 
Wolff,  "  Virch.  Arch.,"  vol.  Ixxxi. ;  Lucke,  "Deutsche  Zeitseh.  f.  Chir.,' 
iv. ;  Braldwood  and  Vacher,  Brit.  Med.  Journ.,  1,  1882,  with  a  very  full 
summary  of  the  contributions  to  this  subject  ;  Kocher,  "  Arch.  f.  klin. 
Ohir.,"  xxiii.  (osteomyelitis,  infective  periostitis,  strumous  inflammation)  ; 
Greenfield,  etc.,  "Trans.  Path.  Soc,"  1879  J  Haab,  "  Corresp.  f,  schweiz. 
Aerzte,"  1881  (blennorrhea,  gonorrhoica  neonatorum,  gonorrhoea)  ;  Neis- 
■er,  "CentraJb.  f.  med.  Wiss.,"  28,  1879  (gonorrhoea)  ;  Cheyne,  Brit. 
Med.  Journ.,  1880  (gonorrhoea)  ;  Perls,  "Lehrb.  d.  allg.  Path.,"  ii.;  Ogs- 
t«m,  Brit  Med.  Journ^  1,  1881  j  and  under  Art.  199. 


(2)  Erysipelas. 

Ziegler  has  satisfied  himself  by  his  own  researches  that  erysipelas  is 
due  to  a  micrococcus.  It  spreads  chiefly  by  way  of  the  lymphatics, 
which  are  sometimes  seen  to  be  crammed  full  of  aggregated  masses  of 
spherules.  Thence  it  penetrates  into  the  tissues  and  forms  chains  or 
■warms.     It  excites  inflammation  and  leads  to  tissue-necrosis.     It  can  be 
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transmitted  to  the  rabbit,  and  spreads  in  it  also  by  way  of  the  lympha- 
tics.     The  animal  usually  dies. 

<  rences  :    Nepveu,    M  Gaz,    med.    do    Paris,"    1872  ;    Lukkornsky, 

(».,"  vol.  lx.;  Orth,  "  Arch,  f.  exp.  Path./'  i.;  Klebs,  "Arch. 

f.  exp,   Path,,"  iv. ;  Tillmanns,  "Arch.   f.  klin.   Chir.,"  xxiii.;   Fehleisen, 

"Deutsche  Zeitscb.  f,  Cbir.,"  xvi.;  Koch,  "Traum.  Inf.  Diseases,"  1880. 


(3)  Septicemia. 

This  is  a  term  which  includes  various  rapid  and  fatal  affections  of  the 
blood,  Septicemia  in  the  human  subject  implies  blood-poisoning  with 
various  chemical  products  of  septic  decomposition.  It  is  a  septic  intoxi- 
cation, but  actual  bacteria  are  not  found  in  the  blood.      It  is  not  progres- 

.  and  not  infective  in  the  strict  sense  of  the  word  (Burden  Sanderson, 
Brit.  M><t.  Jottrn.,  1,  1877).  But  the  term  is  also  applied  by  some  to 
certain  specific  and  infective  affections  of  animals,  in  which  bacteria  grow 
and  multiply  in  the  blood  itself. 

Dav&ine's  septicemia  is  an  infective  disease  of  rabbits,  produced  by 
subcutaneous  injection  of  septic  matters  (such  as  putrefying  blood).     It 

haractcrized  by  a  definite  incubation-period,  and  a  rapid  course  ;  it  is 
Transmissible  to  other  animals  of  the  same  species.  The  blood  is  found 
to  contain  numerous  oval  bacteria, 

Pasteur's    septicemia   has    been    called   by   Koch    malignant    <  edema 

Acad,  de  med.,"  February  1  and  8,  1881).     It  is  produced  in  rabbits  by 

inserting  garden-mould  under  the  skin  of  the  abdomen.      Death  ensues 

in   twenty-four  to  forty-eight  hours.     The  blood  itself  seems  to  contain 

no  organisms  ;  but  subcutaneous  tedema  results,  and  in  the  ©edematous 

net  a  delicate  motile  bacillus  is  found.  Gaffky  has  cultivated  the  ba- 
cillus on  slices  of  potato.  • 

Mouse-septicaemia  (Koch)  is  a  blood-affection  generated  in  mice  by  in- 
oculation with  a  certain  delicate  bacillus.  The  injection  of  human  saliva 
produces  in  rabbits  a  form  of  septicaemia  not,  as  it  seems,  identical  with 
that  of  Davaine  (Raynaud,  Pasteur).  Gaffky  produced  still  another 
form  of  septicaemia  in  rabbits  by  injecting  river- water  (from  the  river 
Panke),  The  bacteria  which  developed  and  multiplied  in  the  blood  re- 
sembled B.  termo  (Art.  205). 

References  :  Davaine,  "  Acad,  de  med.,"  September  17,  1872  j  Coze 
and  Feltz,  **  Rech.  exp.  sur  la  presence  des  infusoires  dans  les  maladies 
infect.,"  St rasburg,  1866;  Semmer,  "  Virch.  Arch,,"  vol.  Ixxxiii.;  Koch, 
"  Wundinfectionskr.,"  Leipzig,  1878,  *'  Traum.  Inf.  Dis."  (Sydenham 
Society,  1880)  ;  Gaffky,  u  Mitth.  a.  d.  k.  Gesundheitsamte,"  Berlin,  1881 ; 
Raynaud,  "Acad,  de  ii.nl.;  February  8,  1881;  Ewart,  "  Proc,  Roy. 
Soc,"  xxxii. ;  Tizzoni,  u  Arch,  per  le  scienze,"  1880-81 ;  Sternberg, "  Rep. 
of  Nat.  Board  of  Health  (U.  S.),"  1881;  Braidwood  and  Vacher,  Brit. 
Med.  JourtL$  1,  1882  (a  full  list  of  contributions  to  the  subject  of  pyaemia 
and  septicaemia  is  given). 
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(4)  Diphtheria, 

This  is  a  specific  infective  disease.  The  anatomical  changes  ai 
ally  first  discerned  in  the  pharynx  and  in  the  neighboring  mucous  mem- 
branes. They  take  the  form  of  catarrhal,  croupous,  and  diphtheritic 
inflammations  (Arts.  423-426).  They  are  probably  caused  by  a  micro- 
coccus which  settles  in  the  tissues  of  the  parts  named  (rarely  elsewhere — 
as  in  the  eye,  or  in  wounds),  and  thence  spreads  through  the  system. 
This  view  is  chiefly  supported  by  the  fact — that  in  and  upon  the  affected 
mucous  membranes  we  find  micrococci  scattered  or  aggregated  as  zoo- 
glcea,  which  do  not  occur  under  normal  conditions.  Occasionally  it  is 
possible  to  demonstrate  the  presence  of  micrococci  in  the  swollen  cervical 
glands,  or  even  in  deeper  organs.  If  these  micrococci  be  experimentally 
introduced  into  animals,  they  produce  a  disease  resembling  diphtheria. 
The  micrococci  multiply  mainly  within  the  body,  but  they  may  also  find 
a  suitable  soil  for  growth  outside  it. 

The  theory  of  the  genesis  of  diphtheria  is  still  defective,  in  spite  of  the 
many  investigations  that  have  been  made.  Even  what  we  have  stated 
above  regarding  it  is  by  no  means  beyond  question. 

References;  Hiiter  and  Tomiiiasi,  "Centralb.  f.  med*  Wiss.,"  12  and 
34,  1868  ;  Oertel,  w  Arch.  f.  klin.  Med.,11  viiL  iv  Xicmssen'a  Cyclopaedia/' 
vol.  ii.,  "Die  Aetiol.  d.  Diphtherie,  Zur  Aetiol.  d.  Infectionskr.,"  Munich, 
1881  ;  Trendelenburg,  "Arch.  f.  klin.  Cbir.,"  x.;  Klebs,  "Arch.  f.  exp. 
Path.,"  iv,,  Art.  "Diphtheritic"  "  Realen cyclop,  d.  ges.  Heilk.;"  Letze- 
rich,  "  Vircb.  Arch.,"  vol.  Ixviii.;  Nassiloff,  u '  Virch.  Arch.,11  vol.  L; 
Eberth,  "Zur  Kentrtniss  d.  bacter.  Mycosen,"  1872  ;  Wood  and  Formad, 
"Rep.  of  Nat.  Board  of  Health  (U.  S.),"  1881-82. 

Brieger  ("  Zeitsch.  f.  klin.  Med.,"  iii.)  has  lately  pointed  out  the  fact 
that  in  pyaemia,  erysipelas,  diphtheria,  and  scarlatina,  certain  processes 
take  place  in  the  tissues  nearly  allied  to  those  in  bacterial  putrefaction. 
He  therefore  calls  the  diseases  in  question  putrefactive  diseases. 


(5)  Scarlatina  and  Measles. 


We  have  no  certain  knowledge  as  to  the  causation  of  scarlatina. 
Coze  and  Feltz  ("  Malad.  infect.,"  1872)  and  Riess  ("  Reichert's  Arch.," 
1872)  have  seen  micrococci  in  the  bloofl,  and  by  inoculation  have  gener- 
ated a  fever-like  disease  in  rabbits.  Coze  and  Feltz  also  found  micro- 
cocci in  the  blood  of  patients  affected  with  measles  ;  Keating  [Philadel- 
phia Med.  Titnea^  August  12,  1882)  recently  found  them  in  an  epidemn 
of  malignant  measles  ;  Ransome,  and  Braid  wood  and  Vacher  (Brit.  Med. 
Journ.,  January  21,  1882)  found  them  in  the  breath  as  well  as  in  the  tia« 
sues. 
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(8)  Endocarditis. 

In  many  forms  of  endocarditis  tbe  affected  patches  are  covered  with  an 
abundant  layer  of  micrococci.  These  are  also  found  in  metastatic  patches 
if  there  be  any.  It  is  very  probable  that  endocarditis  may  be  set  up  by 
various  causes,  and,  as  it  would  seem,  by  various  forms  of  micrococcus 
(Art.  282). 

References  :  R,  Maier,  "  Virch.  Arch.,"  vol.  lxii.  ;  Eberth,  w  Virch. 
Arch.,"  vol.  lvii,  ;  Klebs,  "Arch.  f.  exp.  Path.,"  x.  ;  Koster,  "Virch. 
Arch.,"  vol.  Ixxii.  ;  Koch,  "Mitth.  a.  d.  k.  Gesundh.,"  Berlin,  1882. 

(7)    Variola  and   ]~acrinia. 

In  both  affections  micrococci  have  been  found  in  the  vesicles.  As  to 
their  real  significance  nothing  certain  is  known. 

References:  Keber,  "Virch.  Arch.,"  xlii.;  Zulzer,  "  Berl.  klin.  Woch.," 
li.,  1872  ;  Weigert,  "  Anat.  Beitr.  z.  Lehre  v.  d.  Pocken,"  1874  ;  Klebs, 

rab.  f.  exp.  Path.,"x. 

(8)  Hemophilia  Neonatorum. 

Klebs  ("Arch.  f.  exp.  Path./1  it.)  and  Eppinger  ("  Beitrage  zur  path. 
Anat.  v.  Klebs,"  187S)  have  described  a  micrococcus  in  this  disease,  and 
have  given  it  the  name  of  Monas  hesmorrhatji'-uin. 

(9)  Acute  Yellow  Atrophy  of  the  Liver. 

Klebs,  Waldeyer,  and  Eppinger  ("  Prag.  Viertelj.,"  1875)  have  pub* 
lished  papers  on  the  micrococcus  found  in  this  disease. 

(10)   Croupous  Pneumonia, 

Klebs  ("Arch.  f.  exp.  Path.,"  iv.),  Koch  ("  Mitth.  a.  d.  k.  Gesundh.," 
Berlin,  1881),  and  Friedlandor  ("Virch.  Arch.,"  vol.  Ixxxvii.)  have  seen 
micrococci  in  cases  of  this  disease. 

(11)  Acute   Catarrhal  Pneumonia. 

Micrococci  are  very  often  found  in  the  alveoli  and  lung-tissue.  They 
probably  reach  the  lungs  with  other  bacteria  from  the  mouth-cavity  (pneu- 
monia by  aspiration). 

(12)  Sarcina. 

The  fungus  so  called  occurs  chiefly  in  tbe  stomach,  lungs,  pharynx, 
and  urine.  In  the  lungs  it  has  been  found  by  Nauwerek  in  various  pneu- 
monic affections  ("  Corresp.  f.  schweiz.  Aerzte,"  1881).  It  is  much  smaller 
than  the  sarcina  of  the  stomach.     Nothing  is  known  of  its  significance. 

We  may  here  refer  to  a  disease  of  silkworms,  which  throws  light  on 
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the  development  of  bacteria  within  the  body.  It  is  called  pebrine,  gattine, 
or  "  spotted  disease."  It  formerly  produced  enormous  destruction  among 
the  silkworms  in  silk-producing  districts.  Investigations  made  in  1833-50 
showed  that  it  was  associated  with  the  presence  of  a  micrococcus,  Nag* 
called  the  fungus  Noaema  bombycis.  Pasteur  proved  experimentally  thi 
these  organisms  produced  the  disease,  and  also  showed  by  what  ineo.' 
could  be  averted.  The  micrococcus  is  transmitted  to  the  eggs  ;  the  moths 
are  therefore  isolated,  and  after  laying  their  eggs  are  microscopically  ex- 
amined. If  the  moths  are  found  to  be  diseased  the  eggs  are  destroyed. 
Another  disease  of  the  silkworm,  matadie  de  mortH-blaiiw,  winch  annualb 
causes  great  losses  to  silk-growers,  is  very  probably  a  bacterial  affectioi 

Toussaint  and  Pasteur  have  shown  (*'  Comptes  Rendus,"  nos.  C,  17, 
18,  1880)  that  fowl-cholera  is  caused  by  an  invasion  of  micrococci.  The 
organism  can  be  cultivated  in  alkalized  chicken-broth,  which  has  previa 
ously  been  sterilized  by  being  raised  to  a  temperature  of  110°  to  115°  C] 

205.  The  two  representatives  of  the  class  of  Mierobacteria>  namely, 
jBocterium  termo  and  littrferhtm  Uneola,  can  only  develop  in  dead  tissues 
and  liquids,  li.  termo  is  frequently  found  in  the  human  body  at  places 
where  necrosed  tissue  is  accessible  to  the  air.  Putrefaction  is  in  fact 
conditioned  by  the  presence  of  this  organism-  It  may  become  dangerous 
by  setting  free  products  of  decomposition  which  excite  inflammation  or 
gangrene  around  the  putrefactive  focus,  and  when  absorbed  act  poison- 
ously  on  the  system  generally  or  on  remote  organs, 

[Gaffky  recently  discovered  a  specific  microbacterium  ("  Mitth,  a,  d, 
k.  Gesundh.,"  Berlin,  1881)  which  he  was  able  to  cultivate  separately  in 
sterilized  gelatine  impregnated  with  blood-serum,  and  in  a  cold  infusion 
of  boiled  beef.  He  found  the  organism  in  river-water  much  polluted 
with  sewage.  The  same  bacterium  is  occasionally  found  in  meat- wash- 
ings and  blood,  as  putrefaction  sets  in.  It  is  a  short  rodlet  which  takes 
up  aniline  dyes  at  its  poles  only,  the  middle  remaining  clear.  It  is  \ 
like  B,  termo.  Its  spores  have  not  been  observed.  Rabbits  inoculated 
with  it  remain  unaffected  for  ten  or  twelve  hours,  then  high  fever  sets  in, 
and  death  in  twenty  hours.  The  blood  of  the  infected  animals  contains 
bacteria.  Guinea-pigs,  white  rats,  cats,  and  dogs  are  not  susceptible, 
but  sparrows,  canaries,  and  chickens  are.  This  bacterium  does  not  set  up 
putrefaction  when  '*  purely  "  cultivated  ;  it  is  therefore  distinct  from  B. 
termo.  ] 


206.  Of  the  Desmobaeteria  the  typical  example  is  the  best  known  of 
all  microparasiteg,  the  Bacillus  anthracis.  It  is  found  in  the  blood  of 
animals  affected  with  anthrax  or  splenic  fever,  and  it  is  certain  that  it 
is  the  sole  cause  of  the  affection.  The  organism  can  be  cultivated  out- 
side the  body  (Art.  186),  and  anthrax  can  be  produced  by  means  of  the 
cultivated  specimens.     All  that  is  needful  is  to  introduce  the  bacillus  or 
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its  spores  into  the  blood*     No  auxiliary  conditions,  such  as  the  formation 
of  septic  products  or  the  presence  of  chemical  poisons,  are  necessary. 

The  spores  are  the  commonest  medium  of  infection,  as  they  are  hi 
than  the  bacillus  itself.  Such  spores  develop  in  the  blood  of  animals 
dead  of  anthrax  even  after  burial  (Koch).  If  they  are  not  deeply  buried 
the  spores  may  ultimately  reach  the  surface  of  the  ground.  Cattle  are 
then  infected  through  wounds  (such  as  scratches  of  the  mouth  caused  by 
stubble  or  by  insects),  through  the  alimentary  canal,  or  through  the  lungs. 
Death  seems  to  result  chie9y  from  abstraction  of  oxygen,  and  disturb- 
ance of  the  circulation. 

In  man  the  disease  is  only  produced  hy  transmission  of  the  virus  from 
infected  animals,  living  or  dead.  In  England  the  infection  is  chiefly  con- 
veyed by  means  of  the  fleeces  of  diseased  animals  to  persons  engaged  in 
handling  them  (woolsorters1  disease).     Anthrax  in   man  usually  contin- 
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m.  80.— BacUlw  Tubermlo»U  in  Phthisical  Sputum,     *  800  circa.    (Stolnod  by  Gibbea'i  method  with  ma- 
genta  and  methylene-blae  ;  the  pas-oelLi  appear  blue,  the  bacilli  crixnaon). 

ues  as  a  local  affection  for  a  longer  time  than  in  the  lower  animals.  Pap- 
ules, vesicles,  and  pustules  on  a  red  and  swollen  base  are  developed  in. 
the  skin.  Numerous  dark-red  button-like  nodules  crammed  full  of  bacilli 
then  appear  in  the  intestine.  This  hemorrhagic  intestinal  form  also 
occurs  in  cattle.  In  human  anthrax  the  blood  usually  contains  much, 
fewer  bacilli  than  in  the  case  of  cattle. 

Armauer  Hansen  and  Neisser  have  lately  succeeded  in  demonstrating 
the  presence  of  a  bacillus  (B.  leprae)  in  the  nodes  and  tubercles  of  lop- 
rosy.  The  constancy  with  which  it  occurs  in  leprous  patches  would  in- 
dicate that  it  is  the  exciting  cause  of  the  disease  (Art,  131). 

Klebs  and  Tommasi-Crudeli  have  likewise  found  a  bacillus  (B.  mala- 
rise)  in  cases  of  malarious  or  intermittent  fever,  and  have  experimentally 
investigated  its  properties.  They  assert  that  it  is  to  be  met  with  in  the 
soil  and  air  of  malarious  districts,  and  can  be  demonstrated  in  the  blood 
of  affected  patients.  The  significance  of  the  bacillus  has  not,  however, 
been  fully  made  out. 
20 
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In  cases  of  typhoid  fever  Klebs  and  Eberth  have  discovered  a  bacillus 
lodging  in   recent   infiltrations  of  the  mesenteric  and  intestinal  glands. 
Koch  and  Friedlaender  have  verified  the  discovery,  but  the  life-hi> 
of  the  bacillus  is  as  yet  unknown. 

Koch  has  recently  made  comprehensive  researches  into  the  etiolo^ 
of  tuberculosis.  He  finds  that  bacilli  (B.  tuberculosis)  are  constantly 
present,  not  merely  in  tubercles,  but  in  various  diffuse  inflammatory  in- 
filtrations and  granulomatous  growths,  and  in  the  sputa  of  phthisical 
patients  (Fig,  SO).  He  is  also  able  to  cultivate  the  bacilli  in  gelatine 
impregnated  with  blood-serum,  and  to  produce  tuberculosis  with  striking 
success  by  inoculation  with  the  cultivated  bacilli  (Art.  127).  It  is  prob- 
able that  the  bacillus  is  unable  to  develop  outside  the  animal  body  ;  and 
that  it  forms  spores  within  the  body  of  its  host  (Art.  127). 

[(I)  Anthrax  (Splenic.  Fever,  Malignant  Pustule^  Charbon). 

The  Bacillus  anthntcis  was  first  discovered  by  Pollender  in  1849 
("Casper's  Viertelj.,"  viii,,  1855)  and  Brauell  ("  Virch.  Arch,,"  vol.  xi., 

3 ;.  Davaine  was  the  first  to  recognize  it  as  the  specific  virus  of 
splenic  fever  ("  Comptes  Rend  us,'1  vols.  Ivii.  (1863)  and  Ixxvii.  (1873); 
**  Archiv.  g<Sn.,"  February,  1868).  Since  then  many  investigators  have 
examined  the  question  of  the  significance  of  the  bacillus  (see  Bollinger, 
"  Splenic  Fever,"  "  Zienisserrs  Cyclopaedia,"  vol.  iii.).  Koch  has  made  the 
most  careful  researches  on  the  subject  (*' Beitrage  %.  Biol-  d.  Pflai 
von  Cohti,"  ii.,  p.  277,  and  u  Mitth.  a.  d.  k.  Gesundh,,"  Berlin,  1881),  and 
his  experiments  have  thrown  much  light  on  the  biology  of  the  bacillus. 
Toussaint  also  has  lately  published  some  elaborate  researches  ("Re- 
cherches  experiuieiitales  sur  la  maladie  charbonneuse,"  Paris,  1879). 
Spear  and  Greenfield  have  investigated  anthrax  tn  man  as  it  occurs  in 
the  form  of  "  Woolsorters1  Disease"  ("Med.  Off.  Report  to  Local  Gov. 
Board"  for  1880). 

The  life-history  of  the  anthrax-bacillus  has  already  been  given  in 
Art.  186.  It  can  only  develop  at  a  temperature  over  18°  C.  and  in 
presence  of  a  free  supply  of  oxygen.  Hence  no  spores  are  found  in 
bodies  of  animals  buried  more  than  a  metre  deep.  Spores  may,  however, 
very  readily  be  produced,  if  in  burying  the  animal  its  blood  or  secretions 
(such  as  urine)  be  allowed  to  contaminate  the  superficial  soil  j  in  summer 
the  temperature  there  may  rise  above  18°  C.  (Koch). 

Pasteur  ("Bulletin  de  I'acad.  de  med.,"  xxviii.,  1880)  thought  that 
earthworms  might  carry  spores  from  buried  beasts  to  the  surface,  and 
eject  them  with  their  excreta.  But  Koch  regards  this  hypothesis  as  un- 
likely and  unnecessary  to  explain  the  spread  of  the  disease.  The  con- 
tamination of  the  surface-layers  in  the  process  of  burial  is  enough. 
Koch's  experiments  show  that  the  transmission  of  the  spores  through  the 
bodies  of  worms  does  not  play  the  important  part  assigned  it  by  Pasteur, 
but  they  do  not  exclude  it  altogether.     Other  experiments  prove  that 
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the  bacillus  may  be  cultivated  on  potatoes,  in  alkaline  or  neutral  hay  or 
pea-straw  infusions,  on  crushed  oats  or  barley,  on  turnip-juice,  maize, 
beans,  lentils,  and  many  varieties  of  dead  vegetable  matter,  if  only  suf- 
ficient water  be  provided.  It  is  therefore  probable  that  they  may  nor- 
mally grow  and  develop  outside  the  body  of  an  animal.  This  takes 
place  most  readily  in  marshy  spots  and  river-banks  (Koch).  Spores  are 
formed  in  summer,  and  persist  through  the  winter.  Inundations  then 
carry  the  germs  into  the  pasture-lands.  If  Koch's  views  are  correct,  the 
invasion  of  the  animal  body  by  the  bacillus  is  as  it  were  an  accidental  in- 
cursion of  an  ectogenous  organism.  Pasteur  has  shown  that  birds  enjoy 
do  immunity  against  anthrax. 

(2)  "  Symptomatic  "  Anthrax  (Rauschbrand). 

This  disease  is  probably  due  to  a  bacillus  found  in  the  affected  ani- 
mals.    It  is  shorter  and  thicker  than  the  anthrax-bacillus,  forms  i 
aggregations  in  the  tissues,  and  is  accompanied  by  the  development  of 
gas.      See    Koch    (loc,   <?*£.),    and   Arloiug,    Cornevin,    and    Thomas   on 
"Charbon  symptottiatique "  ("Paris  Acad.,"  June,  1881).  • 

(3)  MaKcmatU  (Edema* 

Koch  has  occasionally  found  in  putrefying  matters  a  bacillus  which 
produces  in  animals  an  affection  resembling  anthrax.  He  describes  the 
affection  as  malignant  oedema,  and  the  bacillus  as  B.  csdernaHe,  It  is 
fatal  to  mice  and  guinea-pigs,  The  site  of  inoculation  becomes  cedema- 
tous,  and  is  beset  with  bacilli.  These  spread  into  the  serous  cavities, 
but  except  in  mice  the  blood  remains  free  of  them,  If  mice  be  inocu- 
lated at  the  tip  of  the  ear,  they  survive.  The  bacilli  are  somewhat  nar- 
rower than  anthrax-bacilli.  It  is  possible  that  the  bacilli  found  in  cer- 
tain affections  due  to  poisonous  meat  (Huber,  "Arch,  f.  klin.  Med,," 
xxv,)  are  oedema-bacilli. 


(4)  Intestinal  Mycosis. 

This  is  a  term  which  includes  several  bacterial  affections.  Sometimes 
the  affection  is  due  to  anthrax-bacilli,  sometimes  to  oedema-bacilli.  It  is 
possible  that  other  bacilli  and  micrococci  (Art.  477)  may  give  rise  to 
similar  disorders. 

References  :  E.  Wagner,  "Arch.  d.  Heilk.,"  xv, ;  Leube  and  Mailer, 
«*  Arch,  f.  klin.  Med,,"  xii.  ;  Bollinger,  *' Beitrage  zur  vergl.  Path.  d. 
Hausthiere,"  Munich,  1872;  Buhl,  "  Zeitsch.  f.  Biol.,"  vi. j  Waldeyer, 
*•  Yireh.  Arch.,"  vol,  lii.  ;  Fischl,  "  Arch.  f.  exp.  Path.,"  xvi. 

Many  instances  of  so-called  "  meat-poisoning"  are  to  be  reckoned  as 
cases  of  intestinal  mycosis.  They  are  very  probably  produced  by  various 
micro-organisms  and  their  products.  In  some  cases  the  poisoning  is 
simply  septic  (Art.  504  (3))  ;  in  others  it  is  apparently  specific,  and  in 
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some  of  these  latter  bacilli  are  certainly  concerned.     Exact  investigations 
on  the  subject  are  still  to  be  desired. 

References:  Zangger,  "  Arch,  f.  Thierheilk,,"  xxiv,,  1871  ;  Albreeht, 
"Wochensch.  f.  Thierheilk.,"  1878  ;  Kussmaul,  "  Arch.  f.  klin.  Med.," 
iv.;  Ilnber,  "Arch.  d.  Heilk.,"  xix.;  \V  alder,  "  Bcrl.  klin.  Woch.,n  1 
Wyes,  4i  Corresp.  f.  schweiz.  Aerate,"  1881  ;  Bollinger,  **  Zur  Aetiol.  d, 
Infect.,"  Munich,  1881  ;  Ballard  and  Klein,  "Report  of  Med.  Off.  of  Local 
Govt,  Board,"  1880, 

(p5)  Syphilis. 

Klrbs  has  a  paper  on  a  bacillus  connected  with  syphilis  in  the  u  Arch, 
f.  exp.  Path.,"  x.  He  found  microscopic  rods  and  spherules  in  indurated 
chancres.  From  these  he  obtained  bacilli  by  cultivation.  Inoculating  ■ 
monkey  with  these,  he  produced  an  inflammatory  affection  in  some 
respects  resembling  syphilis,  in  other  respects  resembling  tuberculosis. 
Ziegler  made  many  similar  experiments,  but  was  unable  to  corroborate 
Klebs's  statements.  In  1878  he  and  von  Rinecker  attempted  to  cultivate 
the  substance  removed  with  all  care  from  indurated  buboes,  the  attempt 
.was  repeated  many  times,  but  always  with  negative  results.  Various 
nutritive  substances  were  used  in  the  cultivation-experiments.  See  also 
Aufrecht,  "Cent.  f.  ined.  Wiss,,"  13,  1881  ',  Birch-Hirschfeld,  ibid,  44, 
1882. 

(0)  Maforta, 

The  Bacillus  malar  ice  was  taken  by  Klebs  and  Tommasi-Crudeli 
from  the  air  over  the  Italian  marshes  by  means  of  a  special  appat 
Its  properties  were  tested  by  culture  and  inoculation.  They  also  found 
the  fungus  in  samples  of  soil  taken  from  the  same  districts.  They  con- 
clude— that  malarious  disease  can  be  reproduced  in  rabbits  ;  that  it  is 
caused  by  an  organism  ;  that  this  is  present  in  the  soil  of  the  malarious 
district  before  it  produces  fever  in  man  ;  ami  that  its  passage  into  the  air 
can  be  observed  under  favorable  conditions.  Mareliiafava  found  the 
bacillus  in  the  blood,  marrow,  and  spleen  of  patients  who  had  died  of 
malarious  fever. 

The  BadUu$  motorics  is  an  aerobious  organism,  which  flourishes  in 
Boils  of  various  kinds  and  may  occur  in  places  that  are  not  marshy.  It 
forms  spores,  and  for  its  development  requires  a  temperature  of  20°  C. 
La  vera  n  found  "fttomenU  mobiles'"  in  the  blood  of  ague-patients. 

References:  Klebs  and  Tornmasi-Crudeli,  u  Arch.  f.  exp.  Path.,"  xi.; 
Ceci,  ibidem,  xv.;  Tommasi-Crudefi,  4*  La  Malaria  de  Rome,"  Paris,  1881, 
*  Nu«>vi  studj  sulla  natura  della  Malaria, '*  Rome,  1881,  "  .Malaria  and  the 
Ancient  Drainage  of  the  Roman  Hills,"  Practitioner,  2,  1881,  "  Istituzioni 
di  anat.  pat.,1' vol.  i.,  Turin,  1883  ;  Marchiafava  and  Cuboni,  *'  Nuovi  studj 
sulla  natura  della  Malaria,"  "  Acad,  dei  Lincei,"  January  2,  1881  ;  Mar- 
chand,  u  Vireh.  Arch,,'1  vol.  lxxxviii.;  Liveran,  "  Nature  parasitain 
accidents  d'impaludisme,"  Paris,  1881  ;  Richard,  u  Comptes  Rendus, 
1881  ;  Sternberg,  M  Rep.  Nat,  Board  of  Health  (U.  S.)t'»  1881- 
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(7)  laprotyt 

JBacillus  lepras  was  found  in  all  the  leprous  nodules  they  examined 
by  Armauer  Hansen  ("  Virch,  Arch,/"  vol,  lxxix.,  and  Quart*  rbj  Joum. 
of  Micro.  SeL,  1880)  and  Neisser  ("  Breslauer  iirzt.  Zeitsch.,"  18?y,  and 

irch.  Arch.,"  vol.  Ixxxiv.).  The  bacilli  are  rather  longer  than  the  semi- 
diameter  of  a  red  blood-cell  ;  they  lie  partly  within  and  partly  without 
the  cells  of  the  leprous  nodules.  Neisser  cultivated  them  in  blood-serum 
and  extract  of  meat,  and  observed  them  develop  into  filaments*  They 
form  spherical  spores  which  are  seated  at  the  ends  of  the  rod  lets,  or  form 
bright  vacuoles  in  the  middle  of  them.  They  spread  through  the  system 
by  way  of  the  lymphatics,  not  of  the  blood-vessels.  They  are  surrounded 
by  a  gelatinous  envelope  and   at  times   seem   to  be  motile.     Cornil   and 

iard  (**  Annales  de  Dermat.,"  1881)  have  confirmed  the  statements  of 
the  first  observers, 

(8)    Typhoid  Fever. 

Klebs  ("Arch.  L  exp.  PatL,"  xii.,xiii.)  and  Eberth  ("Virch.  Arch.," 
vol.  Ixxxi.)  have  found  bacilli  "in  the  diseased  patches  of  the  intestine, 
and  in  the  mesenteric  glands,  in  cases  of  typhoid  fever.  Koch  has  con- 
firmed thestatement  ("  Mitth.  a.  cL  k.  Gesundh.,"  1881).  In  the  sloughs 
from  the  intestinal  ulcers  long  and  short  bacilli  have  been  seen,  in  the 
lymphatic  glands  only  the  short  ones.  The  latter  are  found  also  in  the 
vessels  of  various  organs,  especially  the  spleen,  kidneys,  and  liver.  They 
are  probably  the  exciting  cause  of  the  disease.  Maragliano  has  found 
similar  bacilli  in  the  blood  of  living  typhoid  patients  (u  Cent.  1  med. 
/■  41,  1882). 

The  above  results  seem  at  first  sight  to  disagree  with  those  of  Fischl 
and  Eppinger  (*'  Be  it  rage  z.  path.  Anat.,"  ii.,  Prague,  1880),  Letzerich 
(•*  Arch,  f,  exp.  Path.,"  ix.),  and  Tizzoni  ("Studj  di  pat.  sperirn.  sulla 
gen.  d.  tifo  abdom.,"  Milan,  ]88t»).  These  observers  detected  micrococci 
It  is  possible  that  micrococci  may  settle  in  the  typhoid  ulcers  by  way  of 
a  secondary  invasion. 

(0)    7\(bercuIosis. 

Koch's  Bacillus  tuberculosis,  mentioned  already  in  Art.  127,  grows  in 
gelatine  impregnated  with  blood-serum  between  the  temperatures  of  30° 
and  40°  C,  but  not  beyond  these  limits.      It  cannot   therefore  c 

development  outside  the  body,  at  least  in  temperate  climates.  In 
most  cases  tuberculosis  starts  in  the  lungs,  which  become  infected  from 
the  inspired  air.  The  chief  agent  in  contaminating  the  air  is  the  sputum 
(Fig.  80)  of  phthisical  patients,  which  invariably  contains  the  sp» 
bacillus,  either  with  or  without  spores.  The  infective  power  of  the 
sputum  is  not  destroyed  by  drying.  It  is  highly  probable  that  the  spores 
are  likewise  unaffected  thereby. 
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The  tubercle-bacilli  grow   very  slowly,  and   therefore  do  not  readily 
succeed  Cn   making  a  settlement  on  the  surface   of  mucous  membra 
Healthy  tissues  are,  besides,  at  all  times  difficult  to  infect.     The  settle* 
ineut  is  favored  K»y  wounds,  loss  of  epithelium,  stagnating  secretions,  etc. 

The  tuberculosis  of  domestic  animals  and  die  "pearly-disease"  of 
cattle  are  due  to  the  same  bacillus  as  the  human  disease  (Koch,  "  BerL 
kliu.  Woeh,,"  15,  1882). 

The  bacilli  grow  well  in  sterilized  ox*serum,  but  they  develop  and 
multiply  very  slowly.  The  colonies  of  fungi  are  only  visible  to  the 
naked  eye  after  ten  days'  growth  ;  they  then  appear  as  dry  whitish 
scales.  These  are  made  up  of  delicate  rodlets*  Each  patch  attains  in 
three  to  four  weeks  the  size  of  a  poppy-seed,  and  then  ceases  to  grow 
further  until  transplanted  to  a  fresh  substratum.  This  is  owing  to  the 
fact  that  the  bacilli  have  no  power  of  locomotion,  and  so  cannot  spread 
over  the  nutrient  gelatine.] 

207.  Of  SpirobaoteHa  two  forms  are  known  to  occur  in  man.  The 
one,  apparently  quite  innocuous,  is  the  SpirochtEta  denticoto  ,*  it  inhabits 
the  mucous  membrane  of  the  mouth  and  nose.  The  other,  the  Sj^'ritf'hwto 
(or  JSjttrillttffi)  Oht,rmeycri9  is  found  in  the  blood  of  patients  suffering 
from  relapsing  fever,  during  the  attacks.  It  is  almost  beyond  doubt 
that  the  disease  is  caused  by  its  invasion  and  multiplication  within  the 
blood.  Quite  lately  the  disease  has  been  transmitted  to  monkeys  by 
inoculation  with  the  spirillum.  Nothing  certain  is  known  of  the  habitat 
of  the  spirillum  outside  the  body.  It  is  easily  detected  by  the  microscope 
in  the  blood  by  reason  of  its  lively  movements  ;  these  sometimes  cause 
the  red  blood-cells  to  be  driven  and  pushed  about  in  the  field  of  view. 

[The  spirillum  of  relapsing  fever  was  discovered  by  Obermeyer  in  1873 
('•  Oentralb.  f.  med.  Wiss.,"  10,  1873,  and  "  BerL  klin.  Wooh.,"  tt»  181 
Since  then  it  has  often  been  examined  and  described.  See  Weigert, 
"Deutsche  mod.  Week,"  1876  ;  Heydenreich,  " Der  Parasit  des  Riiek- 
fallstyphus,'*  Berlin,  1877  ;  Mocztrtkowsky,  "Arch.  f.  klin.  Med.,"  xxiv. ; 
Geddes  and  Ewart,  "Proc.  Roy.  Soc.,1*  xxvii.  The  successful  inoculation 
of  the  monkey  was  performed  by  Carter  ("Deutsche  med.  Woch.,"  16, 
1879,  Lancet,  1,  1880,  and  "Spirillum  Fever,"  London,  1882).] 


208.  If  we  accept  for  a  moment  the  hypothesis  that  all  or  most  in- 
fective diseases  (other  than  those  due  to  animal  parasites)  are  caused  by 
the  development  of  bacteria  in  some  tissue  or  fluid  of  the  body,  we  are 
met  at  once  by  the  question  whether  in  that  case  each  specific  form  of 
disease  has  a  corresponding  specific  bacterium.  From  a  clinical  stand- 
point this  question  must  be  answered  in  the  affirmative.  The  most 
marked  feature  of  the  infective  diseases  is  just  this,  that  they  run  a  typi- 
cal and  special  course.  Even  though  this  may,  in  individual  cases,  be 
modified  by  various  influences,  it  is  in  general  so  characteristic,  so  pathog* 
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nomonic,  that  the  disease  can  often  be  diagnosed  by  its  course  alone. 
We  should,  therefore,  have  no  hesitation  in  inferring  from  the  specific 
course  of  the  disease  that  the  virus  which  excites  it  is  also  specific. 

Histological  examination  of  the  tissues  of  patients  affected  with  bac- 
terial disease  has  shown  that  in  some  cases  (relapsing  fever,  anthrax,  tu- 
berculosis, leprosy)  well-marked  forms  of  fungi  are  always  detected  ;  and 
further,  that  these  forms  of  fungi,  or  at  least  forms  belonging  to  one  or 
other  of  their  developmental  stages,  are  the  only  ones  constantly  found. 

In  other  cases  such  histological  distinction  has  not  yet  been  possible. 
The  micrococci  occurring  in  various  infective  diseases  do  not  as  yet  afford 
us  characters  sufficiently  well-marked  to  form  a  basis  for  distinguishing 
them  into  species.  It  must  not,  however,  be  assumed  that  these  various 
micrococci  ur«-  identical,  and  that  it  is  merely  the  accidental  association 
with  them  of  this  or  that  poison  which  makes  them  seem  to  have  differ- 
ent properties. 

If  the  micrococcus  that  is  found  be  in  fact  the  exciting  cause  of  the 
disease,  we  must  admit  that  it  must  be  endowed  ab  initio  with  distinct 
properties,     From  the   pathological   point  of  view  as  well   as  from   the 

ictd,  we  must  regard  it  as  belonging  to  a  distinct  species.  As  we 
pointed  out  in  Art.  183,  we  are  compelled  to  classify  the  bacteria  into 
species  on  other  grounds  than  those  that  apply  to  the  higher  plants. 
Our  classification  is  based  as  yet  on  their  morphological  and  physiologi- 
cal peculiarities.  In  the  case  of  the  micrococci  we  are  confined  almost 
entirely  to  the  latter.  We  are  compelled  to  set  up  physiological  species. 
Thus,  as  the  chromatogenous  micrococci  are  classified  according  to  the 
color  they  produce,  so  the  infective  micrococci  are  classified  into  species 
according  to  their  pathogenous  properties. 

[Koch  has  shown  that  in  the  case  of  many  bacterial  affections  it  is 
possible  to  discover  in  the  fungi  well-marked  morphological  differences 
corresponding  to  the  physiological  differences  ("  Traumatic  Infective 
Diseases,"  188").  Strttok'fl  papers  also  contain  many  valuable  contribu- 
t  ioiiu  of  this  nature.     See  Arts.  204—207  for  further  references.] 


209.  Each  specific  microparasitic  disease  presupposes  a  specific  excit- 
ing cause,  that  is,  a  bacterium  with  special  physiological  properties. 

In  affirming  this  proposition  we  do  not  imply  that  the  specific  bacte- 
rium constitutes  a  distinct  species  in  the  biological  sense.  This  is  a  ques- 
tion which  cannot  be  answered  by  the  physician  ;  it  belongs  to  the  biolo- 
gist. He  will  have  to  make  out  whether  the  properties  attributed  to  the 
bacterium  are  constant,  and  whether  these  properties  are  the  only  ones 
possessed  by  the  corresponding  biological  species. 

(  hi  these  points  observers  differ  widely.  Kocb,  from  his  culture-ex- 
periments, has  come  to  the  conclusion  that  the  pathogenous  bacteria,  like 
the  non-pathogenous,  do  not  alter  in  their  properties.  If  bacteria  be  cul- 
tivated for  several  generations,  the  same  developmental  forms  continually 
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recur,  and  their  physiological  properties  remain  in  every  respect  the  same. 
Even  when  the  nutrient  medium  is  altered  from  time  to  time  norecogniu* 
able  differences  are  produced.  Koch  does  not  dispute  that  mutability  of 
species  is  possible  among  bacteria,  but  he  holds  that  no  adequate  evi- 
dence has  yet  been  brought  to  prove  it* 

This  view  has  now  many  adherents,  especially  among-  clinical  observe] 
Some  go  even  further  and  assert  that  mutability  of  species  is  itupi 

The  most  important  opponents  of  Koch  on  this  point  are  Nageli, 
Davaine,  Buchner,  and  Wernich.  Nageli  thinks  that  both  the  mor- 
phological and  the  physiological  characters  of  the  bacteria  are  mutable. 
A  given  bacillus  does  not  invariably  produce  bacilli  of  the  same  struct- 
ure, and  does  not  always  pass  through  the  same  developmental  stages. 
A  bacterium  which  under  given  conditions  gives  rise  to  a  definite  kind  of 
fermentation,  may  lose  this  property  when  cultivated  under  different  con- 
ditions (Art.  198).  Thus  the  same  fungus  can  set  up  butyric  acid  fer- 
mentation or  lactic  acid  fermentation  according  to  circumstances.  Nageli 
regards  the  various  species  of  bacteria  above  described  not  as  biologioj 
species,  but  as  vegetative  form*  of  a  few  as  yet  undetermined  species. 


[References  :  Nageli,  "  Die  niederen  Pilze,"  Munich,  1877  and  1882  ; 
Buchner,  "  Die   Nageli'sche  Theorie,"  Leipzig,   1878;  Bireh-IIirschft  Id, 
*' Schmidt's  Jahrbuefior,"  1875  ;  Wernich,  "  Die  accommodative  Zuchtunj 
der  Irifect-kmsstoffc, n  u Kosinos,"  4,   1880;  "Die   Entwickelung  der  oi 
ganisirten    Krankhcitsgiftc,"  Berlin,  1880  ;  "  Desiufectionslehre,"  1880 
Pasteur,  "  De   Tattcnuation   des   virus  ct  -de  leur   retour  &  la  virulence," 
"GoagJtea  Hindus,"  vol.  xcii.;  Klebt,  M  Arch,  f,  exp.  Path.,"  xiii.;  Buch- 
ner, "  Exp.  Erzeug.  d.  Milzbrandbacillen  bus  Ueubacillen,"  Munich,  1880; 
"  Miinch.  ii«  r  A i  ad.  ±  Win*"  January  1*2,  1883,  and  Nageli'a  "  Untersuch. 
ub.  ii.  Pilze,"  Munich,  1883  ;   Urliehs,  "Arch.  I  kliri,  Chir.  "  xxiw;    K 
"Traumatic  Inf.   Dis.,"  1880  ;  "Milth.  a.  d.  k.  Gesundh.,"  Berlin,  1881  ; 
G&ffky,  &*&**  2  Fokker,  "  Virch.  Arch.,"  vol.  lxxxviii.;  Wolff,  "  Virch. 
Arch.,"   vol,    lxxxi.;    Sernmer,    "Virch.    Arch,,"   vol.    Ixxxiii.;    Davaine, 
"Acad,  de  meil,"  Paris,    1873;  Greenfield,    "Proc.    Roy.   So*    Kdin.,' 
188U,  "  Jcraro.  Roy.  Agric.  Soc,"  1880  ;  Klein,  "  Rep.  Med.  Of!.  Loc.  Gov. 
Board,1*  1881  ;  Miquel,  "Bull  Soc.  Botau.,"  188L 

Wolff  maintains  that  micrococci  and  short  bacilli  change  into  each 
other,  and  seeks  to  support  this  by  showing  that  transitional  forms  exist. 
What  he  takes  for  transitional  forms  may  very  easily,  however, 
nothing  more  than  germinating  spores,  or  even  rodlets  viewed  obliqii 
His  statement — that  he  obtained  bacilli  from  a  rabbit  into  whose  peri- 
toneal cavity  he  had  injected  micrococci — is  explicable  by  supposing  the 
injected  matter  to  be  impure.  Wernich  also  asserts  that  the  various 
forms  may  be  interchanged,  and  speaks  of  the  circumstance  as  evidence 
of  "unstable  morphological  equilibrium."  He  gives  no  other  evid- 
in  support  of  his  idea.  With  regard  to  Klebs  and  Billroth,  and  their 
views  iu  this  connection,  see  Art,  185.] 
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210,  The  defective  state  of  our  knowledge  makes  it  for  the  present 
impossible  to  give  a  definite  answer  to  the  question  of  the  mutability 
of  tfte  bacteria.  It  would,  however,  appear,  from  the  researches  of 
Nageli  and  others,  that  we  are  not  absolutely  justified  in  regarding  all 
the  various  forms  as  representing  distinct  biological  species.  The  idea  of 
a  species  must  be  based  on  characters  that  are  constant,  not  on  those 
which  may  alter  with  the  surroundings. 

The  researches  of  Koch  and  his  pupils  do  not  prove  that  the  proper- 
ties of  the  bacteria  examined  by  them  are  perfectly  constant.  They  only 
show  that  the  morphological  and  physiological  qualities  possessed  by  a 
bacterium  at  a  given  time  arc  retained  by  it  with  some  tenacity,  cvm 
when  a  certain  amount  of  variation  takes  place  in  its  environment.  On 
the  other  hand,  the  researches  of  Nageli,  Buchner,  Wernich,  and  others 
seem  to  afford  evidence  that  this  constancy  is  not  shown  under  all  con- 
ditions ;  that  changes  of  the  nutrient  medium  may  have  some  effect  on 
the  form  and  size  of  the  cells,  on  their  mode  of  multiplication,  and  on 
their  physiological  or  fermentative  properties.  Changes  of  this  kind  and 
extent  do  not,  however*  indicate  that  one  species  is  transformed  into 
another.  We  must  rather  conclude  that  one  or  other  of  the  properties 
possessed  by  a  biological  species  of  bacterium  may  be  brought  into  prom- 
inence by  proper  modifications  of  the  external  conditions. 

The  mutability  manifested  by  a  given  bacterium  will  thus  have  defi- 
nite limits.  The  bacterium  cannot,  in  any  period  of  time  within  the  ex- 
tent of  our  observation,  acquire  properties  different  from  any  of  those 
possessed  by  the  species  to  which  it  belongs.  As  to  the  extent  of  the 
cycle  of  varieties  through  which  any  one  of  the  known  bacteria  may 
pass,  we  know  indeed  but  little.  It  is  possible  that  the  properties  of 
many  of  them  admit  of  only  the  slightest  variations  from  those  with  which 
we  are  acquainted.  It  is,  moreover,  probable  that  many  of  the  varieties 
known  to  us  constitute  true  biological  species. 

211.  If  we  accept  the  hypothesis  that  different  vital  properties  of  the 
bacteria  may  be  brought  out  by  different  external  conditions,  we  have 
next  to  inquire  whether  the  pathogenous  bacteria  may  not  be  peculiar 
varieties  of  non-pathogenous  forms.  It  is  conceivable  that  in  certain 
circumstances  a  bacterial  virus  might  be  developed  from  an  innocuous 
bacterium,  and  might  ultimately  be  transformed  back  to  the  innocuous 
form  again.  This  view  ha:*  been  maintained  by  several  authors  (Nageli, 
Buchner,  Weruieh)  and  has  been  supported  by  various  experimental  re- 
sults. They  have  chiefly  relied  on  the  observation  that  many  bacterial 
poisons  appear  to  become  more  virulent  by  transmission  from  animal  to 
animal  {e.g.,  that  of  Davaine's  septicemia),  in  other  words,  that  by  con- 
tinual inoculation  the  parasite  learns  to  accommodate  itself  more  and 
more  completely  to  the  conditions  in  which  it  is  placed.  The  opponents 
of  the  theory  of  mutability  diminish  the  force  of  this  argument  by  show- 
ing that  the  increase  of  virulence  corresponds  with  an  increase  in  the 
"  purity  M  (or  freedom  from  admixture  with  other  bacteria)  with  which 
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the  fungus  is  cultivated,  If  a  mass  of  mixed  bacteria  be  injected  into 
an  animal,  there  will  be  at  first  several  forms  which  develop  simultan- 
eously, and  it  is  only  after  the  virus  has  been  transmitted  through  the 
living  body  twice  or  thrice  that  one  form  gets  the  upper  hand,  and 
develops  to  the  exclusion  of  the  others. 

The  theory  of  mutability,  and  especially  that  of  the  transformation  of 
non-pathogenous  into  pathogenous  forms,  receives  stronger  support  from 
an  experiment  of  Buchner's,  in  which  he  seemed  to  show  that  anthrax- 
bacilli  can  be  bred  from  hay-bacilli  (/?.  subtilis)  and  conversely,  Koch, 
Gaffky,  and  Klein  dispute  the  validity  of  the  experiment,  but  Buchner 
stands  by  it  and  claims  to  have  confirmed  it  by  fresh  results  of  a  like 
kind.     The  weight  of  evidence  is  for  the  present  against  him. 

At  present  we  are  unable  to  draw  any  certain  conclusion  regarding 
the  relation  of  non-pathogenous  to  pathogenous  bacteria.  Clinical  ex- 
perience would  indicate  that  the  activity  of  the  infective  virus  may  vary 
within  certain  limits.  And  we  must  apparently  admit  that  the  infective 
bacteria  have  not  always  possessed  their  noxious  qualities,  but  have 
acquired  them  somehow  in  the  course  of  ages.  But  this  is  not  enough 
to  convince  U3  ihat  harmless  bacteria  can  acquire  infective  properties 
rapidly,  that  is  to  say,  in  the  course  of  comparatively  few  generations. 
They  appear  rather  to  hold  by  their  properties  with  a  certain  tenacity 
We  may,  therefore,  provisionally  conclude  that  the  transformation  of  in- 
nocuous into  noxious  bacteria  can  occur  but  rarely  and  under  special  con- 
ditions. In  other  words,  the  pathogenous  bacteria,  even  if  they  do  not 
represent  biological  species,  are  wont  to  maintain  the  pathogenous  form 
for  long  periods  of  time. 

[Davaine,  Coze,  and  Feltz  experimented  on  the  septic  poison  obtained 
from  putrefying  blood.  They  at  first  asserted  that  its  virulence  increased 
with  extraordinary  rapidity,  so  that  in  the  twenty-fifth  generation  one- 
trilllonth  of  the  amount  of  matter  originally  used  in  the  inoculation  was 
all  that  was  necessary  to  produce  the  same  infective  results.  Davaine 
became  afterward  convinced  that  the  virus  attained  its  full  power  in  the 
second  or  third  generation,  Koch  confirmed  this,  and  explained  it 
showing  that  the  original  matter  used  in  the  inoculation  was  impure,  t.e., 
contained  other  bacteria,  and  that  the  repeated  inoculations  gradually 
eliminated  the  admixture.  Gaffky's  experiments  brought  out  the  same 
result.  Rosenberger  ("  Centralb.  f.  med.  Wiss.,"  4,  1882)  has  lately 
found  that  the  gradual  increase  of  virulence  is  more  protracted  in  the 
case  of  the  liacillus  wdematis. 

AVemich  finds  that  the  potency  of  the  Micrococcus  prodigiosu9  (that 
is,  its  faculty  of  multiplying  and  producing  red  coloring-matter)  can  be 
increased  by  modifying  the  mode  of  cultivation.  Gaffky  regards  this 
fact  as  likewise  due  to  the  elimination  of  impurities. 

Buchner  first  announced  in  1880  that  hay*bacilli  could  be  transformed 
into  anthrax-bacilli.     If  hay-bacilli  are  injected  into  the  blood  of  animals 
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they  do  not  give  rise  to  anthrax.  If,  however,  they  are  bred  for  several 
alterations  in  meat-extract  and  then  in  the  arterial  blood  of  a  rabbit, 
acquire  noxious  qualities  and  give  rise  to  anthrax  in  mice  after  two 
to  nine  days'  incubation,  Conversely,  if  anthrax-bacilli  are  properly  cul- 
tivated they  can  be  transformed  into  bacilli  whose  properties  are  identi- 
cal with  those  of  hay-bacilli. 

Koch  (loc.  cit.)  disputes  the  correctness  of  Buchner's  observations,  and 
tfl  that  he  has  been  experimenting*  with  the  (edema-bacillus  (Art 
(3))  instead  of  the  BaciUua  tuUhrwis.     According  to  Koch  the  an- 
irax -bacillus  and  the  hay-bacillus  do  not  resemble  each  other.    Hay-bacilli 
ire  rounded  at  the  ends  and  possess  cilia  or  flagella  ;  anthrax-bacilli  are  as 
were  cut  off  square.     Buchner's  cultures  were  impure,  they  contained 
srnisof  other  bacilli,  and  these  by  degrees  suppressed  the  original  forms, 
^bile  the  hay-bacillus  was  supposed  to  bo  breeding  in  the  blood  the  oedema- 
bacillus,  or  some  other  of  similar  action,  was  developed  ;  in  the  converse 
process  the  so-called  anthrax-bacilli  were  gradually  suppressed  by  others. 
In  a  later  memoir  ("  Akad.  d.  "VViss.,"  Munich,  1882)  Buchner  main- 
ins  his  position  and  mentions  fresh  experiments  bearing  on  it.     In  his 
bhn'i  Bacillus  subtills  includes  several  varieties  ;  namely  (1)  hay- 
>acilli,  (2)  Pasteur's  butyric  acid   ferment,  (3)   Fit  z's  bacterium    ("  Ber, 
seh.  chem.  Gesellsch.,"  ix,,  1876),  which  converts  glycerine  into  etbylio 
Jcohol,  (4)  anthrax-bacilli.     This  fungus,  which  he  regards  as  constitu- 
:ing  a  biological  species,  he  calls  Bacterium  subtile*     The   properties  of 
;l»e   variety  which   produces  anthrax  may  be  retained  or   withdrawn   at 
ileasure  by  proper  modes  of  cultivation.      In  the  process  of  transforma- 
tion transitional   varieties  appear  representing   intermediate  stages   be- 
tween anthrax-bacilli  and   hay-bacilli.     The  middle   forms  only  produce 
ntbrax  when   injected  in  very  large   quantities.     The  process  of  trans- 
formation may  be  completed  by  cultivation  in  an  alkaline  solution  of  egg- 
rolk  for  twenty-four  to  forty-eight  hours.     The  transformed  bacillus  (hay- 
tacillus)  is  distinguished  by  its  energetic  fermentative  activity,  and  causes 
albumen  to  coagulate.     It  is  inert  when  injected  into  the  blood. 

Niigeli,  in  his  recent  book  entitled  *'  Untcreiichungen  tiber  niedere 
Pilze,"  (Munich,  18S2),  takes  up  the  same  position  as  Buchner  with  re- 
gard to  the  mutability  of  the  bacteria.  lie  believes  that  one  and  the 
same  species  may  assume  different  forms  according  to  the  nutriment  it  is 
supplied  with.  These  forms  may  exhibit  different  physiological  and  even 
morphological  characters.  The  pathogenous  bacteria  are  "  nutrimental" 
modifications  of  non-pathogenous  species. 

Klein,  in  an  important  report  just  published  ("  Report  of  Medical  Officer 
to  the  Local  Government  Board  for  1881),  communicates  the  results  of  a 
series  of  researches  undertaken  to  test  Buchner's  hypothesis.  He  points 
oat  the  probable  sources  of  error  in  Buchner's  work,  and  concludes  that 
the  anthrax-bacillus  retains  its  full  power  to  produce  specific  disease  so 
long  as  it  retains  any  power  at  all. 

References  :  see  under  Arts.  209  and  219.] 
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HYPHOMTCETES  AND  BLASTOMTCETES  (MOULDS  AND  TEASTS). 


212.  Mould-fungi  and  yeast-fungi,  with  their  congeners,  belong  like 
the  bacteria  to  the  aohlorophyllous  Thallophytes.  They  appear  to  have 
no  nearer  affinity  than  this  to  the  bacteria,  and  they  have  no  phylogene- 
tic  relation  to  them.  The  mould-fungi  and  the  yeast-fungi  are,  howe 
men  nearly  akin  to  each  other,  for  it  is  probable  that  the  yeast-fungi 
are  the  primitive  forms  from  which  the  higher  fungi  have  developed 
(Brefeld). 

Moulds  and  yeasts,  like  bacteria,  can  only  draw  their  nutriment  from 
organic  carbon-compounds.  These  they  mostly  find  in  dead  organic  mat- 
ters, and  they  are  therefore  classed  as  Saprophytes  Some  of  them,  how- 
ever, are  able  to  abstract  nutriment  from  living  tissues,  and  are  therefore 
to  be  reckoned  as  Parasites.  Both  forms  are  met  with  in  connection  with 
the  human  body. 

The  mould-fungi  or  Hyphomycetes  are  well  known  outside  the  body. 
They  form  the  familiar  flocculent  covering  or  pellicle  seen  on  decaying 
organic  substances,  and  variously  known  as  mould,  mildew,  mother,  etc. 
They  belong  to  several  distinct  genera,  and  even  to  distinct  sub-classes  of 
the  Thallophytes, 

The  yeast-fungi  or  Blastomycetes  are  also  familiar  organisms.  They 
set  np  alcoholic  fermentation,  and  form  the  yeasty  scum  which  appears  on 
the  surface  of  alcoholic  liquors. 

[The  systematic  classification  of  the  Thallophytes  has,  in  the  last  year 
or  two,  undergone  considerable  modification. 

The  earlier  classification,  based  on  certain  obvious  characters  of  form 
and  habit,  was  into  Algce,  Lichene^  and  Ftatf/L  This  subdivision  has 
been  modified  since  the  disco  ary  of  the  reproductive  organs,  and  in  many 
cases  of  the  entire  life-history,  of  the  various  forms.  No  sharp  line 
divides  the  alga>  from  the  fungi.  Many  families  of  so-called  algse  and 
fungi  are  really  correlated,  inasmuch  as  they  agree  in  the  characters  of 
reproduction  and  "alternation.'*  The  lichens  have  been  regarded  as 
ascomycetous  fungi,  which  are  parasitic  on  particular  alga*,  the  gonidia. 

The  absence  of  chlorophyll,  and  the  variety  of  external  forms  (poly- 
morphism) which  occurs,  are  secondary  characters  ;  the  latter  especially 
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being  influenced  by  parasitism  (Sachs,  "  Text-book  of  Botany,**  Oxford, 
1882  ;  Brefeld,  "Botanische  Uutersuchungeu  uber  Sehimmelpilze,"  Leip- 
zig, 1874-77.) 

tfrefeld's  classification  is — (1)  P/ujcomyceto8=a\goid  fungi;  (2)  J/y- 
w  — true  higher  fungi;  (3)  Jfyxomycetes= gelatinous  fungi;  (4) 
MlaztoiK  yeast-fungi  ;  (5j  8chi*omyoc&460i  bacteria. 

For  pathological  purposes  it  seems  more  convenient  to  retain,  as  we 
have  done,  the  older  and  well-marked  classes  of  bacteria,  moulds,  and 
yeasts.] 

77ie  Hyphom\fQ&6i  or  Moulds. 


Morphology  and  physiology,  The  mould-fungi  are  hypho- 
ire  fungi  characterized  by  the  formation  of  a  my<<- 
It  urn.  As  they  occur  in  man  they  appear  in  the  form  (1)  of  simple  or 
branched,  jointed  or  uu  jointed  filaments  of 
various  thicknesses,  and  (2)  of  ovoid  or 
spherical  cells.  These  filaments  are  the  hy- 
phce  (Fig,  81)  ;  the  compact  masses  or  tufts 
which  they  form  are  tut/oil ia  ;  the  spheri- 
cal, ovoid,  or  cylindrical  cells,  often  strung 
into  a  kind  of  cbaplet,  are  the  spores,  or 
rather  the  conidirt*  Spores  are  more  com- 
monly found  within  the  human  body  than 
any  other  of  the  vegetative  forms  ;  fructi- 
fication is  rarely  observed.  These  fungi 
are  classified  according  to  the  place  in 
which  they  are  found,  and  the  affection 
which  they  produce.  Their  names  are  de- 
rived from  the  name  of  their  discoverer, 
from  the  name  of  the  disease  they  produce, 
or  otherwise.  Such  a  classification  can 
only,  of  course,  be  a  temporary  expedient. 
The  filaments  and  spores  are  not  the  plant,  they  represent  merely  a  de- 
velopmental stage  of  it,  and   by  no  means  determine  the  species.     To 

La  this  the  plant  must  be  purely  cultivated  on  a  proper  soil,  and  its 
various  stages  traced  out. 

In  all  cases  the  cell  which  wo  call  the  spore  or  conidiurn  grows  into  a 
germinal  tube  or  cylinder,  and  from  it  spring  a  greater  or  less  number  of 
ramifying  unicellular  or  multicellular  filaments  or  bypass.  These  form  a 
mass  which,  taken  as  a  whole,  is  called  the  mycelium.  This  again  may 
give  rise  asexuaily  to  reproductive  cells,  which  develop  into  fresh  mvo- 
lia.  In  other  cases  sexual  organs  are  formed,  and  the  product  of  the 
congress  of  the  male  and  female  elements  is  either,  a  single  spore  {zy<j<>- 
spore)  or  a  fructification  in  which  numerous  spores  (ascospores)  are  devel- 
oped.    From  the  zygospore,  or  from  the  ascospores,  the  new  generation 


Fia.  81.—  Fun*!  from  a  F»vu»-pAtch. 
(Neumann.) 
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springs.     The  former  is  the  case  in  Mnror  ;   the  latter  in  A$per- 

(fillm  glaueus>  and  PmicUlium  glaucum  —  the  commonest  of  the  ordinary 
moulds. 

214,  The  genus  O'idium  exhibits  the  processes  of  growth  and  multipli- 
cation in  their  simplest  form.  It  forms  a  white  downy  covering  on  de- 
caying organic  substances,  especially  on  animal  excreta,  fruit,  grape* 
{Oidium  Tucktri),  and  sour  milk.  According  to  Grawitz  ("  Virch. 
Arch.,"  vol.  Ixx.)  Oidhtm  lactLi,  which  grows  upon  the  surface  of  milk, 
passes  through  the  following  stages  of  development,  The  conidia  or 
spores,  which  are  ovoid  cells,  lengthen  out  into  one  or  more  germinal 
tubes,  which  very  soon  become  jointed  and  throw  out  lateral  branches. 
These  branches  are  at  first  cylindrical,  but  later  on  they  become  rounded 
off,  and  then  appear  as  lengthened  ovoids.  Sooner  or  later  they  break 
up  by  transverse  subdivision  into  chains  or  chaplets  of  conidia.  The  sev- 
eral conidia-cells  then  recommence  the  developmental  cycle,  which  pro- 
ceeds as  before.  No  true  spoi  or  spore-capsules  are  formed,  and 
no  kind  of  sexual  reproduction  has  be^  ed. 

#15.  Mucor  Mucedo  is  a  mould-fungus  which  grows  on  all  kinds  of 
substances,  but  chiefly  on  excreta  and  on  articles  of  food.  It  forms  the 
familiar  white  mouldy  covering.  When  the  spores  are  numerous  it  takes 
on  a  brownish-yellow  powdery  look.  If  these  spores  be  sown  on  the  sur- 
face of  a  decoction  of  horse- manure,  for  instance,  they  proceed  to  germi- 
nate within  a  few  hours,  The  long  ovoid  spores  become  larger  and  more 
spherical.  Then  they  throw  out  their  germinal  tubes  or  hyphic  in  one 
or  more  directions.  In  twenty-four  hours  a  dense  interlacing  weft  of 
mycelium  is  already  formed,  made  up  of  non-septate  filaments  (Fig 
Ht  m),  branching  indefinitely  into  finer  and  finer  expansions.  The  entire 
mycelium  is  thus  one  enormously  branched  cell. 

When  it  reaches  a  certain  point  this  vegetative  growth  ceases.  The 
contents  of  the  filaments  become  turbid,  and  draw  toward  the  middle, 
from  which  springs  a  stouter  branch  than  the  rest,  the  conidiophorc  or 
sjtorangiophore  (g).  When  this  has  grown  somewhat,  a  button-like  pro- 
tuberance appears  at  its  apex  ;  this  is  the  tporatejitttti.  It  consists  of  an 
enclosing  membrane  and  a  protoplasmic  core.  The  protoplasm  becomes 
segmented,  and  thus  are  formed  a  multitude  of  conidia  (A).  Septa  then 
begin  to  develop  in  the  filaments  of  the  mycelium. 

These  sporangia  are  non-sexual  structures.  When  ripe  they  consist 
of  a  membranous  spherical  envelope,  containing  a  mass  of  spores  agglu- 
tinated by  a  sticky  intercellular  substance.  In  water  the  membrane  gives 
way,  and  the  conidia  are  set  free. 

The  mode  of  multiplication  just  described  is  the  commonest  ;  but 
there  is  also  a  sexual  mode  of  propagation  by  means  of  what  are  called 
zygospores,  The  process  is  this  : — the  tips  of  two  filaments  rising  from 
the  mycelium  are  each  marked  off  by  a  septum,  so  that  each  ends  in  an 
apical  cell  (Fig.  82,  D%  aa).  These  tips  meet  and  the  cells  coalesce, 
and  by  absorption  of  the  separating  membranes  the  contents  flow  to- 
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gether.  The  single  now  cell  thus  produced  is  the  zygospore.  Its  mem- 
brane becomes  thickened  and  it  grows  to  a  considerable  size.  The  thick- 
ened membrane  is  divisible  into  a  blackish  exospoty'um  and  a  colorless 
tporiutn.  From  this  zygospore,  which  in  the  case  of  Mucor  is  also 
a  resting-spore,  there  springs,  after  some  weeks  of  cultivation,  a  germinal 
hypha  (  C  k)9  which  then  develops  a  hypha  bearing  a  sporangium  (g)t 


F*g,  St.—  Development  by  Conldia  Mid  Zygonporea.  A,  the  oonidtophore  err  conl«Ua-bearfng  hypha  of 
Mucor  Mwtdo  in  opticnl  section  ;  B,  mycelium  or  Phycomyce*  nitenn  ;  g,  conidlophoro  ;  m,  unicellular  my- 
oeUom  (three  day*  old;  gruwn  in  plum  -decoction  and  petatme ;  the  finest  ramifications  arc  left  MU  In  the 
drawing;  from  Sachs);  C\  germinating  zygospore  («)ot  Mucor  Mttcedo  ;  the  germinal  tube  or  hypha  (Jfc) 
throw*  out  a  eonidiophoro  {g ) ;  D,  free  conjugating  branch. «  (6,  6}  whose  tip*  {tltfj  have  nob  yet  coalesced, 
Lut  are  marked  off  by  septa;  the  zygospore  results  from  the  ooaleeocnoe  of  the  cell*  (aa). 

[We  owe  most  of  the  details  of  our  knowledge  on  this  part  of  the 
subject  to  Brefeld  (w  Botan.  Untersuch.  liber  Sehimmelpilze,"  Leipzig, 
1874-77)  ;  the  foregoing  account  is  taken  from  him.  The  mycelium  of 
JPhycomyccSi  in  the  figure  taken  from  Sachs,  agrees  generally  with  that  of 
Jfueor ;  in  the  latter,  however,  only  a  single  coiiidia-bearing  hypha  is 
developed.] 

216.  The  life-history  of  Ettrolium  Aspergillus  (Aspergillus  glaucus) 
and  Eurotluin  reptns  is  somewhat  different.     These  two  fungi  are  found 
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on  various  substances,  but  chiefly  upon  cooked  fruit.  They  form  a  finely 
filamentous-jointed  mycelium  (Fig.  83,  -1),  from  which  rise  a  great  num- 
ber of  aerial  hypha?  or  conidiophores  (c).  These  end  in  a  spherical  knob, 
from  the  upper  part  of  which  sprout  numerous  densely  packed  radial  peg* 
shaped  protuberances  or  st* frigm&Mk  (*').  Each  sterigma  gradually  devel- 
ops a  long  chain  of  conidia,  so  that  the  head  of  the  conidiophore  is  at 
length  covered  with  a  sheaf  of  such  chains. 


Pro.  83.— DerelnpnuMvt  of  Eurntntm  repen*,  and  of  A*t>rrfrilluM  gUm-nu  («f  U*r  P<«  Bury),  Ar  small  pat* 
of  mycelium  with  a  conidiophore  (c>  and  young  carpogonlum  («#);  B,  the  spiral  corp«»£ontum  (a*)  and 
boJlinodlum  (p) :  C\  the  «mc.  with  coinmendi.it  growth  of  filament*  to  form  the  wall  of  the  peritheclmn  : 
£>,  ■  mature  perftheciura ;  A' and  F,  young  perithecta  In  optieal  Motion  ;  w,  wall-oclii;/,  "packing-cell*" 
or  pseudo-parenchyma  \  cu,  aaoogonium ;  O,  aaoua ;  II,  aaoospcre. 

While  the  conidia  are  developing,  the  sexual  organs  are  being  formed 
within  the  same  mycelium.  The  end  of  a  mycelial  filament  becomes 
twisted  like  a  corkscrew  {A  as)  ;  and  the  spiral  turns  come  closer  and 
closer  to  each  other,  till  at  last  iliey  touch  and  form  a  hollow  spiral  tube. 
This  is  the  female  organ  or  CO^pogonium  (as).  From  the  lowermost 
turns  of  the  carpogonium  thin  branches  sprout  out,  which  grow  up  over 
the  outside  of  the  spiral.  One  of  these,  growing  more  quickly  than  the 
rest,  reaches  the  uppermost  turn  and  applies  its  point  closely  to  it  (B p). 
This  is  the  male  part  or  poUinodium,     Conjugation  takes  place  between 


PARASITES. 


321 


it  and  the  carpogonium  ;  the  bounding  membranes  give  way,  and  the 
contents  coalesce.  Thereupon  from  the  lower  part  of  the  pollinodium 
and  carpogonium  spring  new  filaments,  which  increase  rapidly  in  number 
and  cling  closely  to  the  spiral  ( C)}  so  as  at  length  to  cover  it  up  com- 
pletely. These  tubular  filaments  subdivide  transversely,  and  so  an  en- 
velope of  polygonal  cells  ( />)  is  finally  formed.  This  envelope  is  the 
perUhecwm,  and  it  forms  a  hollow  sphere  (JB  w)  containing  the  carpogo- 
nium. The  cells  multiply  so  as  to  fill  up  the  cavity  (Iy).  Meunuiiilc 
numerous  septa  are  formed  in  the  carpogonium,  and  from  the  joints 
spring  lateral  branches  la*eoff?nm<#  hypkiT)y  which  ramify  and  subdivide 
(F'as)  between  the  surrounding  cells.  Their  terminal  twigs  form  the 
asci  (G)  (whence  the  fructifying  carpogonium  if  named  the  ascogonium). 
The  asci  are  tubular,  and  in  each  of  them  eight  spheres  (atCOqWfV*)  IN 
developed.  As  the  ascogenous  filaments  develop,  the  "packing  cells  "or 
pseudo-parenchyma  of  the  peritbecium  disappear.  Ultimately  the  asci 
also  vanish,  and  we  are  left  with  a  hollow  receptacle  filled  with  spores. 
When  ripe  these  last  are  lenticular  or  biconvex  (//).      On  germinating 

again  form  a  mycelium,  which  produces  both  eonidia  and  peril h< 
There    is    no   true    alternation    of   generations  between  the  sexual  and 
asexual  varieties. 

The  commonest  of  all  mould-fungi,  Penicillinm  ffhtucumt  de- 
velops in  a  similar  way.  It  grows  on  the  most  meagre  soils.  Until 
lately  the  mycelium  with  its  eonidia  was  the  only  form  of  it  which  had 
been  recognized.  Brefeld  showed,  however,  that  it  is  an  ascomycetous 
fungus  allied  to  the  Tiiberaceae  or  truffles. 

The  mycelium  consists  of  jointed,  much-branched,  uniform  filaments. 
Some  of  these  rise  as  conidiopbores,  which  branch  at  the  apex  into  tfc ■• 
rigmata,  and  produce  rows  or  chains  of  greenish-colored  eonidia.     P*  ai- 

>'tn  may  pass  through  several  generations,  all  following  this  mode  of 
propagation. 

But  there  is  also  a  sexual  mode.  As  in  JEurothtHi,  a  spiral  female 
carpogonium  and  a  male  pollinodium  are  developed.  In  the  former  the 
germs  of  the  new  plants  are  produced. 

After  fructification  the  carpogonium  throws  out  thin  sterile  filaments 
which  interlace  to  form  an  envelope  for  it  ;  and  also  a  thicker  filament 
lying  in  the  centre  and  constituting  the  germinal  or  sporiferuus  element, 
which  takes  the  form  of  a  branching  tube.  The  densely  packed  envelop- 
ing filaments  subdivide  freely,  so  as  to  produce  a  compact  and  coherent 
mass  of  cells.  The  cells  increase  greatly  in  size,  and  their  walls  become 
firm  and  hard  ;  so  that  the  structure  appears  at  last  as  a  firm  ball  or  tuber, 
looking  like  a  yellow  grain  of  sand.  This  is  called  the  s**l*Ti>tium,  and 
may  bo  preserved  in  the  dry  state  for  many  months  together. 

Oil  germinating  ascogenous  filaments  are  developed  within  the  carpo- 
gonium and  grow  out  into  threads,  some  of  which  are  stout,  while  others 
are  slender.  The  latter  have  to  do  with  the  absorption  of  nutriment 
from  the  enveloping  capsular  tissue,  the  former  with  the  process  of  fruc- 
21 
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tification.  Clusters  of  asci  are  developed  upon  them,  each  containing 
eight  spores.  The  whole  of  the  enveloping  tissue  is  ultimately  absorbed, 
with  the  exception  of  the  brownish  outer  layers.  The  asci  and  the  fila- 
turrits  likewise  vanish,  and  after  some  months  we  have  left  merely  :i  hol- 
low capsule  filled  with  a  multitude  of  bright  yellow  spores.  From  these 
spores  or  ascospores  an  ordinary  mycelium  is  again  reproduced. 

218.  The  life-history  of  a  few  of  the  most  common  of  the  filamentous 
fungi,  some  of  them  occurring  in  the  human  body,  exemplifies  the  fact 
that  the  various  forms  have  various  modes  of  development  and  reproduc- 
tion. In  some  the  process  of  reproduction  is  very  simple.  The  mycelium 
gives  rise  by  subdivision  and  abstriction  to  separate  cells  or  conidia, 
which  have  the  faculty  of  existing  independently,  and  of  developing  a 
fresh  mycelium,  In  others  a  second,  more  complex  but  still  asexual,  mode 
obtains  ;  the  mycelium  shoots  out  specially  constructed  conhliophores  or 
sporangiophores,  aad  these  bear  sporangia,  or  stcrigmata.  In  or  upon  these 
receptacles  are  developedreproductive  cells,which  we  term  conidia  or  spores. 

But  there  is  a  third  or  sexual  mode  of  propagation.  In  this  two 
equivalent  cells  unite  to  form  a  new  cell — the  zygospore  (as  in  Jf< 
or  true  resting-spore  ;  or  a  female  organ  develops — the  carpogonium — 
which,  fructified  by  the  agency  of  a  male  organ  or  pollinodiutn,  develops 
a  germinal  or  ascogenous  organ  ;  and  this  again,  by  a  process  of  branch- 
ing and  subdivision,  produces  asci  or  spore-tubes  containing  the  tnifi 
spores  or  ascospores.  From  these  the  cycle  of  development  may  begin 
once  more. 

This  sexual  reproduction  may  either  go  on  simultaneously  with  the 
asexual  modes,  or  an  alternation  of  generations  may  take  place.  That  is 
to  say,  from  a  conidium  a  mycelium  is  developed  which  possesses  sexual 
organs,  and  from  these  is  sexually  generated  an  asexual  plant.  This 
bears  ascospores,  and  they  again  form  a  mycelium  which  produces  coni- 
dia. It  is  not  to  be  forgotten,  however,  that  strict  alternation  of  this 
kind  rarefy  occurs.  Without  prejudice  to  the  plant  the  alternation  may 
be  pretermitted  for  many  successive  generations,  as  is  the  case  with 
J'>  ni'-illiutti.  In  any  case,  indeed,  the  number  of  asexual  generations  is 
much  greater  than  the  number  of  sexual  ones. 

Such  an  alternation  of  sexual  with  asexual  generations  is  not  peculiar 
to  the  fungi  ;  it  occurs  in  a  much  more  definite  manner  among  higher 
plants.  No  peculiar  polymorphism  is  exhibited  by  the  fungi.  The  idea 
of  polymorphism  has  arisen  from  the  fact  that  the  asexual  mode  of  re- 
production is  very  common  among  fungi,  while  the  sporangiophon 
oonidia-bearing  organs  assume  very  various  forms.  Moreover,  in  all  of 
the  fungi  there  is  more  than  one  mode  of  asexual  reproduction.  The 
statement  of  various  authors  (like  Hallier) — to  the  effect  that,  fungi  pos- 
sess a  special  and  peculiar  habit  of  polymorphism  or  M  pleomorphism  " — 
rests  mainly  on  error.  They  have  either  failed  to  cultivate  "purely*  the 
plants  studied,  or  they  have  been  ignorant  of  the  diverse  modes  in  which 
they  may  be  propagated. 
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[The  account  just  given  by  no  means  exhausts  the  various  modes  of 
sexual  and  asexual  reproduction  among'  the  fungi.  We  have,  for  exam- 
ple, said  nothing  of  the  formation  of  oospores.  Here  a  female  cell  or 
/./  n  ili-t-elops  in  an  oogonium,  and  is  fructified  by  a  male  cell  or  tper- 
tn at ozoid  developed  in  an  CtntAeridiutn,  From  this  is  bred  a  plant  like 
the  parent-plant,  or  else  a  multitude  of  germs  which  go  to  produce  a  new 
generation.  For  such  details  and  others  we  must  refer  the  student  to 
Sach's  "Text-book  of  Botany,"  or  to  Brefeld's  papers  above  cited.  All  we 
hare  here  attempted  is — to  give  such  an  account  as  would  make  clear  the 
general  modes  of  growth  and  reproduction  of  the  mould-fungi,  and  en- 
able the  student  to  understand  the  allusions  to  them  that  are  constantly 
occurring  in  articles  on  the  fungous  parasites  of  man.] 

219.  The  form  and  texture  of  the  mycelium  and  the  mode  of  multi- 
plication  depend  greatly  on  the  nature  of  the  nutrient  substratum.  Thus 
the  filaments  of  Oct  tutu  lacHs  may  be  short  or  long,  thin  or  thick,  ac« 
cording  to  the  proportion  of  sugar  present  and  the  reaction  of  the  solu- 
tion. If  there  is  a  dearth  of  nutriment,  the  formation  of  conidia  II  gen- 
erally favored.     The  free  access  of  oxygen  is  also  of  import.      According 

•  refeld  sexual  reproduction  can  bo  induced  in  lY>ii'i(liiun.  if  the  ac- 
cess of  air  and  light  is  prevented  after  the  mycelium  is  formed. 

If  spores  of  MitOOf  be  sown  iu  a  saccharine  liquid  with  access  of  air, 
the  mycelium  developed  on  the  surface  is  made  up  of  branched  non-sep- 
tate hyplne,  and  the  liquid  absorbs  oxygen  (Reess,  "  Botan.  Untersuch. 
uber  Alkoholgahrungspilze,"  1870  ;  and  Fitz,  H  Ber.  d.  deutsch.  chem. 
GeselL,"  Berlin,  1873).  If  the  mycelium  be  immersed,  or  oxygen  with- 
drawn, the  hyphoD  develop  septa  and  break  up  into  longer  and  shorter 
segments  ;  these  then  multiply  by  budding  like  the  yeast-plant,  and  form 
a  kind  of  large-celled  yeasty  scum*  This  yeast  has  the  power  of  decora* 
ug  sugar  into  alcohol  and  carbonic  acid,  but  the  fermentation  ceases 
when   a  small    proportion    of   alcohol  is    formed.     The  same  is  true   of 

Mueor  racemotWj  but  not  of  PenicUUvm  tjlait^nm. 

If  the  composition  of  the  nutrient  substratum  be  gradually  altered, 
fungi  may  be  got  to  grow  on  substances  which  they  do   not   usually 
affect.     Thus  Eurotium  and  PmiciUhtm  may  be  transplanted  from  bread 
to  solution  of  peptone,  and  can  ultimately  be  made  to  grow  on  the  sur- 
face of  blood  (Grawitz). 

Tin  limits  of  temperature,  within  which  the  mould-fungi  can  flourish, 
vary  with  the  different  forms.  Some  species  of  As/xrt/iltus  (A.  Jlave#* 
Gen&,ft(>n<''f<itux>  /u'r/resceruf)  and  some  of  Mucor  grow  very  welt  at  tem- 
peratures between  35°  and  40°  C;  while  A.  fflaUQUBand  Peuh.-Uf'ntui  only 
thrive  below  34  C°.  The  spores  bear  high  degrees  of  heat  ;  to  kill  them 
outright  they  must  be  kept  at  a  temperature  of  110°  to  115°  C.  for  an  hour. 

[References  :  Grebe,  "Bed.  klin.  Woch.,"  1,  1871  ;  Loftier,  "Mittk 
a.  d.  k.  Gesundh.,"  Berlin,   18b"l;  Grawitz,  u  Virch.  Arch.,"  vol.  lxxxi.; 
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Lichtheim,  "  Bert,  klin.  Woch.,"  9,  1888  ;  Leber,  "  Grafe's  Arch.,"  xxv,, 
and  "Bert.  klin.  Woch.,"  19,  1882s  Duclaux,  "Ferments  et  Maladies," 
Paris,  1882  ;  Koch,  "  Berl.  klin.  Woch.,"  52,  1681  ;  Kaufmann,  "Lyon 
medieale,"  18$:.\J 

220.  The  action  of  the  mould-fungi  on  the  nutrient  soil  on  which 
they  grow  is  slow,  and  limited  in  extent.  Thus  the  mouldy  covering 
which  forms  on  preserved  fruit  extends  only  to  a  slight  depth  below  the 
surface.  Mouldy  articles  of  food  acquire  a  peculiar,  unpleasant,  "  musty  • 
taste.  If  the  mycelium  of  a  fungus  gains  access  to  an  apple,  for  instance, 
the  apple  becomes  rotten  ;  i.e.,  a  process  of  change  and  decay  sets  in  ac 
companied  by  purely  chemical  decompositions.  Timber  in  which  moul 
fungi  develop  becomes  soft  and  brittle,  and  breaks  down  into  a  dry 
"  mouldering  "  dust.      Fungi  which  are  specifically  distinct  may  give 

to  similar  or  identical  decompositions  in  articles  of  food,  timber,  etc. 
H»  mycelium  of  MeruUw  ht<'rituan$  (dry-rot)  destroys  the  wood- work 
of  houses. 

Moulds  may  likewise  attack  living  plants,  i.e.,  they  may  thrust  their 
niycclia  into  living  vegetable  tissue.  The  changes  they  occasion  are  va- 
rious. Sometimes  they  seem  to  exert  no  disturbing  influence  on  the  nor- 
mal development  of  the  tissue.  In  others  they  induce  abnormal  growths. 
The  so-called  "witches'  brooms"  of  the  silver  fir  are  produced  by  the  set- 
tlement La  the  tree  of  the  Aetfdium  tktHnum.  Often  the  cell-contents 
become  altered  ;  thus  starch  and  cellulose  may  be  converted  into  turpen- 
tine.    Hartig  thinks  the  moulds  may  also  act  as  organized  ferments. 

N«»t  infrequently  the  fungi  destroy  altogether  the  plants  they  attack. 
Thus  the  Oldhtm  7\toberi  (vine-mildew)  seizes  on  the  green  parts  of  the 
vine,  and  destroys  it.  If  the  spores  of  Peronottpora  inftatam  reach  th 
tubers  of  the  potato-plant,  th«y  drive  their  germinal  hyplue  into  ti 
substance,  form  a  mycelium  there,  and  so  ruin  the  potato  (De  Bary)  ; 
this  constitutes  the  "potato-disease."  The  "leaf-rust"  which  destroys 
fruit-trees  is  likewise  due  to  a  fungus  (Roestdia  eanceUata), 

[References:  Sachs,  "Text-book  of  Botany,"  1882  ;  De  Bary,  "Die 
gegemviirtig  herrschende  Kartoffelkraiikheit,"  Leipzig,  1861,  Jottrn.  of 
B»r*M>j,  L876,  "Botan.  Zeitung,"  1881  ;  Hartig,  "  Ueber  die  durch  Pilze 
bedingten  Pflanzenkrankheiten,"  Munich,  1881.] 

221.  Pathological  significance.  The  mould-fungi  do  not  act  as 
producers  of  disease  to  anything  like  the  same  extent  as  the  bacteria. 
The  fact  that  they  require  abundance  of  oxygen  and  flourish  best  at  tem- 
peratures below  that  of  the  body  hinders  their  development  within  it. 
Moreover,  their  growth  and  reproduction  are  much  slower  than  in  the 
case  of  the  bacteria,  and  this  also  is  a  hindrance  to  the  invasion  of  living 
tissues  by  them.  Lastly,  they  do  not  usually  find  in  living  tissues  their 
proper  nutriment.     At  the  same  time  the  products  of  the  decompositions 
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set  up  by  them  are  by 


those  which  result  from 


neans  so  poisonous 
the  development  of   bacteria.     For  these   reasons   the  effect  of   mould- 
fungi  or  their  genus  on  the  system  is  either  nil,  or  very  limited. 

Multitudes  of  fungus-germs  are  received  into  the  accessible  cavities 
of  the  body  with  the  air,  water,  and  food.  Most  of  these  germs  fad  of 
development  and  perish,  or  are  removed  from  the  body.  It  is  only  now 
and  then  that  they  produce  hyphic,  and  that  only  when  they  reach  spots 
accessible  to  the  air  and  containing  necrotic  tissues  or  other  like  matters. 
Such  spots  are  the  mouth,  nostrils,  and  pharynx,  and  the  external  audi- 
tory meatus,  the  cornea,  trachea,  bronchi,  and  lungs.  In  the  "fur"  of 
the  tongue  of  patients  whose  mouths  are  not  kept  clean  we  often  find 
not  only  bacteria  but  also  the  spores  and  hvphae  of  various  filamentous 
fungi.  In  cases  of  bronchiectasis,  vomicae,  and  pulmonary  gangrene 
various  forms  of  mycelial  growths,  such  as  Mneory  Eitratinm„  and  Asper* 
gUtut,  have  been  frequently  described.  They  produce  hyphae  and  co- 
nidia,  and  (rarely)  the  more  complex  conidiophores. 

These  fungi  are  not,  however,  to  be  regarded  as  the  specific  causes  of 
the  diseases  in  question.  They  are  merely  secondary  growths  developing 
on  the  dead  tissues  produced  by  antecedent  morbid  processes.  They 
have  merely  sprung  up  on  a  soil  which  they  found  already  prepared. 
They  are  not  parasites,  they  are  merely  saprophytes.  But  their  devel- 
opment in  the  necrotic  matters,  and  the  further  decay  they  set  up, 
may  nevertheless  tend  to  excite  inflammatory  action  in  the  neighboring 
tissues. 

The  fungi  found  occasionally  in  the  stomach  are  in  like  manner  to  be 
regarded  as  secondary  formations.  They  are  not  causally  connected 
with  the  disease  which  they  accompany.  They  are  sometimes  observed 
in  cases  where  the  gastric  functions  are  gravely  impaired,  as  in  carcinoma 
and  in  dilatation  of  the  stomach.  The  form  of  vegetative  growth  then 
met  with  is  not  the  ordinary  one  ;  the  fungi  multiply  by  subdivision  into 
short  cells  resembling  those  of  the  yeast-plant.  This  phenomenon  we 
have  already  seen  exemplified  in  the  case  of  Mitcor  when  grown  under 
the  surface  of  the  nutrient  liquid. 


[On  mycoses  (or  fungus-affections)  of  the  lungs  see  Virchow,  "  Virch. 
Arch./'  vol.  ix.  ;  Kuehenmeister,  "Die  in  dem  und  an  dem  Kftrper  des 
Menschen  vorkommendeii  Parasiten;"  Friedreich,  "  Virch.  Arch.,"  vol. 
x.  ;  Pagenstecher,  €i Virch.  Arch,,"  vol.  xi.  ;  Cohnheim,  u  Virch.  Arch.," 
vol.  xxxiii.  ;  FQrbringer,  n  Virch.  Arch.,"  vol  Ixvi,  ;  Lichtheim,  "  Bert, 
klin.  Woch,"  ix.,  1882;  Bollinger,  "Zur  AetioL  d.  Infect.,"  Munich, 
1881  ;  Kitt,  "Deutsche  Zeitsch.  f.  TWrmed.,"  vii. 

The  Aspergillus  which  is  found  in  the  lungs  is,  according  to  Licht- 
heim, the  A.  flimiffctiUB.  It  was  formerly  believed  that  A.  (jlaucus  oc- 
curred within  the  body.  This  cannot  be  the  case,  however,  for  the  body- 
temperature  is  too  high.  A.  ffhiUCUi  forms  rounded  conidia-spores  12-13 
micromm.  in  diameter,  with  a  thick,  warty,  yellowish  envelope.    Those  of 


320 


A    TEXTBOOK    OF    PATHOLOGICAL    ANATOMY. 


A>  fumigatus  are  only  3-4  microrocn.  across,  and  are  smooth.     Invasions 
Of  the.  Asp&ftttm  are  very  often  observed  in  bin!-. 

In  the  external  meatus  and  middle  ear  the  following  are  found — As- 
mnipatutj  jiit/ricans,  favescenn,  and    Trlchothecium  rost 
They  excite  inflammation.     The  instillation  of  oil  favors  their  develop- 
ment'(BezoIJ,  (*  Ueber  Otomycosis,  Zur  Aetiol.  d.  Infect,"  Munich,  1881), 

Aspergillus  may  grow  on  the  injured  surface  of  the  cornea  and  lead 
to  suppurative  inflammation.  Leber  (u  Grafo's  Arch.,"  xxv.)  has  culti- 
vated it  on  the  cornea  and  in  the  anterior  chamber  of  rabbits.  Asper- 
</illus  also  occurs  in  the  pelvis  of  the  kidney.] 


Filamentous  fungi  are  the  exciting  causes  of  certain  skin  dis- 
eases. In  Favus,  Tinea  tonsurans,  Tinea  versicolor.  Tinea  sycosis,  and 
Onychomycosis  deposits  of  hyphie  and  couidia  are  found  in  the  epithelial 
layers  of  the  skin. 

In  Favus,  for  example,  the  root  and  root-sheath  of  the  affected  hair 
(Fig.  84,  '/,  h)  are  beset  with  jointed  filaments  and  spores.  The  other 
parts  of  the  hair  and  skin  are  also  interpenetrated  with  filaments  and 
spores,  and  these  tend  to  separate  the  constituent  epidermoid  cells  by 
loosening  their  cementing  substance.  Inflammation  is  set  up  and  scales 
and  crusts  are  formed  on  the  surface.  Grawitz  asserts  that  the  hyphae 
and  conidia,  which  are  met  with  in  the  above-named  mycoses  of  the  skinT 
all  belong  to  the  same  species  of  fungus,  which  is  identical  with  the 
Oldium  factlSJ  the  differences  observed  in  the  various  diseases  being* 
due  to  differences  in  the  nutrient  substratum.  Most  authors, 
however,  maintain  that  they  belong  to  different  species.  The  fungus  of 
Favus  is  called  Achorion  8ch<  .  that  of  Tinea  tonsurans  (or  ring- 

WOfffl)  is  Triekoph/y&on  tonsurans^  and  that  of  Tinea  or  Pityriasis  versi- 
color is  Microxporon  furfur. 

Most  of  the  parasitic  liUm.  ntous  fungi  infesting  man  seldom  pene- 
trate bejond  the  superficial  layers  of  the  tissues  affected.  They  can  only 
do  so  under  special  and  uncommon  conditions,  as  in  deep  wounds.  Some 
few,  like  AsperffiBus  famigatus  Sindfiivtseenst  can  germinate  and  throw 
out  filaments  into  the  blood,  if  they  succeed  in  entering  the  vessels  ;  but 
they  do  not  multiply.  As  they  grow  they  excite  inflanimatiuii  and  ne- 
crotic changes.  Only  two  fungi  referred  to  this  class  are  known  to  multi- 
ply in  the  substance  of  the  tissues,  and  they  cause  widespread  and  highly 
destructive  inflammations.  One  of  these  is  the  so-called  Actinomyces  or 
"ray-fungus"  which  causes  the  disease  known  as  Actinomycosis  (Arts, 
134r-135).  Its  botanical  position  is  not  yet  determined  ;  if  it  is  a  myce- 
lial fungus  at  all,  it  differs  in  many  respects  from  its  congeners.  Some 
pathologists  go  so  far  as  to  question  whether  it  is  a  vegetable*  The 
other  ia  the  Chionypfte  Carteri,  which  is  found  in  tissues  affected  with 
the  Indian  disease  known  as  "  madura-foot "  or  Mycetoma.  Its  tnj 
bum  penetrates  the  skin  and  subcutaneous  tissue,  and  suppuration  and 
ulceration  are  set  up. 
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[The  earliest  observation  of  filamentous  fungi  in  the  deeper  organs  was 
made  by  Zenker  (*'  Jahresb.  d.  Gesell.  f.  Natur-  und  Heilk.,"  Dresden, 
1861-2).     He  found  them  in  cerebral  abscesses. 


84.— Hair  AT^oted  trtth  Pavui  (after  Kaposi),     a,  hair  btilb  and  ittmft;   t,  root-sheath  bowst  with 

hyphitt  and  ounidia. 

Grohe  ("Berl.  klin.  AVoch.,"  1,  1870)  and  Block  ("  Ueber  Pilzbildung 
in  thier.  Geweb,,"  In.  Diss.,  Stettin,  1871)  made  the  first  experimental  re* 
searches  on  the  behavior  of  mould-spores  introduced  into  the  blood. 
They  affirmed  that  the  spores  of  Aspergillus  glaucus  and  DetiiciUium 
<jlfu>*>t>,i  germinate  when  injected  into  the  bloodj  so  that  the  tissues  be- 
come penetrated  with  their  filaments.  Their  experiments  were  again  and 
again  repeated,  but  their  results  were  not  confirmed  until  Grawitz  took 
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up  the  subject  ("  Virch,  Arch.,"  vol.  Ixxxi.).  He  found  that  to  ohtain 
positive  results  the  fungi  must  first  be  adapted  to  the  conditions  of  the 
human  body  by  cultivation  in  on  incubator,  Koch,  Loffier,  and  Licbthcim 
{Art.  21  J)),  however,  showed  that  this  is  not  always  necessary,  for  the 
conidia  of  various  moulds,  such  as  Asp,  jamigatits^  A.  Jfavestwtt*,  UMi 
several  of  the  Mucorinij  have  the  power  of  developing  within  the  body. 
Experiments  made  with  a  view  to  acclimatize  other  varieties  to  the  con- 
ditions of  the  body  ware  unsuccessful.  Grawitz's  results  are  vitiated  by 
the  fact  that  his  cultures  were  probably  *'  impure." 

On  Madura-foot  see  Vandyke  Carter  "  On  Mycetoma,"  London,  1874, 
and  Lewis  and  Cunningham,  "The  Fungus-Disease  of  India,"  Calcutta, 
1875,  and  «  Quaiivs  Diet,  of  Med.,"  1882. 

The  affections  induced  by  the  mould-fungi  have  a  totally  different 
significance  from  those  induced  by  the  bacteria.  No  transmissible  infec- 
tive disease  has  yet  been  produced  by  the  former  class  of  organisms,  for 
they  do  not  multiply  within  the  body.  In  all  the  experiments  referred 
to  what  was  obtained  was  at  most  the  germination  of  conidia — never  their 
fructification. 

Among  invertebrate  animals  diseases  due  to  mycelial  fungi  are  by  n 
means  rare.  Jiotrytis  bassiana  sets  up  the  so-called  muscardinc-d 
in  silkworms.  Cordyceps  mifitaris  destroys  the  noxious  pine-spider 
(Girstrojnfr/nt phii).  Tar'whluiii  mCffCUjMrnwm,  a.  Mark  fungus,  is  fatal 
to  the  noxious  caterpillar  AgrGt&i  MgWftMfi  The  genus  J^ntpuHa  is  well 
known  ;  one  of  its  species  (2£  radicans)  attacks  the  caterpillar  of  the 
white  cabbage-butterfly,  another  {E,  muSCOt)  the  ordinary  house-fly. 
These  are  often  found  completely  beset  and  permeated  with  mycelial 
filaments.] 


by  no 
iaeaM 

snii'lAr 


The  Blastomycetes  or  Yeasts. 


223.  The  yeast-fungi  consist  of  round  or  ovoid  cells  of  various  sizes 
(Fig.  8.5).  The  cell-protoplasm  is  granular,  and  often  vacuolated.  It  is 
contained  within  a  cell- wall. 

Multiplication  takes  place  by  gemmation  and  abstriction.  An  out- 
growth springs  from  some  point  of  the  surface  of  the 
parent-cell  ;  this  grows  till  it  is  about  the  size  of  the 
parent,  and  then  it  is  abstricted.  In  some  conditions 
(Cienkowsky,  Grawitz)  the  cells  grow  out  into  filaments* 
but  these  do  not  become  jointed  or  subdivided.  If  joint- 
ed threads  seem  to  be  formed,  it  is  by  a  process  of  gem- 
mation, like  that  which  produces  the  rounder  cells.  Di- 
lution of  the  nutrient  liquid  favors  the  development  of 
filaments  ;  abundance  of  sugar  favors  the  development  of  spherical 
cells.  Reess  asserts  that  new  cells  may  also  be  formed  endogenous!  v. 
means  of  so-called  brood-cells. 

The  organism  which  sets  up  alcoholic  fermentation  is  a  yeast-fungui 


Fio.  SB.  —  Saccharom? 
ce»  CereviMns.      *  4(J0 
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(Tortda).  When  it  multiplies  in  a  liquid  containing  sugar,  alcohol  and 
carbonic  acid  are  generated.  It  has  therefore  been  described  as  Soccha- 
romyces.  The  scum  which  forms  on  the  surface  of  alcoholic  liquors  and 
leads  to  their  transformation  into  vinegar  also  contains  a  yeast-fungus  ; 
it  is  distinguished  as  Mycodfrt/m  trim  or  "mother  of  vinegar."  Nageli 
maintains  that  Torulu  and  Mycoderma  are  not  distinct  species. 

[Sachs  classes  the  yeasts  with  the  bacteria  as  Protophyta.  Brefeld 
regards  them  as  probably  mere  low  forms  of  the  moulds  or  filamentous 
fungi.  Cienkowsky^s  paper  on  My  coder  ma  is  in  the  "  Melanges  biolo- 
giques  de  Facad.  de  St.  P6tersbourg,"  vol.  viii.;  Grawitz's  in  M  Virch. 
Arch.,"  vol  Ixx.  On  BQQCharQft%}fG&  and  alcoholic  fermentation  see 
Reess,  "  Bot,  Untersuch.  lib.  d.  Alkoholgahrungspilze,"  Leipzig,  1870  ; 
Pasteur,  Op.  clt.  (Art.  191),  u  Studies  on  Fermentation,"  London,  1879  ; 
Mayer,  "  Lehrbueh  d.  Gahrungschemie,"  187G  ;  Schutzenberger,  "  Fer- 
mentation,' '  London,  1876  ;  Brefeld,  u  Phys.  med.  Gesellsch.  zu  Wtlrz- 
burg,"  v.,  1873  ;  Hiller,  "Die  Lehre  von  der  Faulniss,"  Berlin,  1879.  On 
the  various  theories  of  fermentation  see  Art.  191. 

Yeast-cells  not  only  set  up  fermentation  directly,  but  they  yield  an 
unorganized  ferment  which  changes  cane-sugar  into  grape-sugar.] 

224.  The  yeast-fungi  have  but  little  ratbological  importance.  They 
have  no  power  of  invading  living  tissue,  and  therefore  they  are  only  to 
be  found  in  parts  that  are  accessible  from  without.  Even  there  it  is 
only  under  specially  favorable  conditions  that  they  are  able  to  grow 
freely.  There  is  usually  no  great  supply  of  fermentable  saccharine  mat- 
ter available  for  them.  It  is  in  the  stomach  that  they  are  oftenest 
found,  and  there  they  may  set  up  fermentation  ;  the  presence  of  the  gas- 
Iric  acids  does  not  check  their  development,  Jf  fermenting  "  wort"  or 
**  must "  be  drunk,  the  fermentation  goes  on  in  the  stomach. 

According  to  Grawitz  the  white  patches  known  as  "thrush"  (or 
aphthoe)  which  form  in  the  mouth,  pharynx,  and  oesophagus  of  weakly 
children  and  debilitated  patients  are  due  to  the  presence  of  Myodtrma 
The  mycelial  filaments  and  spores  found  in  these  patches  have 
usually  been  regarded  as  belonging  to  an  Qidium  distinguished  as  0. 
albicans,  Grawitz  has  shown  that  on  cultivation  the  filaments  gemmate 
like  Tonda  and  Mycoderma.  He  has  further  proved  experimentally  that 
the  latter  can  be  grown  in  the  epithelium  of  the  mucous  membrane.  The 
subepithelial  fibrous  tissue  is  not  usually  invaded,  and  then  only  when  by 
antecedent  changes,  constitutional  or  other,  the  resisting  power  of  the 
tissues  has  been  considerably  diminished. 


CHAPTER  XXXII. 
ANIMAL    PARASITES. 

Art/irvpoda. 

225,  Araoimida.     The  arachnoid  parasites  are  mostly  ectozoa  ;  they 
Inhabit  the  skin  for  a  shorter  or  longer  time.      Only  a  single  species,  Pbti* 


***ti 
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Fia,  86>— Female  Aenru*  Soabtat,  Dnnal  Surface,     x  900.    CFrom  Hebro's  AU/w  of  Skin  Dieeaeaa.) 

tastoma,  is  found  (in  the  larval  form)  within  the  substance  of  the  deeper 
tissues, 

(1)  Acartts  scabiti  (Sarcoptes  homtnU),  or  itch  insect.     This  mite  is 
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about  the  size  of  a  small  pin-head,  and  somewhat  turtle-shaped.  It  has 
four  pairs  of  legs  springing  from  the  ventral  surface,  each  being  fur- 
nished with  bristly  hairs   (Fig.  86).     The  anterior  pairs  are  prolonged 

i  stalked  suckers,  as  are  also  t?be  posterior  pairs  in  the  male.  The 
foremost  of  the  two  posterior  pairs  in  the  male  and  both  posterior  pairs 
in  the  female  end  in  a  long  bristle.  The  border  of  the  body  behind  is 
likewise  furnished  with  bristles,- and  the  dorsal  surface  is  beset  with 
tooth-Hke  hooks  and  spines.  The  head  is  blunt  and 
rounded,  and  beset  with  bristles.  The  female  is  about 
twice  the  size  of  the  male. 

The  mite  lodges  in  the  epidermal  layer  of  the  skin, 
in  which  it  excavates  burrows  or  CUnicitU  that  may  run 
to  In  mm.  in  length.  In  these  burrows  the  female  lays 
her  eggs.  From  the  eggs  the  young  acari  are  hatched 
M  loco  ;  they  proceed  to  burrow  further  into  the  epi- 
dermis, and  after  changing  their  skin  several  times  be- 
come sexually  mature.  The  irritation  caused  by  their 
presence  produces  inflammation  of  the  skin.  This  again 
is  greatly  intensified  by  the  scratching  induced  by  the 
intolerable  itching  of  the  affected  parts. 

LtptUi  flMfM  i  bsi  v «  ist-mite.     This  like- 

wise  infests  the  epidermis.     It  is  red  in  color,  and  thus 

is  readily  seen  in  spite  of  its  small  ness.     It  gives  rise 

•    formation  of   papules   and  wheals.      Two  allied 

American  species  are  the  Lepttia  AmerictmW  and  X. 

Accrue  (Demodex)  JhUi&ifonm  (Fig.  87).  A 
third  mite,  which  is  found  solitary  or  in  small  numbers 
in  the  sebaceous  matter  of  the  follicles  in  perfectly  healthy  skin.  It  is 
about  0.2  mm.  long,  and  bears  four  pairs  of  short  stumpy  feet  on  the  tho- 
rax. The  head  bears  a  proboscis  and  a  pair  of  short  antennae.  It  has  no 
pathological  significance. 

(4)  HtQCtu  ririnu*  (homini*\  or  wood-tick,  is  also  an  occasional  para- 
site of  the  skin.  It  buries  its  proboscis  in  the  tissues  and  sucks  its  till  of 
blood.  It  belongs  to  the  A<:arina,  as  do  also  the  American  I.  untjjuttc- 
tola  and  /.  bar  is. 

(5)  Pentastonn.r  denticulatwn  (Fig.  88).  This  is  an  arachnoid,  which 
in  its  larval  state  lodges  in  the  internal  organs.  Its  body  is  4-5  mm. 
long,  1.5  mm.  broad,  squat  and  rounded,  and  possessing  some  ninety  an- 
nular segments  which  are  beset  with  spines  at  their  margins. 

The  mouth  is  surrounded  by  four  large  hooks  in  chitinous  sheaths. 
The  larva  chiefly  inhabits  the  liver,  more  rarely  the  spleen,  intestine, 
lung,  or  kidney.  When  looked  tor  po$t~mortem  the  animal  has  generally 
been  dead  for  some  time  ;  it  then  appears  as  a  nodule  as  big  as  a  pea, 
made  up  of  a  mortar-like  chalky  mass  with  a  fibrous  capsule.  The  mass 
often  contains  booklets,  but  seldom  the  whole  animal. 


Fto.  ST.  —  Aomin 
FoHienlorum.  x  SUO. 
(From  IVrU.) 
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According  to  Leuckart,  fim&utoma  dbnticuJafam  is  the  larva,  of  Pen* 
tastoma  tasnioides,  a  lanceolate  arachnoid  inhabiting  the  frontal  sinuses 
of  various  animals,  chiefly  the  clog.  The  female  is  00-85  mm.  long,  the 
male  16-18  mm. ;  the  breadth  of  each  is  about  3  mm.  The  mature  ani- 
mal resembles  the  larva,  but  it  has  no  booklets. 


'TTTTm  "  t  |*r TV  M  H  M  I*  I r  'T****^ 

Fig*  88.— Head-end  of  PcnUrtoma  Denttculntiira.     %  40.    {From  Perls.) 

[PtntOtfoma  vtmstrictutn  has  also  been  met  with  as  a  larva  in  the  liver 
and  in  the  lungs  (von  Siebold  ;  Aitken,  "  Science  and  Pract.  of  Medi- 
cine," 1882),] 

226*  Inseota.  The  parasites  belonging  to  this  class  are  nearly  all 
epizoa.  Some  settle  on  the  skin  for  a  brief  time  only,  in  order  to  extract 
nutriment  from  it  ;  others  are  stationary  and  make  use  of  the  epidermal 
structures  for  the  deposit  of  their  eggs.  Of  the  many  insects  which 
afflict  man  we  need  name  only  the  following  : 

(1)  Pedicultis  capitis,  or  head-louse.  This  inhabits  the  hairy  scalp, 
and  extracts  from  it,  by  means  of  its  proboscis,  the  blood  on  which  it 
feeds.  It  fastens  its  eggs  to  the  hairs  by  means  of  a  chitinous  covering. 
The  "nits"  are  easily  seen  as  small  grayish  oval  bodies,  tightly  affixed 
to  the  hair.  The  young  louse  emerges  in  about  eight  days,  or  less.  The 
irritation  induces  scratching,  which  may  set  up  somewhat  severe  inflam- 
mation or  eczema. 

(2)  Pcdiculus  pubis,  or  crab-louse,  inhabits  the  hairy  parts  of  the 
body  and  extremities,  more  especially  about  the  genitals.  Its  mode  of 
life  is  much  like  that  of  the  head-louse,  but  it  is  smaller,  and  often  more 
difficult  to  detect. 

(3)  Pedicuhis  vestimentorum9  or  body  louse,  infests  the  underclothing 
and  lays  its  eggs  there.  It  passes  to  the  surface  of  the  body  merely  in 
order  to  feed.     It  is  somewhat  larger  than  P.  capitis. 

(4)  Cimex  lectuarius,  or  bed-bug,  infests  bedding,  bedsteads,  old 
floors  and  walls,  cupboards,  etc.,  and  betakes  itself  to  its  human  victim 
at  night  in  order  to  suck  blood  from  him.  It  produces  wheals  on  the 
skin. 

(5)  Pulex  irritans,  or  common  flea,  also  draws  blood  from  the  skin. 
At  the  point  attacked  is  found  a  small  punctiform  hemorrhage  surrounded 
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by  a  reddened  areola.  More  marked  swellings  or  wheals  are  sometimes 
formed.  The  eggs  are  laid  in  the  crevices  and  cracks  of  flooring-boards, 
in  saw-dust,  etc. 

(6)  Pultt  p€tietran8t  or  sand-flea  (chigoe  or  chigger),  is  found  in  the 
sands  of  South  Africa.  The  female  buries  itself  and  lays  its  eggs  be- 
neath the  akin,  and  so  produces  intense  inflammation. 

(?)  Cuiicida  and  IHpulida  ( midges  and  mosquitoes),  Taba/iida  (gad- 
flies), and  Stomoxys  ccdffitrans  also  take  blood  from  the  skin  and  excite 
transient  exudative  inflammations.  Some  flies  [Oettrida)  Jay  their  eggs 
occasionally  in  accessible  body-cavities  or  in  wounds.  This  occurs 
oftener  among  the  lower  animals  than  among  men.  Oestrus  hominis  (a 
doubtful  species)  lays  its  eggs  beneath  the  human  skin,  and  the  larvse 
(maggots  or  bots)  set  up  violent  inflammation.  HtEtnatopota  phwialis 
is  the  Scotch  M  elegg  ;"  it  attacks  men  and  beasts  indifferently. 

[The  above  account  has  been  chiefly  taken  from  Leuckart,  w  1  he 
menschlichen  Parasiten,"  Leipzig,  1863—76,  and  second  edition,  vol.  i., 
1879-81  ;  Heller,  «  Ziemssen's  Cyclopaedia,"  vols,  iii.,  vii. ;  Klebs.  "H.  <1 
path.  Anat.;"  Perls,  M  Lehrb.  d.  allg.  Path.,"  ii.,  Stuttgart,  1879.  Other 
comprehensive  works  are — Kiiohenmeister  and  Ziirn,  "Die  Parasiten  d. 
Menschen,"  Leipzig,  1882  ;  Davaine,  "Traite  des  Entozoaires,"  Paris, 
I  Mailer,  "  Statistik  d.  menschlichen   Parasiten,"   Erlangen,  1874; 

!in,  ki  Die  paraait&ren  Kraukheiteu  d.  Menscheii,"  vol.  L,  Lahr,  1882  ; 
Perroncito,  "  Parasiti  d.  uomoe  d,  animaii  utili,"  Milan,  1882  j  Cobbold, 
"  Parasites,"  London,  1879.] 


JScoleeida,  or  Worms. 


227.  Nematoda.  The  parasitic  round-worms  and  thread-worms  are 
all  nematoids.  They  have  slender  cylindrical  elongated  (sometimes 
filiform)  bodies,  without  segments  or  appendages.     The  cuticle  is  thick 

nd  elastic.  The  mouth  is  placed  at  the  anterior  extremity,  and  is  pro- 
vided with  soft  or  horny  lips  according  to  the  species.  The  intestine 
is  straight  and,  with  the  pharyngeal  and  gastric  portions,  extends  from 
end  to  end  of  the  body-eavity,  terminating  on  the  ventral  surface  just  in 
front  of  the  acuminate  tail.  The  genital  organs  and  their  orifices  are  on 
the  ventral  Bide.  The  female  genital  orifice  is  usually  placed  at  about 
the  middle-point  of  the  length  ;  more  rarely  it  is  anterior  or  posterior  to 
this.  The  male  orifice  coincides  with  that  of  the  anus  ;  it  is  provided 
with  a  chttinous  investment,  which  serves  also  as  a  prehensile  organ 
during  copulation.  The  males  are  usually  smaller  than  the  females 
Development  is  direct,  and  the  metamorphic  variations  slight.  The 
nematoids  parasitic  on  man  are  some  of  them  harmless  inhabitants  of  the 
intestine,  while  others  are  highly  dangerous  when  they  invade  the  deeper 
organs. 

228.  Asearis    lumMcoides,    the    common     round-worm    or     maw- 
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worm   (Fig,  89),  is 


B 


a   cylindrical    worm    with    pointed   ends  ;  it  is  light 
brown  or  red  in  color.     The  femal 
is  25-40  ctm.  long;  the  male  (JJ)  is  eon* 
siderably    smaller,   and   its   tail-end    is 
bent  into  a   hook 
provided  with  two 
tpJOUia  (')  Off  chiti- 
nous  spines.     The 
mouth  is  surround- 
ed by  three  muscu- 
lar     lips     bearing 
very       d  e  1  i  I 


B 


Fia.  SO,— Atxxtri*  Lum- 
itieoide*.      Natural     size. 

2*rom  PlRii. »  A,  female  j 
,  male,  <i,  female  genital 
orlfloe;  fr,  hend-erri  with 
the  throe  lip*,  magnified  ! 
c;  male  orlfloe  with  npicula. 


Fiq.  90.— Em  at  Aacarii 

Lnintirio.i.w  with  it*  AeU 
ti'cth.      i  ne  female-      wwl  BJbtumnuii*  coating, 

genital  orilfce  (a)  is  anterior  to  the  mid* 
die  of  the  length.  The  eggs,  which  the 
female  bears  in  enormous  numbers,  have 
when  mature  a  double  shell  {Fig,  90) 
surrounded  by  an  albuminous  coating. 
It  is  about  50-00  micromm.  in  diameter, 
The  worm  is  found  in  all  parts  of  the 
alimentary  canal,  but  chiefly  in  the 
small  intestine.  When  the  females  are 
mature  great  numbers  of  eggs  are 
and  are  found  in  the  ffeces.  They  are 
very  tenacious  of  life,  and  are  not  killed 
by  drying  or  freezing.  The  life-history 
of  the  worm  is  not  fully  known.  It  is 
possible  that  the  eggs,  after  ejection 
from  the  intestine,  require  to  pass 
through  the  body  of  an  intermediate 
host  before  they  can  take  up  their  abode 
in  another  human  body.  Their  presence 
in  the  intestine  does  not  usually  give 
rise  to  any  serious  trouble.  Only  wnen 
they  are  very  numerous  do  they  cause 
intestinal  catarrh,  vomiting,  and  nervous 
irritation,  chiefly  in  children.  At  times 
they  pass  through  normal  or  morbid 
openings  m  the  intestinal  wall,  and  give 
rise  to  more  serious  disturbances.  Thus 
an  ascaris  in  the  common  bile-duct  may 
obstruct  the  outflow  of  bile  and  so  in- 
duce .  Or  if  it  pass  through  an 
ulcerated  opening  into  a  hernial  sac,  or 
into  the  peritoneal  cavity,  it  may  excite 
inflammation  in   the  corresponding  tis- 
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sues.  According  to  Leuekart  it  may  even  penetrate  the  walJ  of  the  in- 
testine where  there  is  no  pre-existing  wound.  It  is  often  voided  9i  r 
an  ton  t  and  occasionally  per  os  during  vomiting. 


P10.    91.  —  OxyarU   VerntfctilAri*.     (From 
the    Ijoncknrt).      A,  female,  and   JB,  mule,   magniflvd 
fivefold,  C\  iifK.  luairiiiAed  iJSU-fold. 


[A*ctrri*  mystaj',  or  round-worm  of  the  cat,  is  a  very  rare  inhabitant 
of  the  human  intestine.  It  is  considerably  smaller  than  the  common 
round-worm  (Cobbold,  u  Entozoa,"  1864-69).] 

229.  Oxyuria  vermictiktris,  the  thread- worm,  seat-worm,  or  maggot- 
worm  (Fig.  91),  is  a  small  round-worm.  The  female  (A)  is  10  mm,  long, 
and  acuminate  at  the  tail  ;  the  mule 
(2?)  is  4  mm.  long  and  blunt  at  the 
tail,  winch  is  furnished  with  a  single 
spiculum  at  the  anus. 

The  eggs  (C),  often  seen  in  great 
multitudes  within  the  body  of  the  fe- 
male, are  50  micromm.  long  and  24  mi- 
cromm.  broad.  One  side  is  flat  and  the 
other  rounded.  The  shell  is  coveted 
with  a  thin  albuminous  coating.  The 
thread-worm  inhabits  the  upper  part  of 
the  colon  and  lower  part  of  the  ileum. 
According  to  Zenker  and  Heller 
mature  egg-bearing  females  affect  the 
colon  and  caecum,  the  younger  ones  and  the  males  affect  the  ileum. 
They  are  of  very  common  occurrence  and  are  often  found  in  vast  num- 
bers. They  are  apt  to  migrate  from  the  rectum  into  neighboring  parts, 
and  may  so  enter  the  vagina.  The  irritation  they  cause  induces  violent 
ratching,  and  this  again  brings  about  inflammation  o£  the  sk;u  and  other 
disagreeable  consequences. 

When  the  eggs  have  been  ejected  from  the  body  with  the  ffeces,  they 
must  be  taken  up  into  the  stomach  of  an  animal  before  they  can  develop. 
It  is  not  improbable  that  the  individual  host  may  reinfect  himself  ;  for 
eggs  may  stick  under  his  finger-nails  after  he  has  been  scratching  himself 
and  may  thus  be  inadvertently  carried  to  the  mouth. 

The  eggs  are  not  destroyed  by  being  dried,  and  in  this  condition  they 
may  be  carried  from  place  to  place. 

230.  Trichoeephalus  dwptir,  or  whip-worm  (Fig.  92),  is  a  common  but 
innocuous  parasite  inhabiting  the  caecum  and  neighboring  parts  of  the 
intestine.  Davaine  says  that  half  the  inhabitants  of  Paris  are  infested 
with  it.  Both  male  and  female  are  4-o  cm.  long.  The  anterior  part  of 
the  body  is  very  fine  and  thread-like.  The  posterior  part,  which  contains 
the  genital  organs,  is  much  thicker  .;  in  the  female  (II)  it  is  straight  and 
cylindrical,  in  the  male  (A)  it  is  rolled  into  a  flat  spiral  and  furnished 
with  a  spiculum. 

The  eggs  (Fig.  93)  are  prolate  spheroids,  50  micromm.  in  length. 
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They  have  a  thick  brown  shell,  with  a  peg-shaped  glassy-looking  projec- 
tion at  each  pole. 

The  first  stage  of  development  is  passed  in  water  or  moist  earth.  It 
is  very  protracted,  lasting  even  IB  the  warm  season  for  four  or  five 
months  ;  and  in  cold  weather  for  a  longer  time  still.  The  eggs  resi 
cold  and  drying  extremely  well. 


Yia.WA. 


fiu.  n  n. 


WiQ  H, 


FlQ.  1ML— Trlchocepha1t»«  Dtxpar.     A,  male;  /?,  female.     Somewhat  magnified.     (From  Leackart.)    The 
male  l«  anchored  in  the  mucous  membrane  by  moans  of  hi*  whi|*-like  anterior  port. 
FlU.  S8.— E(fst  of  Itiehocephaiiw  lli*i»r.      x  360.     (From  Heller.) 
Fig.  94.— Head-end  of  Docbmiu*  Duodenal  ia.     Magnified.     (Fruni  Letickart.) 

231.  AttrhylosiomaoT  StikfiMtottui  duodenale  (Dochmim  or  Strongy- 
fag  i?utn1i  latiis)  is  a  small  worm  infesting  the  upper  part  of  the  small  in- 
testine. The  female  is  cylindrical  and  6—18  mm.  long,  the  male  6—10 
mm. 

The  head-end  (Fig.  94)  is  bent  toward  the  dorsal  surface  and  is  fur- 
nished with  a  bulging  oral  capsule.  This  is  cleft  almost  throughout  on 
the  dorsal  surface,  the  cleft  being  covered  by  two  chitinous  lamellae.  On 
the  ventral  lip  are  four  curved  teeth,  on  the  dorsal  lip  are  two  straight 
ones.  These  are  all  held  together  by  chitinous  clasp-like  structured. 
Beneath  the  dorsal  cleft  a  conical  projection  rises  from  the  interior  of 
the  capsule. 

The  male  at  its  posterior  end  has  a  three-lobed  bursa,  and  two  thin 
spicula  looking  like  slender  fish-bones.  The  posterior  part  of  the  female 
becomes  gradually  thinner  and  ends  in  an  awl-shaped  spine.  The  vuIva 
lies  behind  the  middle  point.  The  oval  eggs  are  44-67  micromm.  long 
and  23-40  broad.  They  pass  through  their  first  developmental  stages  in 
the  human  intestine  ;  in  the  next  stages  they  inhabit  dirty  or  muddy 
waters  ;  thence  they  again  obtain  access  to  the  alimentary  tract,  and 
there  grow  to  maturity.  Their  presence  in  the  small  intestine  is  not  free 
from   danger.     The  worm   gnaws  into    the  mucous    membrane  with  its 
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teeth  until  it  reaches  the  submucous  coat,  and  thence  it  sucks  its  fill  of 

I.  The  point  attacked  is  recognizable  as  a 
small  ecchymosis,  in  the  middle  of  which  is  a  white 
spot  with  a  central  punctate  aperture.  This  a; 
tare  has  contained  the  head.  Occasionally  small 
blood-filled  cavities  are  found  in  the  mucous  mem- 
brane, each  containing  a  coiled-up  worm.  Winn 
present  in  number  these  parasites  give  rise  to  serious 
hemorrhages,  which  produce  intense  anemia  in  the 
patient  (the  Egyptian  chlorosis).  The  parasite  is 
common  in  the  tropics.  According  to  Griesinger 
und  BUharz  a  great  proportion  (something  like 
twenty-five  per  cent)  of  the  natives  of  Egypt  suffer 
from  it.  ^ucherer  says  it  is  also  common  in  Bra- 
zil, n.ll  has  met  with  it  in  India  {Lancet, 
1,  ISS'i).  Within  the  last  few  years  it  has  been 
f  frequently  observed  among  the  workmen  en- 
gaged in  the  St.  Gothard  tunnel. 

[References    to    Anchylotfoma :        Griesinger, 
"  Arch.  f.  phys.  Heilk./'    1854  j   W  n  L 

f.  klin.  Med.,"xic  Bilharz,  "Zeitsch.  f.  wiss. 

ZooL,"  iv.  ;  Leuckart,  qp,  tf$»  j  <  na.ssi  und  Parona, 
ic  Anuali  univ.  di  med.,11  1$?8  ;  Bozzolo  and  Pagli- 
ani,  "  Giorn.  d.  Sue.  ital.  d'  igiene,51  LL,  Milan,  1 

leregger,  "  Corresp.  f.  schweiz,  Aerzt»\"  1880; 
Bugnion,  "  Anchylostome  duodenal  et  anemie  du 
Btw-Gothard  : "  "Rev.  meet  de  la  Suisse  rom.,"  i>, 
1881;   Perroneito,    '"Arch,    p.    1,    scieri.    med.,"    v., 

Lft,  1SS1  ;  Long,  "Trans.  Int.  Med,  Congress," 
i.,   1881;  Mcgnin,  "Soc.  de  Biologm,"  March,  I 

bold,  "  Human  Parasites,"  1882,  Art.  "  Scleros- 
toma,"  "Quain's  Diet,  of  Med.,"  1882. 

Among  the  rarer  nematoid  parasites  are  the  fol- 
lowing.    Euitrongiflu*  giya*  or  palisadc-worm  ;  the 

lis  attains  a  length  of  1  metre,  the  male  of  35 
cm.  ;  the  color  is   blood-red.     It  has  been   found  I  B 

the  pelvis  of  the  human   kidney  ;  but 
it  is  con  i   the  seal,  marten,  wolf,  and  dog. 

The  immature   worms  dwell  chiefly  in   fresh-v. 
fishes.      >stron'jtjlus   long*  vctffinatua   ( Won  eh  ia!is)y 
a  thread-like  worm  26  mm.  long.     It  has  once  been 
found   in  the  lung  of  a  boy.     AnguiUula  (Rhab- 
n  minute  round-worm  1  mm.  long, 
indigenous  in  Cochin-China.     It  infests  the  entire      Fro.  «L— Motor*  Trichina. 
alimentary    tract,  bile-ducts,  and  pancreatic  duct,  A^um^e \  J,  maS. 
22 
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and  gives  rise  to  chronic  diarrhoea,     Perroneito  (lor.  cif.  ami  Jtffar.  Soe. 
Journ.,   1882)   found   it  in  the   tunnel-workmen   at  St,  Gothard.      See 
Perls,  *-Allg.  Path.,"   ii.  ;    Davaine,   « Traits   des    Entozoair-sr    1 
Liebermann,  M  Dysenteric  chronique  de  Cochin-chine:  "  "Gaz.  des  HGp.,,T 
1877;  Nonnand,  "Arch,  de  Med.  Xavale,"  1877.] 

THchina  qpiralU,  or  flesh-worm  of  pork,  appears  in  two  forms, 
according  as  it  inhabits  the  intestine  or  the  muscles.  The  intestinal 
form  (Fig.  i>5)  is  the  sexually  mature-  worm.  It  is  a  minute  filiform 
creature,  scarcely  visible  with  the  naked  eye,  and  white  in  color.  The 
femalo  (A)  is  3  mm,  long  ;  the  male  is  considerably  smaller. 

In  both  sexes  the  hinder  part  of  the  body  is  straight  ;  the  male  (2?) 
has  on  the  dorsal  side  o|  its  tail  two  niamimllary  protuberances  which  are 
turned  toward  the  ventral  aspect  and  include  between  them  four  wart- 
like nodules.  There  is  no  spiculum  ;  in  copulation  the  muscular  cloaca 
is  everted  and  protruded. 


Fin.  96,— Trichina;  Encysted  in  Muscle,  nhowlng  the  cnprale  and  it» content*.    M*(mlfl*d.   (From  Lenckmjt.) 

The  alimentary  canal  begins  with  a  muscular  pharynx  which  widens 
as  it  passes  into  the  oesophagus.  This  latter  is  surrounded  throughout 
its  length  with  a  series  of  large  cellular  masses.  The  stomach  passes 
without  notable  change  of  structure  into  the  intestine.  In  the  male  this 
terminates,  with  the  seminal  ducts,  in  the  cloaca.  The  testis  consists  of 
a  tube  which  commences  cffically  at  the  tail-end,  extends  forward  to  the 
cellular  bodies  round  the  cesophagus,  and  then  bends  back  to  be  joined 
by  the  seminal  ducts.  The  genital  organs  of  the  female  (A)  consist  of  a 
simple  ovary,  uterus,  and  vagina  ;  the  latter  opens  at  a  quarter  of  the 
whole  length  from  the  head-end.  The  ovary,  like  the  testis,  is  a  tube 
commencing  posteriorly  and  passing  forward  to  join  the  tubular  uterus. 

Tin-  eggs  develop  into  embryos  in  the  uterus,  and  these  are  born  in 
the  free  state. 

The  trichina  of   muscle  (Fig,  96)   is  a  small   worm  0.7  to  1.0   mm.  in 
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length  ;  it   inhabits   the  fleshy   muscles.     It  is  usually  coiled   up  into  i 
spiral,  and  lies  in  a  fibrous  capsule  or  cyst,  which  sometimes  also  contains 

areous  matter.  A  finely  granular  substance  surrounds  the  coils  of 
the  worm.      One  capsule  may  enclose  two  to  live  trichina?. 

233*  The  following  is  the  life-history  of  the  trichina.  When  a  piece 
of  muscle  containing'  liveencysted  trie hiiiEB  reaches  the  stomach  of  a  host, 
human  or  other,  the  capsule  is  dissolved  and  the  trichinae  set  free.  They 
come  to  maturity  in  the  intestine  in  about  two  and  one-half  days  ;   when 

y  proceed  to  pair.  The  birth  of  embryos  begins  on  the  seventh  day 
and  continues  for  some  time,  it  may  be  for  weeks.  A  single  worm  may 
bring  forth  one  thousand  to  thirteen  hundred  young.  These  then  migrate 
from  the  intestine  in  search  of  striated  muscle.  They  do  so  in  various 
uays.  Most  of  them  seem  to  pass  directly  through  the  wall  of  the  intes- 
tine, the  peritoneal  cavity,  and  the  subperitoneal  connective 
( )t  tiers  gain  access  to  tho  lymph  and  blood,  and  are  thus  conveyed  to  re- 
mote organs.  Once  in  the  muscle  they  penetrate  the  primitive  bundles, 
reduce  the  contents  to  mere  detritus,  and  in  fourteen  days  or  so  tfeoome 
mature  muscle-trichinae.  At  first  they  are  only  enclosed  by  the  evacuated 
sarcolemma.  Afterward  a  cyst  is  formed,  consisting  partly  of  a  chin 
secretion  of  the  animal,  partly  of  hyperplastic  fibrous  tissue. 

The  intestinal  trichinae  live  but  a  short  time  (five  to  eight  weeks). 
The  muscle-trichinie,  on  the  other  hand,  may  live  for  a  very  long  time, 
perhaps  indeed  for  a  time  limited  only  by  the  death  of  their  host.  After 
a  while  calcareous  salts  are  generally  deposited  within  the  cyst  ;  this 
gives  the  cyst  a  lustrous  white  appearance  by  reflected  light,  and  a  <i.irk 
or  turbid  appearance  by  transmitted  light.     If  for  any  reason  the  trichina 

-.  the  contents  of  the  capsule  become  calcified. 

Trichina?  are  met  with  in  man,  in  the  pig,  cat,  rat,  mouse,  hamster, 
pole-cat,  fox,  marten,  badger,  hedgehog,  and  racoon.  By  feeding  on 
trichinous  flesh,  muscle-tri  chime  may  be  acquired  by  rabbits,  guinea-pigs, 
sheep,  dogs,  etc.  Human  beings  are  infected  by  eating  Uncooked  pork. 
Trichinosis  in  man  is  attended  with  very  various  symptoms.      Intestinal 

irrh  follows  upon  the  introduction  of  the  trichinous  flesh  into  the  ali- 
mentary tract.  The  invasion  of  the  muscles  is  marked  by  swelling, 
cedemu,  pirtial  paralyses,  and  not  uncommonly  fever.  The  symptoms  are 
at  their  height  in  the  fourth  or  fifth  week.  Death  not  unfrequently  en-' 
sues.  The  violence  and  gravity  of  the  symptoms  depend  generally  oti  the 
number  of  trichinae  which  have  entered  the  muscles, 

The  trichiiue  are  found  most  abundantly  in  the  diaphragm,  intercostal, 
cervical,  and  laryngeal  muscles  ;  they  are  least  abundant  in  the  muscles 
of  the  limbs.  They  are  usually  crowded  together  at  the  points  of  attach- 
ment of  the  muscle  to  its  tendon. 

[The  worm  was  first  discovered  by  Paget,  at  St.  Bartholomew^  Hos- 
pital, in  1834  ;  see  Lancet,  1,  1866.  Owen  named  and  described  it 
shortly  afterward. 

i 


340 


A    TEXT-BOOK    OF    PATH0L0GICA1 


>MY. 


The  literature  of  trichinosis  is  very  abundant  ;  we  can  only  refer  to  a 
few  of  the  chief  works  on  the  subj< 

Owen,  "Zool.  Soe,  Trans,,"  1835;  Zenker, 
W  Virch.  Arch.,"  vol.  xviii.,  u  Arch,  f.  klin.  M 
viii. ;  Virchow,  "  Die  Lehre  von  den  Trichinen,"  Ber- 
lin, 1866;  Leuckart,  *  Die  Parasiten  des  Menschen;" 
Heller,  "Ziemssen's  Cyclopedia,"  vol.  in,;  (\.l»bold, 
"BntaaM/'  1869;   Glazi.  -it    on   Trich./ 

Washington,   1881;   Wendt,  "  Chronic  Affect,    fol 
totting  Tiii-h,  :"*  New  York  JA  »/''- 
cal  MeconK   18W.     For  further 
references    see    Cobhold.    ''Hu- 
man Parasites,"  1888,] 

234.  Fihtt'ia  (hnu -matins) 
maMnmtU  (^'g*  97)»  OT  Guinea- 
worm,  is  a  fine  thread-like  worm 
from  sixty  to  one  hundred  cm. 
in  length.  Only  the  female  i.s 
known.  The  anterior  end  is 
r<  muled;  the  posterior  termi- 
-  in  a  pointed  tail  curved 
over  ventrally.  The  outer  cov- 
g  consists  of  a  firm  cuticle 
thickened  at  the  bead-end  into 

a  kind  of  shield.  The  intestine 
is  narrow,  and  there  is  no  anus. 
The  gravid  uterus  occupies  near- 
ly the  whole  of  the  body-cavity. 
The  embryos  have  no  envelope  ; 
tbey  have  a  stout  cuticle  and  an 
acuminate  tail.  They  use  as  in- 
termediate hosts  certain  small 
crustaceans  (Cyclops)  that  in- 
habit drinking-water,  and  so  they  ultimately  reach 
the  human  stomach.  In  Africa  and  Asia  tbey  are 
y'tv  common.  They  develop  to  maturity  under  the 
skin,  giving  rise  to  cutaneous  abscesses.  They  are 
most  commonly  found  in  the  legs  and  feet,  espe- 
cially in  the  neighborhood  of  the  heel 


FlO.  88— Embryo  of  FV 
ifn  i  »ii«  Hot 
Prom  Lewi* ) 


larb  fen 

>  -IO0.     ( 


Flo.  OT  —  Filarla  <T>ra- 
cunniltw)  Med  Incn  *\  ■. 
Natural  atae,  (From  Leuck- 
art.) 


[See     Leuckart,    o/>,    vit. ;    Davarne,    u  Entozo- 

aires,"     etc.;     Cobbold,     "  Entozoa,"    1804.     The 

Guinea-worm  disease  has  been  identified  with  the 

of   Plutarch,  and  with    the   endemic 

<  r  attributed  to  "fiery  serpents1'  in  the  book 

of  Numbers.] 
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235>  Filaria  sanguinis  hominis  (Lewis),  or  sanguinolenta,  in  its  sexu- 
ally mature  form  is  a  tilifonn  worm  8  to  10  ctm.  long.  Aecurding  to 
Mansoii  it  inhabits  the  lymphatics,  especially  those  of  the  scrotum  and 
lower  limbs.  It  gives  rise  to  obstructions  of  the  lymph-current  ami  i a 
peculiar  inflammations,  which  end  in  elephantiasis  of  the  tissues  with 
cede  ma  and  lymphangiectasia.  Suppurative  inflammations,  lymphatic 
abscesses,  buboes,  chylous  hydrocele,  and  chylous  ascites  have  all  been 
i  ved  as  oonaeqaenoei  of  its  presence. 

The  embryos,  which  are  about  0.35  mm.  long  (Fig.  98),  pass  from  the 
lymphatics  into  the  blood  and  induce  hematuria  and  chyluria.  Both 
conditions  result  from  the  lodgement  of  the  embryos  in  number  within 
the  kidneys.  The  embryos  may  be  ejected  with  the  urine,  tfansoo  E 
that  they  are  spread  by  tie  agency  of  mosquitoes,  who  take  up  the  fi la- 
wit  h  the  blood  they  suck.  The  filarire  pass  through  an  intermediate 
developmental  stage,  in  the  body  of  the  mosquito  ;  thence  they  pass  into 
water,  and  thence  again  into  the  human  body.  It  is  thus  probable  that 
they  reach  the  vessels  and  tissues  from  the  intestine. 

The  Filar ia  sanguinis  appears  to  be  indigenous  only  within  the  trop- 
•a/ll,  Egypt,  India,  Guadaloupe,  etc.). 

[See  Lewis,  "On  l  Bfl -matozoon  Inhabiting  Human  Blood  !    its  Rela- 
tion to  Chyluria   and  other   Diseases,"  Calcutta,  IS72  ;  Jktnoei,  8,  18 
Quarteriy  Journal  qf  Microteoj)  cet  1879 ;   Art.   '•Chyluria:" 

tain's  Diet,  of  Med./'  1883;  Bancroft,  "Trans,  Patk  Soe.,w1878s 
Manson,  £<uu>/r  1,  lg;8,  and  w  Trans.  Path.  Socl,"  L881  ;  Cobbold,  u  Para* 
sites,"   1870,   and  H  Human   Parasites,"   1884  ;  Journal    Quekett  Mi<r<>- 
MM  1880  ;  Barth,  "Annales  do  Derm,  et  Syph./'  1881. 
eral  other  rare  species  of  Filaria  are  known.     References  to  then) 
will  be  found  in  the  standard  works  of  Leuckart,  Davaine,  and  Cobbold, 
ted.] 


236.  Trematoda.  The  flukes,  or  suctorial  worms,  are  flattened  or 
tongue-shaped  worms.  They  possess  suctorial  pores  by  which  they  can 
adhere  to  surfaces,  and  in  some  cases  they  have  also  hook-like  processes. 
The  intestine  is  usually  bifurcated,  and  terminates  cieeally.  The  develop- 
ment is  direct  or  by  alternate  generations!  Iu  the  latter  case  an  inter- 
mediate host  is  oeoessary.  This  is  usually  a  mollusc  ;  while  the  mature 
worms  almost  all  find  lodgement  in  vertebrate  animals.  The  interme- 
ddle larval  stage  is  usually  preceded  by  a  period  of  active  locomotion. 
The  trematode  larvae  are  furnished  with  a  propelling  tail,  and  swim  about 
freely  as  vercaria-. 

237.  iHrtoma  hepaticum,  the  liver-fluke  (Fig.    Oft),  ia  &  leaf-shaped 
atode  28  mm.  long  and  12  mm.  broad.     The  head-end  projects  like  a 

beak,  and  bears  a  small  suctorial  disc  in  which  the  orifice  of  the  mouth  is 
visible.  Immediately  behind  this,  on  the  ventral  surface,  is  another  suc- 
torial disc.     The  genital  orifice  lies  between  the  two  discs. 
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The  uterus  is  a  convoluted  tube  lying  behind  the  posterior  disc,  '1  b« 
ovaries  lie  on  each  side  of  the  binder  part  of  the  body,  and  between  them 
lie  the  deeply  bifurcated  testes.  The  intestinal  canal  is  also  bifurcated 
and  much  branched. 


no.  9&.— Dlrtoma  Hepaticum,  with  Male  and  Feainlo  Genital  Organ*.      »  SJtf.     (From  LeuckarU) 

The  eggs  (Fig.  100)  are  oval,  0.13  mm.  long  and  0.08  mm.  broad. 

When  placed  in  water  a  globular  embryo  is  developed,  which  swims 
freely  by  means  of  its  ciliated  envelope.  The  details  of  its  life-history  are 
not  certainly  known.  The  adult  animal  infests  the  biliary  ducts  ;  more 
rarely  it  is  found  in  the  intestine  or  in  the  vena  cava.     It  is  rare  in  man, 


Flo,  100,— Ere  of  Diatom*  Hepnlloani.     x  SOU.     (From  Lcuckart.) 

but  very  common  among  the  ruminants  ;  it  causes  the  "rot"  in  sheep. 
The  consequences  of  its  invasion,  especially  in  great  numbers,  are  ob- 
struction of  the  biliary  ducts,  accumulation  of  bile,  dilatation  and  incrus- 
tation of  the  ducts  with  biliary  matters,  inflammation  around  them,  and 
hyperplasia  of  the  hepatic  connective  tissues,  with  associated  atrophy  of 
the  liver-cells. 


Fio.  101.— DLttomn  Lancoolatum,  with  Its  Internal  Organ*. 


(From  Louckart  ) 


236.  JHsioma  lanceolatum  is  only  8  or  9  mm.  long-  and  %  to  &{j  mm. 
broad.  It  is  lancet-shaped,  and  the  head-end  does  not  markedly  project . 
The  integument  is  naked.  The  two  tabulated  testes  lie  close  behind  the 
posterior  disc  and  in  front  of  the  ovary  and  uterus ;  the  coils  of  the  lat- 
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ter  are  seen  through  the  transparent  body-walls,  The  more  anterior 
coils,  which  are  tilled  with  eirgs,  look  black,  the  remaining  coils  are  rmnfr 

red.  The  yellowish- white  ovaries  lie  about  the  middle  of  the  lateral 
margin. 

The  eggs  (Fig.  102)   are  0.04  mm.  long.     The  embryo  is  visible  in 


Fig.  105L— BBS*  of  Diatom*  L»nceol*tum  shortly  after  the  SUcll  is  funned,      k  *K).     (Prom  Leuelcart.) 

them  before  they  have  left  the  uterus,  but  it  only  escapes  some  weeks 
after  they  a^e  deposited.  lis  metamorphoses  are  unknown.  Tins  lluke, 
like  the  other,  in/ests  the  biliary  duets,  but  it  is  rarely  found  in  man.  It 
is  commonest  in  sheep  and  cattle,  but  as  it  is  usually  present  in  small 
numbers,  it  rarely  gives  rise  to  any  grave  disturbances  of  health. 

239.  Distoma  haematobium^  or  Uilharzia  hcematobia  (Fig.  103),  is  a 
species  of  fluke  in  which  the  seres  are  distinct.     The   oral   and  ventral 

Ml  are  close  to  each  other,  and  the  fore-end  of  the  body  is  slender. 
The  sexual  orifice  in  each  sex  lies  just  behind  the  ventral  disc.  The  male 
[fl  12-1/4  mm.  long.      The  body  is  flattened,  but  its  posterior  part  is  rolled 

rally  into  a  kind  of  tul>«-  or  irvneeeophonc  canal  (Fig,  103)  into  which 
the  female  is  received.  The  female  is  16—19  mm.  Jong  and  almost  cylin- 
drical in  form.  The  eggs  are  prolate  (Fig.  104)  and  0.12  mm.  long.  They 
are  furnished  with  a  spine  which  may  be  either  tormina]  or  lateral. 


Fia.  109.  Fwi.  104, 

Fio.  108.— Dl  nutoblurn,  3£alo  and  Female,  the  latter  within  the  Gynawx>phoric  Canal  oC  the 

former.      *  ,10.     (From  L**udkart.) 

Pta.  l«J-4. — Egg*  of  DfootiiB  Hieioatotriam,     x  1B0.    (From  Leackart.)    a,  with  t«nnln*l  iploe;  0,  wiU 

kwr&]  spin*. 

These  worms  are  found  in  the  branches  and  main  stem  of  the  portal 

.    in  the   splenic  vein,  in  the   mesenteric  veins,  and   in  the  vessels  of 

the  rectum  and  bladder.     They  feed   on  the  blood,  and   infest   man    and 

the  monkey.     They  are  very  common  in  Egypt  and  Abyssinia,  the  Cape, 
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and  Natal,  where  they  give  rise  to  the  disease  known  as  u  endemic  km* 
mat  una."     The  cercaria  abound  in  canals  and  rivers,  and  gain  access  to 
tli3  body  in  drinking-water.     The  embryos  mature  quickly  and  permeate 
the  mucous  and   submucous   coats  of   the   ureters,  bladder,  and 
and  occasionally  the  substance  of  the  liver.      They  set  up  inilamma 
of  the  bladder  and  ureters,  associated  with  ulcerations,  incrustations,  and 
coucretions.     Iliematuria  is  always  produced.     Cylindrical  ciliated 
bryos  may  develop  within  the  urinary  tract. 

[References:     Griesii.  Arch,   f.  phys.  Ileilk.,"  xiii.,  1854  ;  Hil- 

harz,  4k  Wieu.  med.  Wbch.,"4  and  5,  1856,  and  BfU.cmdJFbr.  M 
Rev.,  185G-5S  ;  S..i«sinu,  "Arch.  g&TL  de  med,,"   I876j  Cobbold,  ^Para- 
sites,* 1870  ;   GuillemarJ,  "  Endemic  ll&'iuaturia,"  London,  1 

340.   Cestoda.     The   cestoids,   or    tape-worms,    are    flat    compound 
"worms,"  destitute  of  a  mouth  or  alimentary  canal.     They  multiply  by 
gemmation  from  a  pyriform  u  bead11  or  "  nurse,"     The  budded  indh 
als  or  segments  remain  for  a  long  time  connected  with  the  head,  forming 
a  jointed  chain.     The  several  members   (/  >)  of  this  colony  are 

hermaphrodite.     The  older  segments  increase  in  size  as  they  an 
ally  pushed  away  from  the  place  at  which  they  were   formed   by  the  con- 
stant development  of   new  segments.      Tn  other  respects  they  resemble 
each  other  exactly  ;  while  the  head  is  distinguished  by  pos*  ro  or 

four  suckers  or  Qm;ida.y  and  generally  a  circlet  of  claw-like  hooks.  By 
means  of  these  the  tape-worm  fastens  itself  to  the  intestinal  wall  of  its 
host,  which  is  probably  always  a  vertebrate.  The  head  develops  from  a 
rounded  embryo  having  four  to  six  booklets.  These  embryos  {proscolices, 
hydatids)  are  found  in  the  various  parenchymatous'  organs  of  the  in 
mediate  host  ;  and  thence  by  what  we  may  call  passive  migration  they 
reach  the  intestine  of  their  final  host. 

luids  parasitic  on  man  belong  to  the  families  of  Tueniitthi  and 
Bi>thrior(j>hf(U<h(,  The  former  infest  man  both  as  hydatids  and  as  tape- 
worms ;  the  latter  only  as  tape-worms. 

[The  development  of  the  Cestoda  is  exhaustively  treated  in  the  hand- 
some work  of  Hein,  "  Die  parasitaren  Krankheiten  desMenschen,"  1  - 
see  also  Davaine,  "Les  C  .  "  "Diet.  ency.  sciences  mod.,"  If 

Cobbold,  "Tapeworms,"  1874. J 

241.  Ttrnht  BoUum  when  fully  developed  is  two  to  three  metres  long. 
The  head  (Fig.  105,  A)  is  the  size  of  a  small  pin-head  ;  it  is  globular  i 
the  suckers  project  somewhat.  The  vertex  is  not  uncommonly  pig' 
niented,  and  is  surrounded  with  a  pretty  large  rosteUum  or  circlet  o( 
some  twenty-six  hooks  (Fig.  105,  JB).  The  hooks  are  short,  broad, 
and    api  with   a   small    projection    at    the    root.     The    head    is 

followed  by  a  filiform  neck   an  inch  or  so  in  length.     At  a  certain  die 
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from  the  head  the  joints  begin  to  be  traceable.  The  first  joints 
are  very  short,  the  more  advanced  ones  are  longer  (Fig,  106) ;  they  then 
become  square,  and  Dually  the  length  is  greater  than  the  breadth. 
About  130  ctm.  beyond  the  head  the  mature  segments  begin,  though  the 
sexual  organs  have  been  fully  developed  in  earlier  segments.  The  ripe 
segments  (Fig.  107)  are  $-10  mm.  long  and  G-7  mm.  broad;  their  corners 
are  rounded  off.  The  genital  opening  lies  at  the  side,  somewhat  behind 
the  middle.  The  ovary  has  seven  feo  ten  lateral  branches,  separated  by 
considerable  intervals;  each  branch  breaks  up  into  a  series  of  dendritic 
ramifications.  The  ovary  is  filled  with  eggs.  The  parenchyma  of  the 
body,  both  in  ripe  and  unripe  tegmenta,  is  divisible  into  a  peripheral  and 
a  central  layer.     The  central  layer  contains  the  generative  organs  and  the 


head  of  Ttrnta  Solium^  with  rnrtellum  protruded,      *  BO.     (Oftnafoa  staining  ;  mounted  la 
Canada  balsam.)    JJ,  circlet  or  hooks  magnified, 

water- vascular  system,  The  latter  is  an  excretory  apparatus  ;  it  takes 
the  form  of  two  lateral  canals  running  along  the  margins  of  the  entire 
chain  of  segments,  and  connected  by  cross-canals  at  both  ends  of  each 
segment*      Fine  ramifications  pass  from  these  into  the  parenchyma. 

The  male  and  female  sexual  organs  lie  close  to  each  other.  The  tes- 
tis is  a  clear  or  whitish  convoluted  tube  with  vesicles,  lying  in  the  fore- 
part of  the  segment.     It  passes  into  the   vas  deferens,  and   this  into  a 

■<t-9  or  retractile  extremity,  which  is  rolled  up  within  a  muscular  pouch 
or  cloaca  at  the  middle  of  the  lateral  margin.  The  cirrus  can  be  everted 
and  protruded  through  the  genital  orifice.  The  opening  of  the  female 
organ  lies  close  behind  the  male  opening  in  the  same  genital  cloaca. 
From  this  the  vagina  passes  backward  toward  the  hinder  border  of  the 
segment.     Before  reaching  the  border  it  communicates  with  a  copulative 
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sac  or  receptaculum  seminis,  and  receives  the  duct  of  the  germ* bearing 
organ  or  true  ovary.  Then  turning  forward  it  passes  into  an  oviduct,, 
into  which  opens  the  duct  of  the  so-called  viteliigenous  organs.  The 
entire  ovigenous  organ  (which  must  be  studied  in  unripe  segments)  is 
thus  made  up  of  an  unpaired  germ-bearing  portion  or  true  ovarv,  and  a 
pair  of  yolk-bearing  or  viteliigenous  glands,  all  lying  in  the  hinder  part 
of  the  uugMiLPk,  The  oviduct  having  received  the  ducts  of  these  glands 
passes  then  into  the  dilated  matrix  or  uterus,  which  in  sexually  mati 
segments  forms  a  simple  straight  tube.  The  egg-germs,  leaving  the  tj 
ovary,  become  impregnated  by  spermatozoa  from  the  seminal  receptacle, 
and  passing  onward  are  invested  with  yolk-substance  from  the  vitelii- 
genous glands.      Being  then   complete   ova  they  pass  into   the   uterus. 


Fia.  iiMu 

Pic.  IIWV.— Immature  and  Mature  Proglottides     Natural  aise. 


Fro.  I  [IT. —Two  Froglottide*.  ahowlng  the  Uicrua.     a  3. 


Fio.  107. 
(From  Lenckart) 
(From  LenckarL.) 


which  as  it  gradually  fills  throws  out  the  numerous  lateral  cxeca  charac- 
teristic of  the  ripe  segment,  As  this  happens  the  other  generative  or- 
gans gradually  disappear. 

The  peripheral  layer  is  essentially  muscular,  but  it  contains  a  greater 
or  less  number  of  calcareous  granules.  These,  indeed,  are  not  entirely 
absent  in  the  central  layer.  The  muscular  tissue  is  made  up  of  non- 
striated  fibres  ;  in  the  neighborhood  of  the  sucking-discs  of  the  head 
they  form  peculiar  bunches  or  groups.  The  surface  of  the  tape-worm  is 
covered  with  a  transparent  cuticle,  from  which  the  booklets  of  the  head 
are  developed, 

242.  The  egg-germs,  as  they  leave  the  ovary,  are  pale,  thin-walled, 
spherical  cells.  In  the  oviduct  they  are  transformed  into  yellowish  glob- 
ules, which  become  covered  over  with  a  somewhat  opaque  envelope  or 
•fall  thickly  beset  with  minute  spicula  (Fig.  108,  a).  It  is  frequently 
found  to  be  invested  by  a  second  covering  (&),  made  up  of  an  albuminous 
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jayer  with  granules,  and  enclosed  in  a  line  membrane  (primitive  vitelline 
tticmbrane).  Without  this  envelope  the  egg  is  O.Oo  mm.  in  diameter. 
AVith  the  aecond  envelope  the  egg  already  eoniaius  the  partly  deveii 
embryo,  whose  six  booklets  can  he  distinguished.  Thus  the  embryonic 
development  begins  within  the  uterus  \  the  ripe  segments  are  in  fact 
^  iviparous  animals. 

The  furti  iopment  of  these  embryos,  which  arc  now  enclosed 

in  a  brownish  envelope,  does  not  take  place  within  the  body  of  the  orig- 
inal host  ;  they  must  pass  into  a  new  one.  When  they  reach  the  stom- 
ach of  a  pig,  the  envelope  is  dissolved,  and  the  liberated   embryo  bores 

way  into  the  wall  of  stomach  or  intestine.  Thence  it  migrates,  either 
by  way  of  the  vessels  or  directly,  into  one  or  other  of  the  organs.  When 
at  last  it  settles,  it  passes  through  various  metamorphoses,  and  at  the 
efid  of  two  or  three  months  is  transformed  into  a  vesicle  filled  with  serum 
(Fig'.  109),  from  the  inner  surface  of  the  wall  of  which  springs  a  new 
head  or  scolex,  enveloped  in  a  second  membrane  or  reccptaculum  seolieis. 

Fro,  lflS.— EtfB*  of  Tamla  Solium.      •  300.     (Prom  Leuckart.)    a,  without  the  primitive  vitelline  mem- 
brmue ;  ft, 

Vm>  U>9. — < ~>*tlcercu8  Cellulose,  with  the  hwwl  mid  iU  membranu.     Natural  die,     iFrnm  Lcuckart,) 

This  cyst  or  vesicle  containing  the  head  of  the  tape-worm  is  called  a 
**  measle  "  or  cysticercua  celluloses.  The  seolices  have  already  their  circlet 
of  hooks,  sucking-discs,  water-vascular  system,  and  calcareous  granules. 
If  the  scolex  reaches  the  stomach  of  a  man,  the  cyst-membrane  is  dis- 
solved, and  from  the  scolex  is  developed  a  chain  of  proglottides,  forming 
a  new  tape-worm. 

243.  Tomia  Solium  inhabits  the  small  intestine  of  man,  and  is  acquired 
by  eating  ill-cooked  pork.  The  corresponding  *measle  is  found  in  man 
and  in  the  pig  exclusively,  or  nearly  so.  In  the  intestine  the  worm  is 
generally  solitary,  but  cases  in  which  two  or  more  have  co-existed  are 
not  very  rare.  In  some  instances  from  thirty  to  forty  have  been  found 
in  one  p-rson.  The  tape-worm  gives  rise  to  irritation  of  the  mucous 
membrane,  colic,  and  reflex  nervous  disturbances. 

The  measle  or  cysticercua  also  occurs  in  man,  as  we  have  already  indi- 
cated. It  is  found  in  the  most  various  tissues,  in  the  muscles,  brain,  eye, 
skin,  etc.  Its  pathological  significance  depends  on  its  seat ;  but  it  is 
usually  slight.  Even  in  the  brain  it  does  not  always  give  rise  to  serious 
consequences.  It  excites  a  local  inflammation  which  induces  a  fibrous 
thickening  of  the  tissues  round  the  cyst.     It  maintains  its  vitality  for 
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years.     After  the  death  of  the  scolex  the  cyst  sli rinks,  and  chalky  masses 
are  deposited  within  its  cavity.     The  booklets  may  be  found  ku 
ward.     Cystic  Infection  depends  necessarily  on  the  introduction  of  eggs 
ur  proglottides  into  the  stomach. 


Fin.  110.  Via.  112. 

Fia.  llU.^Frngmonts  ■  t<Ttuata.     Natural  bIml     (From  Leuck»rt.) 

Flo,  111— H«H4l  of  T&nta  Sttffinata  H-tracted,  with  Dark  Pigment  in  ud  between  the  BacldngdiK*. 
kSO.     (  Ujj-t.uin.-i  ,u»r*tkon. ) 

US ._s, -v.riJ.  ur  of  F.rm,i  &i<jni<iia,     *ljtf.    (From  LeacWt,) 

[Cyttweretus  raemnomm  is  a  measle  of  the  brain.     It  is  distinguished 
by  the  fact  that  it  remains  sterile  and  forms  grape-like   bttJIC 
cles  (Heller,  "Ztemnan's  Cyclopaedia,"  vol.  iii.;  Zenker,  "  Henle's   Ou- 
trage," Bonn,  188S)« 

Abnormalities  of  development  are  very  often  observed  in  individual 
Jape- worms.] 
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tffl  or  S'fjhxtta.  exceeds  7!  loilum  not  only  in 
length  (it  may  reach  four  metres)  but  in  width  and  thickness,  as  well  as 
in  the  size  of  the  separate  proglottides  (Fig,  110,  p,  348). 

The  head  (Fig.  Ill)  lias  neither  hooklets  nor  rostellum.  Its  vertex  is 
smooth  and  furnished  with  four  larire  su<  king-discs,  usually  surrounded 
with  a  dark  pigmented  boi 

The  egLrs  are  like   those  of    7!  solium.     The   uterus  (Fig,  112)  has  a 

r  of    lateral   diverticula,   running   close  to   each   other   and 

branch  in;;  diehotomously,  not   like    T.  §oHum  in  dendritic  ramifications. 

The  genital  opening  lies  below  the  middle  of  the  lateral  margin.     The 

segments  which  break  loose  are  generally  empty  of  eggs. 

The  correspond ing  eysticerei  infest  the  muscles  and  organs  of  cattle. 
The  development  follows  the  same  course  as  in  the  case  of  T.  solium. 
•rmations  of  the  worm  are  very  frequently  obser 

Man  acquires  this  tape-worm  by  eating  uncooked  beef.  It  is  more 
widely  diffused  than  T.  svi> 


[Taenia  cucumerhia  or  eUiptica  is  fifteen  to  twenty  ©tUL  long;  its 
head  has  a  Oirelet  of  hooks  and  a  rostellum.  It  is  often  found  in  cats  and 
dogs,  rarely  in  man.      Its  cysticcrcus  infests  the  dog-louse. 

nana  is  a  small  tape-worm   fifteen  mm.    in  length  ;  its  head 
has  four  sucking-discs  and  a  circlet  of  hooks.    It  has  been 
found  in  Egypt. 

The  frequent  malformations  to  which  Tamia  is  subject 
have  led  to  the  multiplication  of  species,  or  rather  of  spe- 
names.     Many  of  these  refer  to  what  are  at  best 
mere  varieties.] 


•Iihiocmxitx  inhabits  the  intestine  of  the 
dog.  It  is  4  mm.  long,  and  possesses  only  four  segments, 
of  which  the  last  is  larger  than  all  the  rest  of  the  body 
(Fie.  113). 

The  hooklets  have  a  blunt  process  at  the  base,  and 
are  seated  on  a  somewhat  prominent  rostellum.  There 
are  some  thirty  or  forty  of  them.  Only  the  cystic  form 
or  hydatid  is  known  to  occur  in  man  ;  he  acquires  it  by 
the  introduction  of  the  eggft  into  the  alimentary  canal. 

When  the  embryo  migrates  from  the  intestine  to  some 
other  organ,  it  is  transformed  into  a  cyst  incapable  of 
active  motion.  The  hydatid  cyst  consists  of  an  ex- 
ternal lamellar  highly  elastic  cuticle,  and  an  internal  lining  of  body-par- 
enchyma consisting  of  granular  matter,  cells,  muscle-fibres,  and  a  vascular 
system.  When  the  cyst  reaches  the  size  of  a  walnut  (or  in  some  cases 
sooner)  it  begins  to  develop  from  the  parenchymatous  layer  a  series  of 
smaller  vesicles  (brood-capsules).  The  wall  of  these  is  likewise  twofold  ; 
but  the  cuticular  layer  is  within  and  the  parenchymatous  layer  without. 


Pio.  118.*— Foil- 
frown  Ttrnia   Ecllt- 

'•■  UP.         ¥     1J, 

(From  Louckurt.) 
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On  these  brood-capsules  develop  numbers  of  heads  or  scolices  [Fig*  1 14). 
According  to  Leuckart   they  are  formed  out  of  sacculated  outgro 
from  the  external  wall  of  the  capsules  (see  the  left  side  of  Kig.  114). 

When  the  rudimentary  head  has  become  fully  developed  into  a  scolex 
(sometimes  even  sooner),  it  is  retracted  within  the  cyst,  which  it  thereby 
in  vaginites  (Fig.  114)  What  was  before  the  internal  or  cuticular  surface 
of  the  head  now  becomes  the  outer  surface.  The  original  outer  surfaces, 
which  are  parenchymatous,  come  now  into  contact  and  adhere  to  each 
other.  The  head  is  then  about  Q.3  mm.  l"iigT  and  has  a  rostellum  u 
tiny  blunt  hooklets,  four  ftuaking-itaeftj  |  water-vascular  system,  and  nu- 
merous calcareous  grannies  in  its  parenchyma.  The  fore-part  of  the  body 
is  often  invaginated  within  the  hind-part. 


Fio.  Ill— Brood  co punier  of  Echlnoooorui  Jn  connectirm  with  the  P*rmobym*toa*  Layer  of  the  Cr*. 
*  60  dim.  (From  Leuek»rt.Ji  Some  of  the  e*pwle«  *re  clu*od,  tome  have  been  bunt  open  In  making  tb# 
tvapma 

In    many    cases    these  echinocoecus-cysts   remain   single.     The    only 
change  they  undergo  is  that  they  gfow  hrger  as  fresh  capsules  and  sco- 
lices are  formed,  so  that  they  at  length  reach  the  size  of  a  big  cringe,  or 
of  the  closed  fist.     The  surrounding   tissues    form,  by  condensation  and 
thickening,  a  pseudo-cyst  round  the  cuticular  membrane.     The  cavity  of 
the  cyst  is  tilled  with  clear  liquid,  which  is  not  coagulable  by  heat  or  ■ 
The  brood-capsules  are   always  seated  on  the  inner  surface,  unless  I 
are  shaken  loose  mechanically.     They  appear  as  small  white  points  i . 
in  the  transparent  parenchyma.     Occasionally  the  cyst  may  remain  alto- 
gether sterile. 

246.  In  many  cases  "  daughter-cysts  "  are  formed.  They  develop  in 
the  thickness  of  the  cuticle  independently  of  the  proper  parenchymatous 
layer.  Between  two  lamellfe  of  the  cuticle  is  formed  an  aggregation  of 
granules  which  becomes  surrounded  with  a  secondary  cuticle.  This 
forms  the  starting-point  of  a  new  series  of  layers.  As  the  layers  multiply 
the  inner  cavity  increases  in  size  and  its  contents  at  length  become  clear 
and  liquid.  As  the  daughter-cyst  grows  it  forces  out  the  wall  of  the 
parent  cyst  like  a  hernial  sac,  until  it  at  length  gives  way  and  sets  the 
daughter-cyst  free.  Escaping  thus  into  the  tissues  round  the  parent  0 
it  receives  from  them  an  external  fibrous  envelope,  and  proceeds  to  de- 
velop brood-capsules  in  the  same  way  as  the  primary  cyst  derived  from 
the  stx-hooked  embryo. 
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An  echinococcus  which  is  thus  reproduced  exogenously  is  called 
-Ec/iinococeus  f/rtuttthsus  or  WoUdparUtU  (Kuebenmeister).  It  is  also 
described  as  E  veterinarian,  as  it  often  occurs  in  domestic  animals. 

A  second  compound  echinococcus  is  the  E.  hif<hitirfo*u*,  Jt  is  char- 
acterized by  the  formation  of  internal  daughter-cj'sts.  Naunyn  (**  Dor- 
pat,  med.  Zeitseh.,"  1870)  asserts,  and  Leuckart  agrees  with  him,  that  tho 
scolices  and  brood-capsules  may  undergo  a  cystic  transformation,  and  so 
become  daughter-cysts.  Naunyn  goes  on  to  say  that  these  endogenous 
daughter-cysts  may  migrate  from  the  parent  cyst  and  so  produce  the  E 
tulo&u*  ;  but  this  Leuckart  disputes.  The  internal  daughter-cysts 
sometimes  develop  daughters  of  their  own  or  "granddaughter-cysts." 
Each  of  the  cystic  forms  of  which  mention  has  been  made  may  reach  to  a 
very  considerable  size. 

The  third  form,  or  Echinococcus  multttocufarU,  only  forms  small 
cvsts,  from  the  size  of  a  millet-seed  to  that  of  a  pea.  They  are  always 
present  in  very  large  numbers. 

The  E  muitilovularis  appears  as  a  hard  tumor,  seated  in  the  liver. 
It  is  built  up  of  a  multitude  of  alveoli  separated  by  dense  scar-like  fibrous 
10.  The  contents  are  transparent  and  jelly-like  or  semi-fluid.  The 
alveoli  are  spherical  or  irregular  in  form.  Here  and  there  the  tissues  may 
have  softened  and  broken  down,  and  thus  ulcerated  cavities  are  formed. 
In  other  places  the  vesicles  are  shrunken  and  calcified,  or  the  tissues  are 
bile-stained.  The  distinct  alveolar  texture  of  the  growth  led  to  its  being 
regarded  as  a  tumor,  and  it  was  described  as  alveolar  colloid  uf  the 
liver.  Virchow  (■"  Verh.  d.  phys.  med.  Ges.  zu  Wftrzburg,"  vi.,  185^) 
was  the  first  to  make  out  its  real  nature,  and  he  showed  that  the  colloid 
masses  were  made  up  of  echinococcus-cysts.  The  smallest  vesicles  merely 
;ain  granular  matter,  the  larger  contain  liquid.  The  granular  pseudo- 
parenchymatous  covering  of  the  cuticle  seldom  contains  scolices,  most  of 
the  cysts  bt  lift, 

£.  rnttlti  is  possibly  an  abnormal  variety  or  "  sport"  from  the 

exogenous  form. 


f  References  :  Virchow,  "  Virch.  Arch.,"  vol.  viT  ;  Leuckart,  "  Parasi- 
ten,"  vol.  i  ;  Klebs,  **  Handb,  d.  path.  Anat.;*  Bollinger,  u  Deutsche 
f.  Thiermed.,"  ii.,  1875  ;  Proujeansky,  "Die  multiloculare  Echiu- 
ococcusgeschwulst,"  In.  Diss.,  Zurich,  1873;  Morin,  "  Deux  cas  de  tumeurs 
&  6chinocoques,"  In.  Diss.,  Berne,  1875  ;  Huber,  "Arch.  ff  klin,  Med.,"  i., 
.,  xxix.;  Waldstein  ("Viroh.  Arch.,"  vol.  Ixxxiii.,  with  beautiful  illustra- 
tions) brings  forward  evidence  to  show  that  the  dissemination  of  the  ech- 
inococcus may  be  effected  through  the  lymphatics  of  the  liver.  He  gives 
full  references  to  previous  memoirs.] 


248.  The  occurrence  of  hydatids  in  man  implies  that  the  eggs  of  the 
corresponding  ranine  tape-worm  have  somehow  gained  access  to  his  body. 
The  Hver  is  the  commonest  seat,  hut   hydatids  are  found  in  all  organs, 
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Apart  from  the  local   inflammation  and   fibrous  hyperplasia  they  ind 
they  often  cause  no  trouble  to  the   patient.     When  a   hydatid  reaches  a 

certain  size,  it  sometimes  dies  and  the  cyst 
shrivels  up.  Its  contents  are  changed  to  a 
fatty  or  cheesy  mass,  often  bccon;  tar- 

like  as  it  calcifies.  The  hooks  remain  for  a 
long-  time  unchanged. 

In  other  cases  the  hydatid  becomes  larger, 
especially  when  it  forms  exogenous  or  endoge- 
nous daughter-cysts.  It  may  then  become 
dangerous  by  its  mere  size.  Sometimes  if  the 
cyst  is  wounded  or  bursts,  its  contents  pass  I 
one  or  other  of  the  body-cavitiei  and  set  up 
severe  inflammation.  It  may  t-vcn  break  into 
a  blood-vessel.  In  the  most  favorable  case  it 
breaks  into  the  intestine  or  upon  the  exterior 
of  the  body. 

The   />'  i  are    widely   diffused,    but 

not  very  frequent  ;  they  are  commonest  iti  Ice- 
land, where  the  inhabitants  are  in  constant  0 
tact  with  their  dogs.       It   is  somewhat  sun 
ing  that  the  multilocular  van  lieftjf  ob- 

served in  Switzerland  and  Southern  Germany. 

[Xeisser  gives  a  summary  of  the  various 
cases  of  hydatids  that  have  been  published 
(ilDie  Echinococcus-krankheit,"  Berlin,  1877). 
See  also  Perls,  "Handb.  d.  allg.  Path.,"  SL] 

249.  Bothrfooepkakm  fallif  is  the  largest  of 
human  tape-worms.  It  measures  five  to  eight 
metres  in  length,  and  consists  of  three  to  four 
thousand  short  wide  segments  (Fig.  115).  The 
largest  segment  is  about  3..J  mm.  long  and  10 
to    VI   mm.    broad.     Toward    the    "tail"    the 

Fig.  Tlfi  —  FrnpTncnt*  of  u  linthno-  # 

crph.\iu*  Latas.  N«uimi  «uc.  iFrom    breadth   diminishes  and   the   length  increases. 

The  body  is  thin  and  flattened  like  a  ribbon. 
The  central  part  of  each  segment  projects  somewhat  ;  it  is  here  that 
the  uterus  lies,  io  the  form  of  a  simple  tube  coiled  into  numerous  convo- 
lutions. When  this  is  full  of  eggs  the  coils  lie  in  contiguous  loops, 
forming  a  kind  of  rosette.  The  genital  openings  are  in  the  mesial  line 
of  the  ventral  surface,  somewhat  anteriorly  ;  the  female  opening  being 
close  behind  the  male. 

The  testis  consists  of  a  series  of  sacculations  lying  along  the  lateral 
margins  of  the  central  layer  of  the  body.  The  general  structure  of  the 
body  resembles  that  of  the  Tnsniada. 


pakasiti-:*. 
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Anteriorly  the  worm  becomes  gradually  more  and  more  slender  and 
at  length  thread-like.  The  bead,  which  is  t>o  mm.  long  and  1  mm.  broad, 
is  club-shaped  or  oval  in  outline,  and  somewhat  flattened.  Along  each 
lateral  margin  is  a  chink-like  suctorial  groove. 

The  eggs  (Fig.  116)  are  oval  ;  they  measure  0.07  mm.  by  0.045  mm. 
They  have   ■    thin    brown   shell   furnished  at  the  .in- 
terior  pole  with  a  lid  or  cap,   which  is    in    general 
easily  seen. 

It.  latus  occurs  chiefly  in  Switzerland  and  in  the 
northeast  of  Europe  ;  it  is  occasionally  met  with  in 
Ireland.  It  lives  like  the  Tfleniada,  in  the  small  in- 
testine. The  first  development  of  the  eggs  takes 
place  in  water.  After  some  months  an  embryo  is 
batoned,  which  is  provided  with  six  booklets  and  a 

ciliated  cuticle.  This  enters  the  body  of  the  pike,  the  trout,  or  the  eel- 
pout  {Lota  wdgarUt)  (Braun,  "Virch.  Arch./'  vo!.  lxxxviii.),  and  de- 
velops in  the  muscles  or  viscera  into  an  asexual  tape-worm.  If  it  thence 
reach  the  alimentary  canal  of  man,  it  proceeds  to  develop  further  and 
becomes  sexually  mature, 


IH,  114.— Hn>  Of  Both- 
rlooeptutln*  Li 
art.  >  On  I   of  iM 

CunLcDl  i  ho  lid. 


[It  has  been  maintained  that  J*.  latftB  represents  the  mature  form  of 
the  cestoid  of  the  trout,  known  as  IJijuht  nodOM*  Sep  Duchamp,  u  Lea 
Ligules,"  Paris,  ls;o:  Resiling,  "Troeen< il'e .An  h./'  1 

In  Greenland  another  form,  //.  OOrdltPUM,  occurs.  It  is  only  one  metre 
long  and  has  a  heart-shaped  head. 

Ht  criH<l  to  three  metres  long,  with  a  crest-like  rostellum,  has 

been  found  in  France.] 

Protozoa. 

250.  Protozoa  are  not  rarely  found  in  the  cavities  of  the  body  acces- 
sible from  without,  such  as  the  mouth,  lungs,  intestine,  vagina,  etc.;  tiny 
are  most  common  in  patients  suffering  from  chronic  disease.     The  forms 
observed    belong    to   the   JRhizapoda9  htfmtoriii,   and    P#oro$j>ermm   or 
respectively. 
Of  parasitic  Amosbas  one  species  only  has  been  described,  the  Arm*  !>a 
irs  in  the  intestine,  and  is  simply  a  motile  cell  with  a  granu- 
lar protoplasm  containing  a  nucleus  and  several  vacuoles. 

[Losch  and  Sonsino  found  the  Amoeba  eoli  in  the  dejections  of  a  pa- 
tient suffering  from  dysentery.] 

Among   I?ifit#oria  the    CilUtta  and  the  FUtgdhiUt.  are  represented. 
J*< > ramascium    (or  Balantidhfm)  coli  is  a  large  ciliated  organism  occa- 
sionally met  with  in  the  large   intestine  and  in  the  feces.      GfrOomGnafr 
intentinalis  (Davaine)  is  a  pvriform  infusorlan,  with  a  spine-like  process 
23 
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at  its  smaller  end  anda/^/'//"w  at  its  lar^r  pikI.  It  is  found  in  the 
intestine  in  cases  of  catarrh,  of  typhoid,  and  of  cholera.  Kannenberg 
discovered  Cerccnnonux  in  the  sputa  from  a  patient  affected  with  . 
grene  of  the  lungs,  In  the  same  sputa  he  also  found  MofUM  /< 
spherical  flagellate  infosorian.  TYiehomotoM  is  another  flagellate  infu- 
sorian  ;  it  is  oval  in  shape  and  provided  with  a  comb-like  row  of  cilia* 
<  hio  species  (71  vi'/itftH,*)  is  found  in  the  vagina,  another  {T.  uttistinOr 
lis)  in  the  intestine. 

These  protozoa  are  not  to  be  regarded  as  the  exciting  cause  of  the 
affections  with  which  they  are  associated.  They  may  possibly,  however, 
maintain  or  intensify  the  morbid  pr<jct  n  present  in  con> 

numbers, 

01  parasitic  foofOip&iwfa  we  have  here  to  mention  the  CoeddkL 
rding  to  Lcuckart,  they  are  when  young  simple  non-cnpsnlatr.l  in- 
habitants of  the  epithelial  cells.  When 
they  reach  maturity  they  become  invested 
with  a  kind  of  membranous  capsule.  In 
tins  condition  they  leave  their  first  lodg- 
ing, and  generally  iheir  host  at  the  same 
time.  Their  contents  are  then  transformed 
into  " spores"  containing  granular  masses 
and  peculiar  rod-like  embryonic  forms. 
The  spores  are  round  or  ovoid.  I 
tuft  ovtybrms  (Fig.  117)  is  a  parasite  of 
tin-  iiLtt.-stiiie  md  bUe^duete,  especially 
In  a  few  cases  it 
has  been  found  in  the  huma.ii  subject.  It 
leads  in  the  liver  of  the  rabbit  to  the  formation  of  whitish  nodules,  which 
may  be  as  large  as  a  hazel-nut.  The  nodules  consist  of  a  puriform  or 
cheesy  mass,  containing  multitudes  of  coccidia.  The  granular  contents 
of  the  coecidium  are  uniformly  spread  throughout  its  body,  or  rolled  into 
a  ball  in  the  middle  of  it.  The  changes  produced  in  the  human  liver  by 
the  presence  of  the  parasite,  in  the  few  cases  observed,  have  been  similar 
to  those  met  with  in  the  rabbit. 

Our  knowledge  of  the  organisms  known  as  "  Miescher's  cylinders"  or 
"Rainey's  corpuscles"  is  still  very  defective.  They  are  cylindrical  or 
tube-like  bodies,  found  not  infrequently  in  the  muscles  of  the  pig,  ox, 
sheep,  and  mouse.  They  contain  an  innumerable  multitude  of  small 
or  reniform  corpuscles.  Nothing  is  known  of  their  effect  on  the  human 
system. 


.'"■"vV^h^^r^^^fT;- those   of  the   rabbit. 

u    u  wiwnifHKi  300-fald  ;  b  and  ct  lUUU-rola. 
(  Frtiuj  LcuckiLrL) 


[References  to  memoirs  on  Coccidia  and  P»oroxpermia  generally  : 
Leuckart,  "  Die  Parasiten  des  Mensehen,"  second  edition  ;  Lieberktibn, 
•k  Arch.  f.  Anat.  u.  Phys.,"  1854  ;  Enter,  "  Ueber  die  ei-  oder  kugelfor- 
migtti  Psorospermien  der  Wirbelthiere,"  Wurzburg,  1870  ;  Klebs,  **  Virch. 
Arch,/'  vol  xxxii.;  Stieda,  **  Ueb.  die  Paorospurmieu  d.  Kaninchenleber  :  " 
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rob.  Arch.,"  vol.  xxxii.;  AValdenburg,  ibidem,  vol.  xl;  Rivolta,  u  Dei 
parasiti  vegetal  i,"  Turin,  1873, 

<»rding  to  our  present  information  the  parasitic  protozoa  take  no 
important  share  in  the  production  of  human  disease.  It  is,  however,  not 
impossible  that  further  research  may  considerably  alter  our  views  in  this 
regard.  This  is  perhaps  suggested  by  the  fact  that  animal  parasites  are 
every  now  and  then  detected  in  the  blood  of  vertebrate  animals.  Thus 
Rat  tig  (M  In.  Diss.,'*  Berlin,  1875)  describes  a  ciliated  infusorian  in  frog's 
blood.  Klebs  ("  Eulenburg's  Realencyclop.,"  Art.  "  Flagellata ")  has 
found  in  the  blood  of  scurvy-patients  very  minute  organisms,  which  he 
refers  to  the  lufttxnria  and  names  Cercomonas  globulus  and  C  YlQQicvkk 
Lieberkuhn  ("Ueb,  Bewegung.  d.  Zellen,"  Marburg,  1S70)  found  an 
amoeba  (A.  rotatoria)  in  frog's  blood.  Lewis  {Quart.  Jburrk  Micros. 
xix.,  1879)  found  in  rat's  blood,  and  Wittieh  ("  Centralb  f.  med. 
WissMM  ivt,  1881)  in  hamster's  blood,  a  mobile  organism  resembling  the 
spermatozoon  of  the  frog.  Koch  (**Mittli.  a.  d.  k.  Geaundh.,"  Berlin, 
1881)  describes  a  fusiform"  granular-looking  structure  with  one  or  two 
flagella  found  in  hamster's  blood.    He  regards  it  as  a  flagellate  infusorian.J 
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CHAPTER    I 

FUNCTIONS  OF  BLOOD   AND  LYMPH. 

251.  Blood  and  lymph  are  the  essential  juices  of  the  body.  They 
stand  in  the  closest  relation  to  the  vital  processes  which  go  on  in  the 
tissues.  By  means  of  the  blood,  the  constituent  elements  of  the  body  are 
supplied  with  the  nutrient  substances  and  the  oxygen  which  they  require. 
By  the  blood  and  the  lymph  are  conveyed  away  the  waste  and  surplus 
matters  which  have  ceased  to  be  useful  to  the  tissues. 

The  nutrient  substances  and  the  oxygen  are  derived  from  without. 
The  former  usually  enter  the  body  from  the  alimentary  canal,  the  tatter 
usually  through  the  lungs.  But  most  parts  of  the  body  are  under  cer- 
tain conditions  capable  of  directly  assimilating  both  nutriment  and 
oxygen.  The  channels  of  entrance  are  in  such  cases  the  smaller  blood- 
vessels and  lymphatics. 

The  matters  which  have  to  be  removed  from  the  tissues  are  partly 
surplus  nutriment,  partly  the  products  of  tissue-waste  and  metabolism. 
These  matters  are  carried  off  either  to  be  utilized  elsewhere  within  the 
system,  or  to  he  ejected  altogether. 

Under  normal  conditions,  the  incomings  and  outgoings  balance  each 
other  in  amount. 

The  channels  by  which  the  normal  constituents  gain  access  to  the 
blood  and  lymph  may  also  serve  to  admit  matters  which  are  noxious  or 
at  least  abnormal.  These  matters  may  be  either  wholly  extraneous,  or 
produced  within  the  body  itself  in  virtue  of  some  morbid  or  abnormal 
metabolism.  The  result  of  their  admission  is  a  more  or  less  enduring 
illation  of  the  blood  and  lymph.  In  many  cases,  the  blood  is  able  to 
eliminate  them  harmlessly  and  speedily,  ch icily  by  means  of  the  kidneys 
and  the  liver;  but  in  other  cases,  the  pollution  is  more  permanent.  The 
composition  of  the  blood  often  suffers  in  consequence,  and  its  renovation 
may  not  be  effected  until  some  of  the  tissues  or  organs  have  been  more 
>r  less  injured  by  malnutrition. 

The  abnormal  matters  which  gain  access  to  the  blood  may  he  in 
yery  various  states  of  aggregation.  Most  commonly  they  are  in  the  form 
of  gases  or  liquids;  but  the  blood  is  likewise  not  infrequently  polluted 
by  the  admission  of  solid  corpuscular  matters.  These  latter  have  by  far 
the  greatest  interest  to  the  pathologist,  for  they  are  demonstrable  by 
leans  of  the  microscrope. 
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Wo  cannot  regard  the  blood  aa  a  liquid  whose  chemical  composition 
is  variable  or  indefinite.  Experiment  shows  that  the  proportions  of 
albuminoids,  salts,  iron,  etc.,  which  it  contains  are  constant  within  nar- 
row limits,  and  that  its  composition  is  maintained  by  nicely-adjusted 
assimilation  and  elimination  of  material.  We  must  therefore  look  upon 
any  serious  variation  from  the  normal  in  the  composition  of  the  blood  as 
a  pathological  phenomenon. 

The  blood  is  in  fact  a  definite  living  tissue. 

Although  the  changes  that  occur  in  the  composition  of  the  blood  are 
by  no  means  so  important  as  were  formerly  believed,  though  we  no 
longer  consider  the  juices  and  *'  humors"  to  be  the  seat  of  all  diseases, 
yet  we  should  be  in  error  if  we  regarded  the  blood  as  nothing  more  than 
a  solution  of  various  chemical  substances*  The  blood  always  contaius 
living  cells,  and  these  fulfil  definite  vital  functions.  And  even  if  the  red 
corpuscles  are  so  transformed  from  the  ordinary  cell-type  that  some  deny 
their  right  to  the  title  of  living  cells,  the  life  and  activity  of  the  white 
blood-cells  is  unmistakable,  and  they  are  an  essential  constituent  of  the 
blood. 

In  disease,  too,  the  blood  comports  itself  as  a  living  tissue.  We  may 
have  localized  death  or  necrosis  in  a  solid  tissue,  and  we  may  likewise 
have  a  localized  death  of  the  blood*  The  retrogressive  and  formative 
changes  in  cells  and  intercellular  substance,  which  we  have  recognized 
as  the  manifestation  of  diseased  function  in  the  solid  tissues,  have  their 
analogues  in  the  elements  of  the  blood.  Many  of  the  morbid  processes 
affecting  the  blood  are  thus  manifested  not  merely  by  changes  in  its 
chemical  composition,  but  by  simultaneous  changes  in  the  form  and 
quantity  of  its  morphological  elements;  and  in  many  diseases  the  morbid 
activity  of  the  white  blood-cells  plays  a  highly  important  part. 


CHAPTER  II. 

INTRAVASCULAR  COAGULATION  OR  THROMBOSIS. 

252.  We  have  already  seen  (Art  35)  that  when  blood  dies  It  usually 
coagulates,  that  is  to  say — solid  masses  of  fibrin  are  formed  in  the  plasma, 
the  masses  consisting  of  granules  or  granular  fibrils  or  homogeneous 
flakes.  When  coagulation  occurs  within  tho  vessels  during  life  the  pro- 
0668  is  called  thrombosis,  and  the  coagulum  is  called  a  thrombus. 

On  Schmidt's  hypothesis  the  coagulation  of  the  blood  depends  on  tho 
onion  of  two  albuminoid  bodies,  fibrinogen  and  fibrinoplastin  (or  para- 
globulin),  in  presence  of  a  third  factor  or  ferment  (Art.  35).  Taking  the 
fibrinogen  as  furnished  by  the  plasma,  and  the  other  factors  as  furnished 
by  the  colorless  elements  of  the  blood,  coagulation  is  evidence  of  the 
death  of  the  latter  in  whole  or  in  part. 

Coagulation  may  bake  place  iu  blood  which  is  at  rest,  or  in  blood 
which  is  in  motion;  and  the  appearance  of  tho  thrombus  is  different  in 
two  cases.  In  blood  at  rest  coagulation  tukes  place  throughout  the 
entire  mass  simultaneously.  Tho  thrombus  ia  thus  dark-red  or  brown  in 
color,  and  consists  of  granular  and  fibrous  clots  of  fibrin  containing  mul- 
titudes of  red  corpuscles  and  a  few  white  corpuscles.  Red  thrombi  of 
this  kind  are  most  commonly  formed  in  occluded  or  highly  engorged  ves- 
sels. When  recent  they  are  soft  and  full  of  serum.  Afterwards  they  be- 
come firmer,  tougher,  and  drier,  the  fibrin  contracting  and  squeezing  out 
the  serum.  They  become  at  the  same  time  paler  and  grayer;  the  decol- 
onisation proceeds  in  fact  by  the  same  steps  as  in  extravasated  blood 
(Art  68). 

When  coagulation  begins  in  blood  which  is  still  flowing,  the  entire 
mass  does  not  coagulate  at  once;  minute  flakes  separate  out,  consisting 
chiefly  (according  to  Zahx)  of  white  blood-cells  with  a  varying  number 
of  red  blood-cells.  According  to  the  number  and  arrangement  of  these 
latter  the  thrombus  may  be  white  or  gray,  or  pale  reddish,  or  mottled 
and  stratified. 

In  the  case  of  pure  whit©  thrombi,  only  the  colorless  elements  of 
the  blood  separate  out.  When  the  necessary  local  conditions  for  coagu- 
lation are  set  up  at  any  spot  (on  the  intima  of  the  heart  or  of  a  vessel) 
the  clots  adhere  to  the  surface,  and  gradually  increase  in  size  by  succes- 
sive additions.  At  first  the  cellular  elements  of  the  mass  are  distin- 
guishable; but  in  twenty-four  hours  the  outlines  of  the  cells  disappear, 
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and   the   mass    is    transformed    into    homogeneous   or    finely-granular 
fibrin. 

The  thrombus  grows  by  the  addition  of  colorless  elements  like  those  in 
which  it  began.  If  red  corpuscles  are  entangled  with  the  others,  it  mar 
gradually  become  more  and  more  tinged  with  red.  If  the  red  corpuscles 
are  precipitated  per  saltum  or  intermittently,  the  thrombus  will  ex- 
hibit Btrata  of  red  and  white.  This  alternate  precipitation,  which  leads 
to  the  formation  of  mottled  thrombi,  is  most  likely  to  happen  if  the 
blood  is  alternately  at  rest  and  in  motion  at  the  site  of  the  deposit. 

The  fundamental  investigations  on  the  subject  of  thrombosis  are  those  of 
Virchmw  \iUxamm.  Abhandl.  1856,  Hand  d.  spec.  Path,  i.),  who  made  out  by 
experiment  the  conditions  of  intravascular  coagulation  and  its  effects  on  tht 
cuJation.  Zaun  has  shown  {Virrh.  Arch.  vol.  62,  and  Rev,  mert.  de  l<t  Suisse rom. 
1881)  that  the  formation  of  a  thrombus  in  the  blood-vessel  of  a  frog  may  be 
directly  observed  under  the  microscope;  one  has  only  to  injure  the  vessel  me- 
chanically or  place  on  it  a  crystal  of  common  salt;  and  coagulation  at  once 
begins.  In  this  way  the  behavior  of  the  white  corpuscles  has  chiefly  been  made 
out  Quite  recently  Bizzozero  {Cemtrafa  f,  <i.  mod.  Wis*.  1889,  Arch.  il<t 
biologic  i.,  and  Virch.  Arch.  vol.  90)  has  observed  in  living  blood  certain  email 
colorless  disc-like  bodies,  about  hatf  the  eize  of  the  ordinary  white  corpu*i-U*s. 
These  he  calls  "  Bhttpluttrhen  "  or  blood  -plates,  and  regards  as  identical  v 
Havem's  ha?matoblasts{Art.  85).  In  blood  taken  from  the  vessels  in  the  usual 
way  they  break  up  into  the  knots  of  granules  described  by  Max  Schultze  and 
others*  According  to  BlZZOZEHO  coagulation  takes  place  when  the  blood-plates 
begin  to  break  up  in  a  liquid  containing  fibrinogen;  and  he  maintains  that  they 
form  the  essential  constituent  of  white  and  mottled  thrombi,  Rauschenbacb,  a 
pupil  of  Schmidt's,  has  criticised  these  statements  in  a  recent  inaugural  disserta- 
tion (Dorpat  1882).    See  also  Wooldridqe,  Dtt  Bois-ReymcncTa  Ardi.  1883. 

253*  Thrombosis  depends  upon  two  factors;  one  is  the  morbid 
alteration  of  the  vessel-wall,  the  other  the  retardation  or  stoppage  of  the 
blood -current.  In  most  cases  the  two  factors  are  in  action  simultane- 
ously. 

In  normal  conditions  coagulation  is  prevented  by  the  ever-renewed 
contact  of   the  blood  with  the   living  endothelium  of  the  vessel-wall 
(BrOcke).     If  the  endothelium  die  in  consequence  of  disease  of  the  inner 
coat  of  the  vessel,  or  if  the  blood  is  in  part  prevented  from  fresh  con- 
tact with  the  endothelium  by  stagnation  or  cessation  of  the  current,  the 
influences  which  inhibit  coagulation  are  interfered  with.     In  accordance 
with  this  view  we  find  that  thrombosis  is  commonest  where  there  is  deL 
eration  or  inflammation  of  the  lining  membrane  of  the  vessels  or  the  heart, 
or  where  the  circulation  is  impeded  by  such  causes  as  compression  or  oc- 
clusion or  dilatation  of  the  vessels,  fatty  change  in  the  heart,  etc.    Dn 
injury  of  the  vessel -wall,  if  it  extend  to  the  intima,  likewise  lead 
thrombosis.     If  B  rami  be  perforated  by  a  small  opening,  the  wound  is 
quickly  closed  by  white  corpuscles  which  deposit  themselves  around  and 
over  the  opening,  while  a  white  thrombus  gradually  forms  and  projects 
into  the  lumen  of  the  vessel. 
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The  various  forms  of  thrombus  are  distinguished  according  to  their 
relation  to  the  lumen  of  the  vessel.  Parietal  thrombi  are  seated  on 
the  walls,  valvular  thrombi  on  the  valves  of  the  heart  or  of  the  veins. 
If  the  thrombus  occludes  the  vessel  it  is  called  obliterating.  The  first 
deposit  is  spoken  of  as  primary  or  autochthonous,  the  accretions  super* 
imposed  on  it  as  secondary  or  induced.  By  such  accretions  a  parietal 
thrombus  may  grow  into  an  obliterating  one.  In  this  way,  too,  it  not 
seldom  happens  that  a  thrombus  originally  white  or  mottled  is  covered 
over  with  a  red  thrombus:  the  first  deposit  takes  place  in  blood  which  is 
still  moving,  this  by  degrees  occludes  the  vessel,  the  current  is  stayed, 
and  the  blood  then  coagulates  as  a  whole.  The  reverse  occurs  when  an 
obliterating  red  thrombus  contracts,  and  leaves  the  channel  partly  free 
again.  Both  cases  are  illustrated  in  the  marasiuic  thrombosis  of  ca- 
chectic uiutmic  patients;  in  them  the  vascular  system  seems  too  capaci- 
ous for  the  diminished  quantity  of  blood  in  circulation,  and  in  consequence 
the  current  is  here  and  there  abnormally  slow  or  ceases  altogether. 

Thrombosis  may  occur  in  any  part  of  the  vascular  system.  Cardiac 
thrombosis  usually  begins  in  the  auricles,  or  in  the  crevices  between  the 

becnlre  carneae.  In  both  sites  the  thrombi  start  from  the  deeper  folds 
and  involutions  of  the  endocardium,  but  by  continued  apposition  of 
fibrin  they  may  grow  into  large  polypoid  masses  projecting  into  the 
vity,  and  are  then  spoken  of  as  cardiac  polypi-  Oosgnla  form  in  like 
manner  upon  the  surfaces  of  inflamed  valves.  Both  the  parietal  and  the 
valvular  forms  of  cardiac  thrombi  may  grow  to  a  very  large  size,  and  fill 
out  the  greater  part  of  the  aurieulo- ventricular  cavih  . 

Thrombosis  of  the  larger  arteries  may  occur  to  the  most  various  situa- 
tions. In  marasmie  patients  with  highly  degenerate  arteries  parietal 
thrombi,  both  white  and  mottled,  may  be  formed  in  the  aorta  and  adhere 
firmly  to  the  inner  coat.  In  the  veins  thrombi  are  most  commonly 
formed  in  the  pockets  of  the  valves;  whence  they  grow  out  and  become 
obliterating  thrombi.  Or  a  thrombus  primarily  formed  in  a  small  tribu- 
tary vein  may  grow  out  into  the  lumen  of  a  larger  vein.  For  example, 
hrombosis  originating  in  a  small  vein  of  the  lower  limb  may  ultimately 
extend  continuously  till  it  reaches  the  vena  cava  inferior  or  even  the  heart 
itself.  Thrombosis  of  the  smallest  vessels  is  usually  the  result  of  some 
disorder  of  the  tissues,  chiefly  of  the  nature  of  inflammation  or  necrosis. 


Post-mortem  clots.  Thrombi  which  have  been  formed  during  life  are  in 
eral  easily  distinguished  from  clots  formed  in  articulo  vwrtis  or  post-mortem. 
death  the  blood  usually  coagulates  in  such  a  way  that  the  red  corpuscles 
entangled  and  included  in  the  elota;  on  post-mortem  examination  we  find  the 
Is  containing  soft  dark-red  gory  masses.  Sometimes  however  the  corpuscles 
have  time  to  separate  from  the  plasma  before  the  fibrin  is  formed;  in  such  cases 
the  clots  are  soft,  nioiwt,  somewhat  elastic,  yellowish,  and  faintly  opalescent. 
From  these  somewhat  bacon-like  clots  the  true  white  or  mottled  thrombi  are  dis- 
tinguished by  their  grayish  and  more  opaque  appearance,  and  by  their  more  or 
Less  marked  stratification.    They  are  moreover  firmer,  drier,  and   less  elastic; 
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when  torn  across  the  surface  is  corrugated  or  step-like;  and  finally  they  adhere  to 
the  wall  of  the  vessel  and  generally  distend  it  (Humphrey),  while  the  post-mor- 
tem clots  are  free.  Under  the  microscope  the  thrombi  are  seen  to  contain  a 
larger  proportion  of  white  blood-cells  than  the  post-mortem  clota. 

It  \m  leas  easy  to  distinguish  red  thrombi  from  red  post-mortem  clots.  The 
chief  characters  of  the  former  are  thetr  greater  firmness  and  dryness,  and  their 
adhesion  to  the  vessel- wall.  In  less  recent  thrombi  signs  of  decolorization  appear, 
by  which  the  dark-red  of  fresUy  coagulated  blood  passes  into  a  lighter  and 
brownish-red.  Not  uncommonly  we  may  find  true  thrombi  overlaid  and  concealed 
by  post-mortem  coagulations. 

With  regard  to  the  effects  of  thrombosis  upon  the  circulation  see  Arts. 
and  30. 


254.  Issues  of  thrombosis.  The  fully-developed  thrombus  is  a 
somewhat  firm  and  dry  mass  adhering  to  the  lining  membrane  of  a  ves- 
sel or  of  the  heart,  its  color  ami  structure  varying  as  we  have  described. 
The  comparatively  small  quantity  of  liquid  it  encloses  is  explained  by  the 
fact  that  the  fibrin  after  its  separation  always  shrinks,  and  so  squeezes 
out  the  liquid  from  its  meshes*  This  shrinking,  when  it  occurs  in  an 
obliterating  thrombus,  may  leave  the  channel  of  the  vessel  open  onco 
more.  In  many  instances  the  contraction  due  to  shrinking  is  very  con- 
siderable. The  fibrin  is  transformed  into  a  dense  mass,  which  may  per- 
sist unchanged  for  a  long  time  and  ultimately  becomes  calcified.  It  is 
thus  that  the  chalky  concretions  called  phleboliths  are  formed  in  the 
veins.  In  the  same  way  thrombi  which  are  seated  on  roughened  surfaces 
in  the  aorta  or  valves  of  the  heart  may  become  calcified;  and  may  become 
sheltered  from  secondary  deposits  by  the  growth  of  an  endothelial  cover- 
ing over  them* 

Contraction  with  calcification  is  what  we  may  call  a  favorable  issue 
of  thrombosis.  The  very  common  issue  of  thrombosis  in  softening  is 
much  less  favorable.  Softening  is  distinguished  as  simple  or  red  soften- 
ing, and  puriform  or  yellow  softening.  In  simple  or  red  softening  the 
central  parts  of  the  thrombus  are  first  of  all  changed  into  a  grayish  or 
reddish  pulp,  consisting  of  broken-down  and  shrunken  red  corpuscles, 
pigment  granules,  aud  colorless  granular  detritus.  If  the  softening  then 
extends  to  the  surface  layers,  and  if  the  blood -current  is  still  flowing  - 
the  thrombus,  the  products  of  disintegration  may  be  carried  into  the 
general  circulation.  This  occurs  both  in  the  case  of  cardiac  polypi  i 
in  venous  thrombosis,  especially  when  the  tip  of  a  thrombus  projects  from 
the  orifice  of  a  small  vein  into  the  channel  of  a  larger  in  which  the  blood 
is  still  flowing.  The  result  is  the  formation  of  emboli  (Arts.  30  and  87, 
and  257). 

The  most  unfavorable  issue  of  all  is  the  puriform  or  yellow  soften- 
ing of  the  thrombus.  In  this  case  the  thrombus  is  transformed  into  a 
dirty  or  reddish  yellow,  foetid,  pus-like  cream  or  pulp.  This  contains 
a  multitude  of  pus-corpuscles  and  a  large  proportion  of  a  finely-granu- 
lar matter,  which  consists  in  part  of  fatty  and  albuminous  detritus  and 
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in  part  of  micrococci.  The  latter  frequently  form  groups  or  colonies. 
SBCl  are  probably  to  be  regarded  as  the  exciting  cause  of  the  softening 
process.  Such  puriforni  thrombi  act  destructively  on  the  surrounding 
tissues  and  set  up  inflammation.  The  iutima  of  the  vessel  becomes  tur- 
bid or  opaque  ;  and  suppurative  inflammation  begins  in  the  tunica 
media  and  tunica  adventitia,  extending  to  the  tissue  inclosing  tin? 
sel.  Soon  the  entire  thickness  of  the  vessel-wall  is  Infiltrated,  and  Lakes 
on  a  dirty-yellowish  or  grayish  appearance.  Ultimately  the  tissues  un- 
dergo putrid  disintegration  (Art,  291),  If  the  puriform  matters  are 
carried  by  the  blood-current  to  distant  spots,  they  there  produce  necro- 
tic and  putrefactive  changes  in  the  tissues,  and  set  up  suppurative  in- 
flammation. 

The  entire  process,  in  which  puriform  softening  of  a  venous  throm- 
bus is  associated  with  suppurative  inflammation  of  the  vessel-wall,  is 
ribed  as  purulent  thrombophlebitis.     It  is  due  in  the  first  instance 

the  causes  which  lead  to  thrombosis,  and  in  the  second,  to  the  access 

micrococci  to  the  thrombus.     In  other  cases,  the  inflammation  of  the 
1-wall  is  primary,  and  the  thrombosis  a  secondary  effect.     The  puru- 
nt  form  is  most  commonly  met  with  in  the  neighborhood  of  septic 
wounds  and  ulcers. 

255.  The  most  favorable  issue  of  thrombosis  is  in  organization  of  the 
thrombus.  By  this  is  meant  the  replacement  of  the  fibrin  and  corpus- 
cles by  vascularized  fibrous  tissue. 

The  new  fibrous  tissue  is  mainly  the  product  of  an  inflammatory  pro- 
cess; it  is  developed  from  migrated  white  blood-cells.  Regenerative 
multiplication  of  the  endothelial  cells  plays  but  a  subordinate  part  or 
none  at  all.  The  thrombus  itself  takes  no  active  share  in  the  process ; 
it  is  a  lifeless  mass,  a  foreign  body,  and  as  such  sets  up  inflammation 
in  its  neighborhood.  The  inflammation  runs  the  same  course  as  other 
constructive  or  plastic  inflammations.  The  histological  changes  follow 
exactly  on  the  lines  of  those  described  in  the  Arts.  108-111;  and  the 
behavior  of  the  tissues  towards  the  foreign  body  (the  thrombus)  is  iden- 
tical with  that  described  in  Arts.  112-116.  The  process  by  which  a 
thrombus  is  organized  resembles  most  closely  the  plastic  inflammation 
of  a  serous  membrane.  A  blood-vessel  has  indeed  a  certain  anatomical 
analogy  to  the  serous  cavities,  being  mainly  distinguished  by  its  particu- 
lar configuration  and  by  the  special  structure  of  its  walls.  t 

In  the  first  stages  of  the  organizing  process  we  observe  that  the  ves- 
sel-wall is  here  and  there  infiltrated  with  small  leucocytes,  the  infiltration 
■PP Wiring  in  the  outer  and  middle  coats  (Fig.  118  «),  as  well  as  in  the 
r  coat  ( /).  Presently  migratory  cells  begin  to  accumulate,  partly 
within  the  lumen  of  the  vessel  (g),  partly  within  the  substance  of  the 
thrombus,  and  partly  between  the  latter  and  the  vessel-wall.  The  first 
cells  which  migrate  are  small  and  round,  and  their  nuclei  are  strongly 
stained  by  coloring  reagents.     Presently  larger  cells  appear,  with  clear 
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vesicular  nuclei  (Zt);  those  have  been  developed  out  of  the  migratory  cells. 
They  are  of  various  forms,  rounded,  elongated,  or  ramified  (ft).  These 
r  cells  are  the  formative  or  fibroplastic  cells.  When  thev  have-  mul- 
tiplied sufficiently,  so  that  they  become  contiguous,  they  are  gradually 
transformed  into  fibrous  tissue.  New  blood-vessels  are  simultaneously 
developed,  and  at  length  the  new-formed  tissue  is  vascularized  tlirough- 
out. 

This  is  the  general  course  of  the  process,  but  considerable  variation 
may  take  place  in  details.     Thus,  if  the  thrombus  result  from  ligifa 
in  a  young  and  healthy  patient,  the  accumulation  of  leucocytes  will 
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Fio.  118.— Section  or  a  thrombus  w  process  of  otwAKitATios. 

CFVom  Uu  "ttryofiittayd  DMM  three  MOjusf  after  ligature  .'  htvma toxplin 

it  dining  :  X  350.) 

a,  tunica  media.  a,  cells  Infiltrating  the  media. 

b,  fenestrated  elastic  membrane.  /,  cells  Infiltrating  the  intlm*. 

c,  lutirna  thickened  by  previous    lnflainma-  g,  leucocyte*,   partly  within  the  thrombus, 

tlon,  partly  between  it  and  tbe  in  lima, 

d,  coagulated  blood.  a,  various  kinds  of  formative  cells. 

much  more  marked  than  in  such  a  case  as  is  represented  in  Fig.  118  : 
iu  this  case  the  patient  was  old,  and  his  arteries  had  already  undergone 
a  certain*  amount  of  morbid  change.  The  accumulation  of  leucor 
may  become  so  great  as  to  give  the  thrombus  the  appearance  of  a  mass 
of  granulation  tissue.  The  duration  of  the  process  also  varies  greatly. 
By  operating  oo  one  of  the  lower  animals,  wo  can  be  sure  of  finding  the 
thrombus  completely  vascularized  in  twelve  days.  In  the  case  figured 
above,  the  first  formative  cells  are  developing  three  weeks  after  the  liga- 
ture. 

The  leucocytes  are  derived  from  the  vasa  vasorum  and  the  vessels  in 
the  neighborhood  of  the  occluded  vessel.     They  enter  chiefly  from  the 
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zone  of  ligature,  at  tho  points  where  the  inner  coat  is  torn  through  and 
where  the  injury  to  the  vessel- wall  is  greatest  The  new  vessels  are  like- 
wise derived  from  the  vasa  vasorum,  though  blood  channels  are  also 
opened  up  from  the  side  of  the  unoceluded  lumen  of  the  old  vessel.  The 
I  (Fig.  119)  may  help  to  make  clearer  the  appearance  of  an  or- 
ganized thrombus  after  ligature,  and  its  relation  to  the  walls  of  the  ves- 
sel. It  represents  in  a  general  way  a  longitudinal  section  through  the 
cicatrix  resulting  from  ligature. 


C> 


Flo.  It*.—  Diagrammatic  section  or  a  ligatured 
{The  thrombus  it  supposed  to  be  entirety  replaced  by  vascular  fibrous  tissue.) 

dt,  DewfoniieJ  fibrous  tissue  outside  the  lu- 


ll, adventitia, 
b,  medio. 

C,  iDtitUA. 

d.  new- formed  fibrous  tissue  within  the  ]u 


■ML 

new  blood-vessels. 


The  site  of  the  ligature  is  seen  to  be  occupied  by  highly  vascular  scar- 
tissue,  which  is  connected  with  the  ad ventitia  outside  tho  vessel  (dx)f  but 
is  also  prolonged  into  the  lumen  of  the  vessel  {d),  so  as  eff ectually  to 
occlude  it.  Close  to  tho  site  of  the  ligature  the  various  coats  of  the 
artery  blend  with  the  cicatrix.     The  vessels  (e)  of  the  fibrous  plug  are 
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chiefly  derived  from  without,  but  there  are  also  openings  in  connection 
with  the  lumen  of  the  ligatured  vessel  itself. 

As  we  have  said,  the  endothelial  cclb  take  little  share  in  the  forma- 
tion of  the  cicatrix.  At  the  site  of  the  thrombus  itself  the  endothelial 
cells  have  disappeared;  there  can,  therefore,  be  no  question  of  their  mul- 
tiplication. They  can  only  multiply,  if  at  all,  along  the  line  where  the 
thrombus  bounds  tlio  free  lumen  of  the  vessel.  From  this  line  they  may 
proceed  to  cover  over  the  upper  surface  of  the  thrombus  with  an  endo- 
thelial layer ;  and  it  is  possible  that  they  may  there  take  some  part  in 
the  development  of  the  new  fibrous  tissue. 

The  organization  of  thrombi  has  long  been  a  subject  of  minute  investigation 
both  anatomical  and  experimental.  Of  the  more  recent  researches,  the  following 
may  bo  named:  Schdltz,  Deutsch.  Zeitachr.  f.  Chir.  rx.,  and  Ui  b  d,  lentar- 
oung  d.  Arter.  In  Diss,  Berne  1877;  Raab,  Arch./.  fcftn,  Chii\  rXXH.  (with  full 
references),  and  Virch,  Airh.  vol   75;  Riedel,  Deutsche  Zritschr  vi 

(1873) ;  BaumoabTEN.  Die  sogen,  Organisation  o\  Thrombins  Leipzig  1*77  ;  Du- 
rante, Wiener  vied.  Jahrb.  ui.t  iv.;  Selnftl^eben,  Virch.  Arch.  vol.  77;  TiLL- 
MANXs,  Virch.  Arch.,  vol.  78  ;  Aukrbach,  Ueber  d.  Obliteration  d.  Arterien  nach 
Ligatut%  In.  Diss,  Bona  1877 ;  Foa,  Arch.  p.  I.  sci.  med.  in. ;  HAMILTON,  Edin. 
med.  Jou rn.t  1880-81. 

The  question  moat  hotly  discussed  has  been  whether  the  white  blood-cells  are 
or  are  not  the  generator*  of  the  new  fibrous  tissue,  and  to  this  various  answers 
have  been  given.  Zxeoler,  (com  his  own  investigations,  is  constrained  to  side 
with  thOM  whoaasign  the  chief  share  in  the  formative  process  to  the  extra vasated 
leucocytes.  The  process  has  been  too  often  regarded  as  something  sui  generis  ; 
the  only  characters  which  distinguish  it  from  other  pathological  tissue  forma- 
ti  ns  are  that  the  process  takes  place  within  n  tube,  and  that  dead  tissue  is  being 
absorbed  as  new  is  being  formed.  Again  the  question  is  asked  whether  the  new 
tissue  is  formed  by  inflammatory  granulations  or  by  regenerative  or  hyperplastic 
proliferation.  The  view  taken  above  is  that  the  former  is  the  commoner  and  the 
more  important  mode  ;  but  the  active  participation  of  the  endothelial  cells  is  not 
excluded.  Riedel's  observation  is  of  interest  in  this  connection  ;  he  states  that 
the  inner  surfaces  of  an  artery  may  be  made  to  cohere  without  the  formation  of 
a  clot,  and  that,  in  this  case,  the  vessel  is  occluded  simply  by  the  multiplication 
of  the  apposed  endothelial  cells.  This  seems  to  confirm  the  view  we  have  taken, 
that  it  is  the  presence  of  the  thrombus,  together  with  the  mechanical  injury  to 
the  wsst  1-WEill,  which  sets  up  the  plastic  inflammation. 

With  regard  to  the  canalization  of  the  thrombus  from  the  lumen  of  the  oc- 
cluded vessel  (a  fact  insisted  on  by  ScHULTZ),  it  seems  probable  that  this  is  not  at 
first  a  true  vascularization ;  it  is  rather  to  be  referred  to  the  shrinking  of  the 
fibrin,  which  may  give  rise  to  lacunae  in  the  thrombus.  These  lacunas  become 
transformed  into  blood  channels,  which  by  and  by  become  connected  with  the 
capillaries  originating  in  the  vasa  vasorum, 

256.  The  account  just  given  applies  in  the  first  instance  to  the 
organization  of  thrombi  in  ligatured  arteries.  But  the  process  in  other 
cases  is  exactly  similar*  If  a  marasmic  venous  thrombus  of  some  stand- 
ing is  examined,  the  inner  coating  of  the  vein  is  found  infiltrated  with 
cell3,  and  the  margins  of  the  clot  are  transformed  into  granulation-like 
tissue,  or  even   into   vascular  fibrous   tissue.     In  the  case  of  parietal 
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thrombi  in  the  larger  arteries,  or  in  the  aorta,  the  process  of  organ!;, 
is  very  slow.     Even  old  thrombi  may  show  no  distinct  sign  of  organi- 
zation-; and  in  other  instances  small  patches  of  immature  fibrous  tissue 
may  be  found  on  the  surface.     The  thrombi  that  occupy  aneurysmal  sacs 
are  very  slowly  and  imperfectly  replaced  by  fibrous  tissue. 

The  process  by  which  wounds  in  blood- vessels  are  healed  up  is 
analogous  to  organization,  Scuultz  has  shown  that  after  hemorrhage 
ceases  a  thrombus  composed  of  cohering  white  blood-cells  occupies  the 
site  of  the  wound*  This  plug  may  bulge  outwards  under  the  pressure 
of  the  blood,  but  the  sinus  so  formed  is  again  filled  up  with  white  blood- 
cells.  These  thereupon  proceed  to  develop,  new  vessels  penetrate  the 
mass  from  the  surrounding  parts,  and  a  cicatrix  is  at  length  produced 
(Art  308). 

In  the  course  of  time,  the  fibrous  tissue  which  replaces  a  thrombus 
ahriuks  more  or  less.  The  plug  of  scar-tissue  formed  after  ligature  may 
thns  become  extremely  small,  the  vessel  becoming  pervious  up  to  the 
point  of  ligature.  The  plug  formed  in  the  continuity  of  a  thrombosed 
vessel  may  almost  disappear,  leaving  behind  only  a  thickening  of  the 
Teasel-wall  or  a  few  bands  or  threads  across  the  lumen.  When  this 
occurs,  the  blood  may  be  enabled  to  now  through  the  reopened  channel 
without  sensible  obstruction. 

257.  In  Art.  254,  we  said  that  when  a  thrombus  softens  and  breaks 
up,  fragments  of  it  may  be  swept  off  into  the  blood-current.  We  said 
also,  that  when  the  softening  is  puriform,  the  matters  thus  swept  off  excite 
inflammation  and  suppuration  at  the  points  where  they  settle.  We  have 
next  to  consider  the  fate  of  the  less  noxious  fragments  swept  off  from 
recent  thrombi,  especially  the  looser  quickly-growing  red  kind,  or  from 

»mbi  undergoing  simple  softening.  Such  a  fragment,  or  embolus, 
if  it  is  too  large  to  pass  through  the  capillaries,  will  become  wedged  in 
one  or  other  of  the  smaller  arteries,  and  generally  at  a  point  of  bifur- 
cation. Thus,  an  embolus  starting  from  one  of  the  systemic  veins  or 
from  the  right  heart  will  lodge  in   a  pulmonary  arteriole.     The  first 

lit  of  the  lodgment  in  the  vessel,  or  embolism,  is  that  fresh  deposits 
of  fibrin  take  place  on  the  plug,  so  that  it  soon  occludes  the  Yessel  com- 
pletely, even  if  too  small  to  do  so  originally.  The  effect  on  the  circula- 
tion of  occlusion  by  embolism  has  already  been  described  (Art  30), 

An  embolus  may  undergo  changes  analogous  to  those  which  take 
place  in  the  primary  thrombus;  it  may  soften,  or  shrink,  or  become  cal- 
cified, or  be  replaced  by  fibrous  tissue. 

The  process  of  organization  is  the  same  as  that  already  described,  but 
the  volume  of  the  fibrous  plug  is  always  very  much  smaller  than  that  of 
:he  original  embolus-     After  some  weeks  or  months,  the  site  of  the  em- 
>lus  is  often  marked  by  nothing  more  than  a  fibrous  band  or  a  nodular 
-otuberance  on  the  inner  coat  of  the  vessel.     In  other  instances,  the 
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lumen  is  crossed  by  numrous  threads  running  singly  or  connected  into- 
a  loose  network. 

But  the  process  is  necessarily  very  different  when  the  embolus  sets 
up  destructive  inflammation  around  it.  The  inflammation  then  takes 
the  suppurative  form;  the  vessel- wall,  the  sheath,  and  the  surrounding 
tissue  are  successively  attacked,  and  an  embolic  abscess  is  formed 
(Art.  291). 


CHAPTER    TTT. 


CHANGES  DT  THE    QUANTITY    AND    COJIPOSmON  OF  THE    BLOOD, 


258.  We  have  already  said  (Art.  251)  that  the  blood  is  a  liquid  tisane 
whose  quantity  and  composition  are  normally  constant,  within  narrow 
limits.  This  constancy  of  the  blood  is  maintained  by  the  physiological 
adjustment  of  the  matter  asssimiluted  and  the  matters  eliminated,  and  by 
the  speedy  rejection  of  any  abnormal  matters  which  may  gain  entrance. 
In  disease,  the  equilibrium  may  be  disturbed,  so  that  the  quantity  and 
the  chemical  constitution  of  the  blood  may  deviate  from  the  normal  for 
a  longer  or  shorter  time. 

Increase  in  the  quantity  of  blood  in  the  body,  i.  «.,  a  true  hyperplasia 
or  plethora,  does  not  occur  as  an  abiding  condition.  When,  for  exam- 
ple, after  amputation  by  the  bloodless  method  (in  which  the  blood  con- 
tained in  the  limb  is  pressed  back  into  the  body  before  operation),  the 
quantity  in  the  body  is  rendered  relatively  excessive,  the  surplus  is 
rapidly  used  up,  and  is  not  replaced.  True  plethora  or  polyoemia  is  in 
fact  an  essentially  transient  condition. 

The  opposite  condition,  namely,  decrease  in  the  quantity  of  blood,  is 
called  oligemia  or  anaemia.  Every  abnormal  loss  of  blood  produces  a 
temporary  anaemia.  If  this  does  not  exceed  a  certain  limit,  and  if  there 
is  nothing  to  interfere  with  the  production  of  blood,  the  loss  is  soon 
made  up,  and  the  anaemia  is  transient.  But  if  the  loss  is  greater,  or 
often  repeated,  or  long-continued,  the  anaemia  may  become  chronic 
During  life,  this  condition  is  indicated  by  the  pallor  of  the  skin  and 
mucous  membranes;  post-mortem  it  appears  in  the  small  proportion  of 
blood  contained,  in  the  several  organs. 

After  a  loss  of  blood,  the  replacement  of  the  liquor  sawjuinix  pro- 
ceeds more  rapidly  than  the  replacement  of  the  red  corpuscles.  For  ■ 
time,  therefore,  the  blood  is  relatively  poor  in  red  corpuscles,  a  condition 
described  as  oligocythemia*  This  condition  is  frequently  observed  in 
fevers  and  in  cases  of  lead  or  mercury  poisoning;  it  is  then  an  indication 
of  impaired  nutrition.  In  other  cases,  we  must  assume  that  the  cause 
lies  in  the  imperfect  working  of  the  blood-making  organs  (Art.  261);  but 
we  are  frequently  unable  to  say  where  the  fault  lies,  and  then  we  speak 
of  the  condition  as  essential  or  idiopathic  anaemia. 

If  the  elimination  of  water  from  the  blood  be  interfered  with,  as  in 
2 
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renal  disorders,  the  blood  becomes  watery,  and  the  condition  is  described 

ifl  hydremia  or  hydremic  plethora.    Here  the  watery  parte  alone  are  out 

of  proportion;  the  amounts  of  the  other  constituents  present  are  normal. 

Hvdra'Tiiia  is  less  often  the  result  of  mere  retention  of  water  than  of 

morbid  diminution  in  the  proportion  of  albumen  contained  in  the  blood, 

u.litiun  which  has  been  called  hy pill belli iuosis*     The  diminution 

Bittlfl   fit  her  on  deficient  supply  or  excessive  consumption  of  albu- 

men,  or  on  both  together.     It  is  a  common  result  of  chronic  disorders 

of  digestion,  long-con  tinned  and  profuse  discharges  from  the  bowels, 

dysentery,  chronic  suppurations,  excessive  secretion  from  certain  glands 

on),  repeated  hemorrhages,  loss  of  albumen  from  renal  dis- 

gBfl  from  disintegrating  tumors,  etc.     Or,  as  an  idiopathic 

an.*  be  unable  to  trace  ila  source.      The  proportion  of 

noglobin  in  the  blood  is  diminished  both  in  oligocythemia  and  in 

hvdraunia.     Normally,  the  blood  should  contain  some  14  grammes  of 

■•bin  per  100  cubic  centimetres;    in  amemia,  the  proportion  may 

fall  to  8,  5,  or  even  3  grammes.     Such  blood  13  limpid,  pale,  and  light- 

ivd,  having  much  the  look  of  meat-washings. 

ft,  the  decrease  of  haemoglobin  is  accounted  for  by 
I  ho  diminution  in  the  number  of  red  corpuscles.  When  the  number  ii 
normal,  either  their  me  (Art.  2fcl  on  microcythaerata)  or  their  hemo- 
globin must  bo  redueod.  Both  cases  occur.  In  the  latter  case,  the  in- 
di\idual  corpuscles  look  strikingly  pale  under  the  microscope,  as  is 
observed  in  the  blood  of  chlorosis. 

An  hydremia  is  the  opposite  of  hydremia;  it  implies  that,  whil 

i  nlbumon  in  the  blood  is   maintained,  the  proportion  of 

Its  is  diminished.     Blood  of  this  kind  appears  viscid  and 

tstonoe  and  color.     In  man,  it  is  oftenest  the  result  of 

profuse  WfttM  ges  from  the  bowels,  as  in  cholera,  or  of  excessive 

Iom  of  water  by  the  skin. 

In  D  ^es,  the  proportion  of  the  fibrin-factors  in  the  blood 

{inhered.     It  is  increased  (hyperinosis)  in  all  inflammatory  disorders, 

bin  especially  in  croupous  pneumonia,  rheumatism,  and  erysipelas.     It 

cumonljf  lomowhal  inoroaoed  in  hydremia.     The  result  is  that  when 

eoaguUktes  the  amount  of  fibrin  formed  is  abnormally  great. 

f  haemoglobin  in  the  blood  is  subject  to  considerable  varia- 
HtH*eeonliiift;  r  ienstern,  Untersuchnngrn  A6.  d.  HdmoQlobingehali 

c-Seyler,    PhytiioL    Chemie    Berlin    187: 

!iV  Christiania  1SS3).    It  is  highest  at  birth;  in  the  first  year 

iine-half,  ami  rises  again  between  the  fifth  year  and  the  forty-fifth  to 

dboul  tWo*thhn  M  initial  amount;   thence  it  again  declines.     Men  have  a 

*     i\    higher  >n   of    haemoglobin  than  women.      The   proporti. 

on.     For  methods  of  estimation,  st«e  Gamqee  (Phy* 

^  MRR(Man.  Path.  Hint  I.);  Hart  (Quart,  J   micro, 

•\t  \  I  l". irch,  Arch.  vols.  84,  87). 

Ubj*  shown  (Deufsc/^  Zeitschr,  f.  Chir.  xvn.)  that  in  animals  rapid  with- 
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drawal  of  water  from  the  blood  is  followed  by  rapid  diminution  of  blood-pressure 
and  of  temperature.  He  maintain!  that  most  cases  of  sunstroke  or  heat-stroke 
must  be  reckoned  as  cases  of  anhydraemia. 

259.  The  changes  in  the  blood  discussed  in  the  foregoing  paragraphs 
have  been  merely  quantitative.  But  there  are  also  numerous  qualitative 
changes,  depending  on  the  presence  in  the  blood  of  foreign  substances 
in  solution.  The  chemical  processes  normally  taking  place  in  the  blood 
are  few  and  simple;  the  abnormal  substances  are  thus  either  derived 
from  the  exterior,  or  are  products  of  tissue-change  abnormal  in  them- 
selves or  abnormally  taken  up  into  the  blood;  it  is  rare  for  abnormal  sub- 
stances to  be  generated  in  the  blood  itself.  Most  of  these  impurities  of 
the  blood  are  not  traceable  by  means  of  the  microscope;  there  are  no 
histological  tests  for  the  presence  in  the  blood  of  sugar,  of  urea,  or  of 
morphia.  But  few  exceptions  exist.  Of  the  gases  entering  the  blood 
by  the  lungs  carbonic  oxide  produces  the  most  striking  change.  It 
gives  the  blood  a  bright  cherry-red  color,  which  can  often  be  recognized 
in  the  bright  tint  of  the  post-mortem  livores  or  stains.  On  section  the 
blood  which  flows  from  the  vessels,  and  that  contained  in  the  parenchyma 
of  the  organs,  alike  exhibit  the  characteristic  color.  In  cases  of  poison- 
ing by  carbonic  acid  the  blood  is  dark,  and  the  post-mortem  stains 
violet  or  livid.  The  blood  is  likewise  darkened,  and  may  be  even  inky, 
after  poisoning  by  sulphuretted  hydrogen. 

Of  products  of  metabolism  abnormally  taken  up  into  the  blood,  the 
of  the  biliary  acids  and  the  bile-pigments  are  most  readily  recog- 
nized. The  bile-pig  men ts  color  the  plasma  yellow.  Probably  the 
same  effect  may  be  produced  by  the  biliary  salts,  for  they  bring  about 
solution  of  the  haemoglobin  and  its  transformation  into  bilirubin.  The 
passage  of  bile  into  the  blood  is  at  once  manifested  by  the  yellow  stain- 
ing  of  the  tissues,  especially  such  as  have  no  marked  color  of  their  own. 
Thi3  condition  is  known  as  icterus,  or  jaundice.  If  the  staining  is 
recent,  the  tint  is  yellow;  after  a  time  it  passes  into  brown  or  grayish- 
green.  The  urine  is  likewise  discolored,  and  the  presence  in  it  of  the 
bile-pigments  can  readily  be  demonstrated  by  proper  tests. 

The  plasma  of  the  blood  may  be  discolored  by  the  presence  of  niethsi1- 
moglobin,  set  free  by  the  solution  in  it  of  the  red  corpuscles;  the  sub- 
stance may  be  demonstrated  in  the  blood,  an4  also  in  the  urine.  If  the 
quantity  present  is  considerable  the  blood  has  a  lake-red  tint,  while  the 
urine  may  be  stained  from  light  brownish-red  to  a  deep  dark-red  (Art. 
262). 

In  what  is  called  uraemia,  a  condition  arising  from  impairment  of  the  renal 
function,  various  matters  accumulate  in  the  blood  which  affect  injuriously  the 
several  organs  and  especially  the  brain.  The  latter  effect  is  indicated  by  the 
coma  and  convulsions  which  accompany  the  disorder.  (Christison,  On  granu- 
ar  degeneration  of  the  kidneys  Edinburgh  1839;  Scheber,  Verh.  d,  phys.-med. 
QexeM.  zti  Wurzhnrg  n.<  vn.).     In  animals  whose  kidneys  have  been  excised,  urea 
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and  various  urinary  extractives  are  found  to  gather  in  the  blood.  In  gout  the 
normal  proportion  of  uric  acid  is  remarkably  increased  (Gabbod,  Med.  chir. 
Trans.  1848,  and  Gout  and  Rheumatic  govt  London  1876). 

In  acute  yellow  atrophy  of  the  liver  leucin  and  tyrosin  have  been  detected  in 
the  blood.  In  some  stages  of  diabetes  the  blood-serum  becomes  milky  Qipemia) 
from  the  presence  of  chyle  or  emulsified  fat  (Hoppe-Seylbb,  Physiol.  Chemie; 
Oamgee,  Physiol  Chemistry  L;  Sandebs  and  Hamilton,  Edin.  med.  Journ.  1879). 


CHAPTER  IY. 


CHANGES  IN  THE  BLOOD-CORPUSCLES. 


260.  The  formed  elements  of  the  blood,  the  red  and  white  corpus- 
cles, are  not  permanent  structures;  the  red  corpuscles  are  continually 
perishing  while  new  ones  take  their  place;  und  the  white  corpuscles  are 
diminished  in  number  by  migration  from  the  vessels,  so  that  the  propor- 
tion of  them  in  circulation  must  be  maintained  by  the  development  of 
new  cells, 

The  number  of  white  cells  in  the  blood  is  not  altogether  constant 
even  in  health.  It  is  now  reckoned  that  on  the  average  there  is  one 
white  cell  to  six  hundred  red;  but  the  proportion  is  often  greater  (as  dur- 
ing digestion),  and  often  less. 

In  many  and  various  morbid  conditions  (as  in  continued  suppuration, 
in  typhus,  typhoid,  and  intermittent  fevers,  in  pyaemia,  erysipelas,  etc.) 
the  white  blood-cells  are  increased  in  number,  rnultiuuolear  forms  appear- 
ing as  well  as  the  uninuclear;  the  proportion  may  in  such  cases  rise  to  1 
in  100,  1  in  50,  or  even  1  in  20.  According  to  Virchow  the  white  cor- 
puscles are  most  apt  to  be  morbidly  increased  when  the  lymphatic  glands 

affected.     The  condition  of  morbid  increase  he  calls  leukocytosis;  it 
a  temporary  condition  and  dependent  on  transient  causes. 

Leukaemia  (Virchow)  or leacoeythiemia  (Hughes  Bennett)  is  to 
hed  from  the  merely  temporary  condition  of  leucocytosis.  Its 
characters  are — a  more  or  less  notable  and  abiding  increase  of  white  cor- 
puscles, accompanied  by  a  decrease  of  the  red  corpuscles.  The  propor- 
tion between  the  two  may  bo  so  altered  that  their  numbers  become  equal, 
or  in  extreme  cases  the  white  may  slightly  outnumber  the  red. 

In  well-marked  leukasmia  the  blood  is  quite  visibly  altered  in  appear- 
ance; it  looks  pale,  transparent,  and  limpid.  Post-mortem  the  accumu- 
lations of  white  corpuscles  may  here  and  there  be  so  great  that  they  are 
apparent  to  the  unaided  eye.  In  the  heart  and  great  vessels  peculiar 
muddy  clots  are  found  instead  of  the  usual  fibrinous  deposits,  or  the  or- 
dinary post-mortem  clots  may  be  covered  over  with  a  white  creamy  pttfl- 
lilm.  The  diagnosis  of  less- marked  cases  may  require  the  aid  of 
the  microscope,  by  which  even  a  slight  relative  increase  of  the  white  cells 
in  the  blood  may  be  recognized* 

Post-mortem  examination  of  cases  of  leukeemia  shows  that  changes  in 
certain  of  the  organs  are  associated  with  the  changes  in  the  blood;  these 
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are  no  doubt  partly  cause  and  partly  effect  of  the  blood-changes.  The 
hyperplasia  of  the  spleen  (Art,  328),  of  the  lymphatic  glands  (Art.  344)? 
and  of  the  marrow  of  the  bonea,  is  considered  as  an  originating  factor  of 
the  blood-changes.  The  grayish  infiltration  which  appears  diffused  or  in 
patches  through  various  organs  like  the  liver,  lungs,  and  kidneys,  can 
scarcely  be  other  than  an  effect;  the  white  cells  circulating  in  the  blood 
have  lodged  and  accumulated  in  the  parts  affected.  These  infiltr 
cells  lie  partly  within  the  vessels,  and  partly  around  them.  Occasionally 
the  appearances  are  such  that  we  can  only  explain  them  by  assuming  that 
a  'white  hemorrhage '  or  hsemorrhagte  infarction  has  occurred.  Be- 
sides these  patches  of  simple  infiltration  tumor-like  formations  of  lymph - 
adenoid  tissue  are  at  times  found  in  certain  parts,  such  as  the  liver  and 
kidneys. 

Bennett  was  the  first  to  describe  the  affection,  which  he  called  leuco 
mia  and  regarded  as  a  '  suppuration  of  the  blood  '  (#  and  surg.  J> 

Oct,  1343;  Lencocythcemia  Edinburgh  1852;  see  also  Brit,  for,  med.  cMr, 
2,   1802).    Virchow  recognized  its  true  character  and  significance  under  the 
•  of  *  white  blood  '  or  leukaemia  (Froriep's  Notizen  Nov.  I&45;  Qesamm,  Ab- 
hand,  p,  147). 

The  white  corpuscles  found  in  leukemic  blood  are  not  all  alike*  A  larger  and 
a  smaller  variety  can  be  distinguished,  and  in  different  cases  one  or  another  form 
may  be  the  more  abundant.  Virchow  holds  that  the  larger  cells  are  derived  from 
the  spleen,  and  their  abundance  iu  the  blood  is  due  to  a  splenic  hyperplasia ; 
smaller  cells  he  traces  to  the  lymphatic  glands.  From  this  point  of  view  leukae- 
mia has  been  characterized  as  splenic  (lienal),  lymphatic,  orlymphatico-splenie,  the 
latter  form  being  intermediate  between  the  other  two.  The  relation  of  the  spleen 
Ot  Lymphatic  glands  to  the  disease  is  thus  assumed  to  be— that  by  the  hyperplasia 
of  these  organs  an  increased  supply  of  lymphoid  elements  is  produced  and  con- 
veyed into  the  blood.  Attention  has  been  called  to  the  part  played  by  the  bone- 
marrow  by  the  researches  of  BizzoZERO  (Cent.  /.  d.  med,  WUs,  1869),  Neumann 
[Arch,  d.  Hvilk.  xi.,  mid  BerL  kliu,  WocK  6,  1879,  with  full  references  to  other 
papers),  Ponfick  { FircA.  Arch.  vol.  67),  Waldeyer  (Virch.  Arch.  vol.  52),  and 
others.  In  leukemic  patients  the  marrow  often  manifests  very  notable  changes: 
it  becomes  yellowish  and  pus-like,  and  contains  an  excessive  proportion  of  lym- 
phoid cells.  Going  upon  the  assumption  that  lymphoid  elements  pass  into  the 
blood  from  the  bone  marrow  as  well  as  from  the  Bpleen  and  lymphatic  glands,  a 
fourth  form  of  leuksBS&Ja  has  been  described — the  medullary  or  myelogenic  form. 
This  can  seldom  occur  un combined  with  other  forms. 

Nucleated  red  blood-cells  have  now  and  then  been  found  in  leukemic  blood 
(Erb,  Vhrh.  Arch,  vol  34;  Boettcher,  #>.  vol.  88;  Klebs,  ib.  vol.  88;  Hayem, 
Arch,  dejm-yxiol.  1888).  NEUMANN  (BerL  Min.  Wodi.  10,  1878)  believes  that  thil 
fact  is  sufficient  to  establish  the  participation  of  the  marrow  in  the  genesis  of  the 
affection;  but  Bizzozero  and  Salvioli  {Centralb.  f,  d,  med,  Wi&a,  1879)  dispute 
this,  and  thank  the  nucleated  corpuscles  are  derived  from  the  spleen. 

It  is  impossible  to  assign  definitely  the  parts  taken  by  the  different  organs  in 
the  production  of  leukaemia.  We  do  not  even  know  for  certain  whether  all  the 
organs  referred  to  are  normally  capable  of  contributing  lymphoid  elements  to  the 
blood.  It  still  seems  questionable  whether  the  marrow  takes  the  important  share 
ascribed  to  it  at  all;  it  may  well  be  that  the  accumulation  of  lymphoid  elements 
observed  iu  it  is  merely  a  secondary  result  of  the  general  disease, 
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The  ultimate  cause  of  leukromia  is  still  unknown.  It  is  not  inconceivable  that 
it  may  be  due  to  a  primary  disorder  of  the  substance  of  the  blood  itself  (Kott- 
Majsn.  Symptome  tier  Leu kfimie  Berne  1877),  Leubep  Pbszoldt,  and  Fleischer 
have  recently  described  cases  (  Vi rr.h.  Arch.  vol.  83,  Arch,/,  klin.  Aled,  xx\  i 
which  neither  spleen  nor  lymphatic  glanda  nor  bone-marrow  were  affected;  from 
this  it  would  seem  that  structural  changes  in  these  tissues  are  not  absolute 

ft]  to  leukcemia.     Possibly,  as  Klebs  has  suggested,  it  may  in  reality  be  an 
infective  disorder. 

It  is  a  noteworthy  fact  that  hyperplastic  changes  may  take  place  in  the  spleen 
and  lymphatic  glands  without  any  accompanying  leukaemia.  Such  an  affection 
is  spoken  of  variously  as  malignant  lymphoma,  pseudoleukajmia,  and  lymphatic 
or  splenic  uiuemia  (Arts.  IS  J,  B44).  The  latter  description  refers  to  the  fact  that 
the  affected  patients  gradually  Bink  and  die  in  extreme  anaemia.  Occasionally  the 
pseudoleuksemia  seems  to  pass  into  true  leukamiia.  Further  details  oa  the  sub- 
ject, together  with  full  references  to  the  literature  hearing  on  it,  are  given  by 
Mosler  in  ZiemszerCa  Cyc&opc&Ha,  Art.  Leukemic  vol.  vut.;  also  by  Fleischer 
and  Penzoldt  in  Arch./,  klin,  Med.  xxvi.,  and  by  Gowers,  Reynolds'  SysL  o/ 
v.  A  peculiar  feature  of  some  cases  of  leukaemia  is  the  pre&ence  in  the 
1  of  long  noodle-like  octahedral  crystals  ('  Charcot  a  crystals ":  Charcot  and 
I  1&53,  NEUMANN,  Arch./,  mikr.  Aiutt.  EL;  Zenker,  Arch./  klin, 
Med.  xvui ;  according  to  Scoreineb  (Liebig's  AnnaL  d.  Chem.  1878)  they  consist 
of  an  organic  phosphate). 

EHRLICH  has  recently  given  much  attention  to  the  white  blood-cells,  and  espe- 
cially to  their  behavior  with  various  staining- reagents  (Fcr h ,  <l.  pfytioL  Gexdt.  zu 
Berlin  20,  1978-9  and  Zeitxehr, /.  klin.  Mtd,  I.),  He  finds  that  a  whole  series  of 
forms  or  stages  can  be  distinguished.  One  form  contains  a  single  ovoid  nucleus 
that  stains  feebly,  another  contains  one  or  more  rounded  deeply-staining  nn 
Some  cells  show  peculiar  arrangements  of  their  granules,  whose  power  of  taking 
lor  varies  in  different  cases.  Others  are  notable  for  their  power  of  absorb- 
ing eosin  ('  eosinophilous  cells  ')•  EHRLICH  further  notes  that  in  all  acute  cases 
of  ieucocytosis  the  uninuclear  and  multinuclear  cells  are  increased  in  uum 
but  the  eosinophilous  cells  are  not.  On  the  other  hand  when  the  haematopoietic 
organs  are  clironically  diseased,  as  in  leukamiia,  the  eosinophilous  ceils  are  in- 
led  in  number.  Compare  Spttjjnq,  Blutuntersiich,  bei  Leuk&mie  In.  Diss. 
Berlin  1880. 


261.  In  speaking  of  the  cases  in  which  the  whole  amount  of  blood  in 
the  body  Is  reduced,  in  other  words  of  oligemia,  we  mentioned  that  the 
number  of  the  red  corpuscles  is  simultaneously  diminished.  This  condi- 
dition,  known  m  oligocythemia,  is  recognized  by  the  diminished  pro- 
portion of  haemoglobin  in  the  blood,  and  by  the  actual  diminution  in  the 
number  of  red  corpuscles  contained  in  a  drop  of  it.  In  extreme  anaemia 
the  number  may  fall  to  one-eighth  or  one- tenth  of  the  normal.  The  di- 
minution in  the  number  of  the  corpuscles  is  often  associated  with  changes 
in  their  form.  Some  of  them  are  unusually  minute  and  darker  or  lighter 
in  color;  they  may  measure  4— G  micromm.  instead  of  6-8  micromm.  h\ 
diameter.  This  condition  is  referred  to  as  microcythipiiiia.  In  some 
forma  of  anosmia,  as  in  chlorosis  and  lead-poisoning,  both  abnormally 
small  and  abnormally  large  red  corpuscles  (microcytes  and  macrocytes) 
are  found.     Occasionally  cells  that  are  singularly  altered  in  shape  and 
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tbe  red  corpuscles.    As  regards  the  latter 
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corpuscles.  Many  of  them  crumble  into  fragments  and  dissolve  (Pon- 
fick,  Klebs);  others,  without  being  actually  seen  to  break  up.  are  ren- 
dered functionally  useless  and  presently  disappear.  The  products  of  dis- 
integration circulate  for  a  time  in  the  blood,  and  are  then  at  length  elim- 
inated. 

Certain  chemically-active  substances  act  on  the  red  corpuscles  In 
same  way  as  high  temperature;  such  are  nitrobenzol  (Filehxe),  pota 
urn  chlorate  (Marchand),  pyrogallio  acid  (Neisser),  sulphuric  acid 
(Leyden  and  Munk),  nitrite  of  amyl  (Hoppe-Seyler),  certain  mush- 
rooms of  tbe  morel  kind  (Poxfick),  and  the  venom  of  certain  serpen 
(IIalford). 

Pox  pick  has  shown  that  when  blood  from  one  animal  is  transfe 
into  the  vessels  of  another  the  foreign  red  corpuscles  become  dissolved. 
In  patients  suffering  from  intermittent  hemoglobinuria  Lichtheim 
showed  that  cooling  of  the  cutaneous  surfaces  caused  a  great  number  of 
the  red  corpuscles  to  break  up  and  dissolve  in  the  plasma  (An.  2." 
Lastly  in  so-called  mclniiipmni,  a  result  of  malarial  infection,  the  blood- 
change  is  clue  to  the  destruction  of  the  corpuscles  and  the  retention  of 
the  disintegrated  products  in  the  blood*  The  effect  is  that  the  plasma 
contains  granular  pigment  either  free  or  enclosed  in  cells  or  agglome- 
rated into  irregular  masses. 

On  the  destruction  of  red  corpuscles  after  bums  see  PONFICK  (Nat  urf or  acker- 
vcrmm.  Munich,  1877,  BerL  Klin.  Woch,.4$,  1877),  Lesser  (Virch.  Arch,  vol 
with  references),  Catiano  (Hrc/i.  Arch,  vol,  87),  Hoppe-Seyler  (Zeitschr.  /. 
phijs.  Chem.  1881),  Tappelner  {Cent,/,  d.  pied.  Wis*.  21  and  99,  1881).  On  par- 
oxysmal or  intermittent  hemoglobinuria  see  Lichtheim  (Sa nun.  Win,  Yortr&ge 
134,  with  full  references),  Bollinger  (Deutsch.  Zeitschr.  f.   Thierm*  d,  in. ).  I 

}>.  f.  I'h'n  Med,  xxxn.),  Rosekbach  (BerL  kliri,  Woch.  10,  1880),  Ehklicb. 
(Deuttche  vied.  Woch.  16,  1881).  On  nielansemia  see  Mosler  (Ziemsseri'a  Cyclop. 
VIII.),  COLIN  (Traiti  desjidvres  inter  mitt.  Paris  1370).  Arnstein ( Virch.  Arch,  vol 
01),  Kelsch  (Arch,  dephysiuL  1873).  On  the  effect  of  transfusion  see  PONPICK 
(Virch.  Arch.  vol.  62).  On  poisoning  with  potassium  chlorate  see  Marchand 
(Virch.  Arch.  vol.  77),  and  with  mushrooms  Ponfick  {Virch.  Arch.  vol.  88)  and 
BoSTRdM  (Phtjs,-mid.  Gesell.  zit  Erlangen  1880J. 

Bihch-Hirschfelu  {BerL  ktin,  Woch.  86,  1879)  describes,  under  the  name  of 
epidemic  hemoglobinuria  of  infants,  a  disease  observed  by  Wixkel  in  the  Dres- 
den Lyiug-in  hospital;  it  attacked  suckling  children,  who  rapidly  perished  with 
symptoms  of  destructive  change  in  the  blood,  cyanosis,  jaundice,  ha?moglobinu. 
ria,  and  petechial  eruptions.    Its  cause  is  unknown* 


CHAPTER  V. 


SOLID  IMPURITIES  IN  THE  BLOOD. 


263,  Tim  morbid  changes  in  the  blood  just  discussed  (Arts.  257-262) 
are  all  liable  to  produce  more  or  less  transitory  pollution  of  the  blood. 
Disintegrated  corpuscles,  such  as  are  common  after  burns,  can  only  be 
regarded  as  impurities  which  have  to  be  eliminated;  and  so  too  the  pig- 
ment-granules of  nielansemia,  and  the  crumbled  fragments  of  softening 
thrombi,  are  matters  foreign  to  healthy  blood,     They  have  this  in  com- 

B  that  they  are  the  products  of  morbid  changes  in  the  blood  itself. 
The  minute  groups  of  granules  seen  in  some  cases  of  anaemia  are  prob- 
ably of  the  same  nature;  Riess  (Retchert's  Arch.  1872)  thinks  they  are 
disintegrated  white  ceils,  Lbube  {BgtL  klin.  Woch.  44,  1879)  regards 
them  as  broken-down  hsematoblasts,  Bizzozero  (Arch,  itah  de  Biologie 
L)  as  broken-down  blood-plates. 

Morbid  changes  in  the  vessel- wall  may  introduce  impurities  as 
well  as  changes  in  the  blood  itself.  For  instance,  in  some  infective  fevers 
the  vascular  endothelium  becomes  fatty  and  is  shed  into  the  blood-cur- 
rent. When  the  lining  membrane  of  the  heart  or  great  vessels  becomes 
inflamed  it  is  not  uncommon  for  fragments  of  diseased  tissue  to  bo  swept 
off  in  like  manner.  Fatty  or  necrotic  patches  in  the  lining  membrane 
are  also  very  apt  to  contribute  impurities  to  the  blood;  it  is  thus  that 
fragments  of  necrosed  valves,  of  Inflammatory  exudations,  and  of  fatty 
detritus  enter  the  circulation. 

264.  Impurities  derived  from  the  tissues  are  frequently  conveyed 
by  various  channels  into  the  blood*  The  lymphatic  system  is  one 
channel,  and  solid  matters  may  be  taken  up  and  carried  along  by  the 
lymph-current  directly.  More  commonly  such  matters  are  first  taken  up 
by  contractile  cells  which  act  as  carriers.  Thus  the  products  of  disinte- 
gration of  extravasated  blood  are  carried  on*  by  corpuscle-carrying  cells, 
and  the  products  of  fatty  degeneration  by  fat-granule  cells.  In  like 
manner  other  minute  particles  or  even  living  tumor-cells  may  reach  the 
blood. 

But  the  lymphatics  are  not  the  only  channel;  it  is  not  rare  for  the 
blood-vessels  to  be  entered  directly.  A  tubercle  developed  in  the  vessel- 
wall  may  break  up,  and  be  in  part  swept  ofl  by  the  current.  Tumors, 
gach  as  cancers,  may  likewise  break  into  the  vessels,  and  tumor-cells  may 
be  conveyed  from  them  to  remote  points.     Moreover,  when  vessels  are 
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wounded  extraneous  organic  matters  such  as  fat  may  gain  direct  access 
to  the  blood,  indeed  after  wounds  involving  adipose  tissues  the  blood  is 
almost  always  tocmd  to  contain  oil-globules, 

265,  Extraneous  corpuscular  matters  may  reach  the  blood  in  the 
same  way  as  those  derived  from  the  tissues  of  the  body  itself.  Inhaled 
coal-dust  or  steel-dust  may  pass  through  the  pulmonary  lymphatics  and 
reach  not  only  the  glands  but  from  them  the  blood  itself,  and  similar 
minute  solid  matters  may  gain  access  directly  from  wounds.  Here  as 
before  the  migratory  cell3  play  an  important  part  by  taking  up  the 
foreign  matters  into  their  substance  and  carrying  them  to  a  distance. 
Of  such  foreign  matters  animal  and  vegetable  parasites  are  unques 
tionably  the  most  important.  \Ye  have  already  discussed  in  the  First 
Part  the  conditions  under  which  such  parasites  gain  an  entrance.  Their 
invasion  of  the  blood  is  partly  passive,  and  partly  active.  So  far  as  it  is 
passive  the  process  is  that  just  described;  but  many  parasites  have  more- 
over the  power  of  active  penetration  of  the  tissues,  and  so  make  direct 
avenues  of  entrance  for  themselves  through  the  vessel-walls  while  they 
also  use  the  pre-existing  lymph -channels.  It  must  also  be  remembered 
that  many  parasites,  and  chiefly  the  vegetable  kinds,  have  the  power  of 
multiplication  within  the  blood;  so  that  every  drop  may  contain  a  mul- 
titude of  individual  organisms.  The  best  examples  of  this  are  afforded 
by  the  anthrax-bacillus  and  the  spirillum  of  relapsing  fever.  In  the  case 
of  the  other  bacterial  affections  this  process  of  multiplication  within  the 
blood  has  not  yet  been  demonstrated,  though  there  are  many  disorders 
in  which  brood -colonies  are  met  with  in  the  smaller  blood-vessels,  as  in 

mi  a   (Art.    199),     Among  animal  parasites  the  Filan 
(Art.  235)  is  the  only  one  which  occurs  in  great  numbers  in  human 
blood.     Trichinae,  when  they  do  enter  the  blood,  stay  only  a  short  time 
in  it.     As  to  the  seat  of  the  Distoma  hcematobium  or  DUharzia  see  Art. 
$39;  and  for  Echinococcus  see  Art.  248. 

^  entrance  of  air  into  the  blood-vessels  deserves  special  mention. 
It  nost  frequently  results  from  wounds  of  the  great  veins  in  the  neigh- 

ood  of  the  thorax;  but  it  may  also  occur  in  consequeae  of  ulceration 
reins,  as  in  cases  of  gastric  ulcer  (JtfftGEtfSEN),  or  after  partu- 

m  through  the  open  uterine  sinuses.     If  not  rapidly  absorbed  the 
bubbles  of  air  behave  like  small  solid  bodies  and  produce  like  rcsn 

866,  It  may  bo  taken  as  a  general  law  that  no  foreign  body  can  for 
long  time  remain  in  the  blood;  it  is  either  deposited,  or  destroyed, 
i  from  the  circulation.     It  may  be  deposited  in  very  various 
•.  a  large  body  will  naturally  lodge  in  the  heart  or  a  great  ves- 
sel* a  MslTTiT  one  may  pass  into  a  capillary. 

It  a  Urg  ;  y  of  air  enters  the  right  heart  from  a  venous  trunk, 

u;  h  (ho  blood  a  bulky  froth,  which  the  contractions  of  tho 

ta*rt  are  unable  to  propel  effectively.     The  result  is  that  little  or  no 

tho  loft  heart,  the  blood  pressure  in  the  aorta  sinks,  and 
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the  patient  quickly  dies.  If,  however,  the  quantity  of  air  which  enters 
the  blood  is  small,  or  its  entrance  slow,  ifc  is  carried  on  in  the  form  of 
minute  bubbles,  and  may  circulate  throughout  the  body.  Larger  quan- 
tities may  produce  local  disturbances  of  the  circulation,  and  so  interfere 
with  the  cerebral  or  respiratory  functions,  but  after  a  time  it  is  all  ab- 
sorbed. 

Small  bodies  such  as  fat  globules  or  pigment  granules  generally 
lodge  in  the  capillaries  of  the  various  parts.  Certain  organs  seem  to  be 
favorite  seats  for  such  lodgments  ;  such  are  in  especial  the  spleen  and 
liver,  and  frequently  also  the  kidneys  and  bone-marrow.  The  observa- 
tion may  often  be  verified  on  the  post-mortem  table,  but  it  may  also  be 
experimentally  demonstrated  (Ponfick).  The  cause  of  the  preference 
for  these  organs  probably  lies  in  their  anatomical  structure,  in  conse- 
quence of  which  the  blood-current  through  them  is  unusually  slow.  As 
regards  the  spleen,  an  additional  factor  comes  into  play  in  the  permea- 
bility of  its  vessel- walls  ;  this  specially  favors  the  extravasation  of  small 
bodies  from  the  blood-current,  and  in  particular  such  as  are  inclosed  in 
contractile  carrier-cells. 

The  process  of  deposition  is  most  easily  followed  in  the  case  of  pig- 
mentary  matters,  such  as  disintegrated  blood,  or  iron-compounds,  or 
granular  coloring  matters  inhaled  or  injected  into  the  blood.  The  spleen 
pulp  may  ip  such  cases  become  deeply  stained,  and  sections  of  the  liver  may 
also  show  the  effect  in  a  very  instructive  manner.  In  the  latter  instance 
the  deposit  lies  chiefly  around  the  periphery  of  the  lobules.  At  first  the 
foreign  matters  are  seen  to  lie  within  the  vessels,  but  afterwards  they 
partly  pass  out  of  them  into  the  tissues.  This  escape  is  generally  effected 
by  the  help  of  contractile  carrier-cells  (Arts.  112-114),  but  free  corpus- 
cular matters  may  escape  from  the  capillaries  directly,  especially  from 
those  of  the  spleen. 

The  behavior  of  bacteria  in  the  vascular  system  has  already  been 
discussed  (Arts.  199-200).  The  embolic  occlusion  of  arteries  by  larger 
foreign  bodies,  and  its  results,  are  described  in  Arts.  29,  33,  and  255-257. 

The  fate  of  foreign  bodies  which  have  gained  access  to  the  blood  has  been  the 
subject  of  several  experimental  researches  by  Ponfick  {Virch.  Arch.  vol.  48), 
SlavjanSKY  (ibid,),  Ruppert  (Virch,  Arch,  vol  12%  Soyka (Pragr  med,  Woch. 
1878),  and  others.  Cinnabar,  or  coal-dust,  or  Chinese  black  was  introduced  into 
the  blood  of  animals,  either  directly,  or  through  the  pulmonary  lymphatics  by 
inhalation.  These  substances  were  found  to  become  inclosed  in  contractile  cells, 
and  to  be  deposited  outside  the  vessels  in  the  spleen,  liver,  kidneys,  and  bone- 
marrow.  The  carrier-cells  generally  take  up  the  foreign  matters  before  they 
leave  the  blood ;  but  in  the  spleen  pulp  and  in  the  marrow  they  may  become 
enclosed  after  escaping. 

On  the  subject  of  fat-embolism  see  SCriba  (Deutsch.  Zeitschr*  f.  Chir.  xn., 
with  full  references),  Flournoy  (Contrib,  a  rttude  de  rembolie  graisaeuse  Stras- 
kmrg  1878),  Hajulton  (Edinburgh  Med.  Journ.  1879),  Jolly  (Arch.  /,  Psych. 
XL),  Jacob  son  (Holmetf  Syat  of  Surg,  l),  BIansell-Moullin  (Jitter,  Encyc.  of 
Surg.  L> 
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On  the  consequences  of  the  entrance  of  air  into  the  blood -vessels,  Jurgeksen 
has  recently  published  (Arcfu  f.  klhi.  Med.  xxxl)  the  results  of  his  clinical  and 
experimental  investigations  ;  they  partly  bear  out  and  partly  extend  the  result"? 
previously  obtained  by  Bichat,  Maoendie,  Muron,  Laborbe,  Gouty,  and  others. 
He  states  that  air  injected  distaily  into  the  tight  femoral  artery  appears  after  thir- 
teen minutes  in  the  left  femoral  vein,  having  passed  through  three  capillary  sys- 
tems. The  air  may  continue  to  circulate  for  hours,  but  is  ultimately  absort 
When  air  enters  the  pulmonary  vessels,  dyspnoea  with  brief  respiratory  pauses 
is  induced.  When  life  is  in  danger,  the  respiration  is  notably  slowed*  So  long  as 
air  is  in  circulation  the  proportion  of  oxygen  in  the  blood  is  diminished. 

267.  The  ultimate  fat©  of  foreign  substances  which  have  been 
arrested  in  the  blood-vessels  or  have  passed  into  the  neighboring  tissues, 
varies  according  as  the  substances  are  destructible  or  not 

Insoluble  matters,  like  cinnabar,  coal-dust,  etc.,  remain  in  the  tissue 
permanently,  or  are  in  part  eliminated  from  the  body.  Experiment  shows 
that  after  many  weeks  some  part  of  the  substance  may  still  lie  enclosed 
in  cells  within  the  tissues.  During  this  time  some  movement  of  the 
substance  always  takes  place ;  the  carrier-cells  change  their  position,  and 
may  even  enter  the  blood  once  more.  In  this  way  part  of  the  substance 
is  carried  to  the  exterior  of  the  body,  and  that  by  various  routes.  In 
the  first  place,  glands  like  the  kidneys,  liver,  or  mamma,  whose  secretion 
passes  out  of  the  body,  may  eliminate  the  foreign  substance  with  the 
secretion.  But  it  may  also  pass  out  through  the  mucous  membranes, 
through  the  lungs,  through  wounded  parts,  or  oven  through  the  skin ; 
such  is  especially  the  case  when  active  cell- migration  is  taking  place  at 
any  of  these  sites.  For  example,  if  we  introduce  a  considerable  amount 
of  insoluble  coloring  matter  into  the  blood  or  lymph  of  an  animal,  aud 
then  induce  inflammation  at  any  point,  a  large  proportion  of  the  mi- 
gratory leucocytes  will  bo  found  to  have  portions  of  the  coloring  matter 
inclosed  in  their  protoplasm*  In  spite,  however,  of  these  processes,  by 
which  the  organism  gets  rid  of  its  impurities,  some  part  of  the  foreign 
substance  will  usually  remain  in  the  tissues  ;  and  if  the  substance  is  col- 
ored, a  morbid  or  abnormal  pigmentation  of  the  organs  may  result. 

Many  of  the  extraneous  substances  entering  the  blood  are  soluble  and 
destructible,  and  such  always  disappear  after  a  longer  or  shorter  time. 
Thus  inhaled  particles  of  chalk-dust  are  dissolved  in  the  bkod;  fat,  which 
circulates  in  groat  drops,  rapidly  disappears;  and  micro-organisms  like- 
wise break  up  and  are  absorbed,  so  soon  as  they  cease  to  find  the  \ital 
conditions  that  are  necessary  to  them.  Even  embolic  plugs  of  considerable 
size  (such  as  fragments  of  thrombi,  of  diseased  valves,  etc.),  are  in  time 
dissolved  aud  disappear  (see  Arts.  114-115  and  254-257,  where  the  ef- 
fects of  septic  or  infective  embolism  are  described). 

Emboli  consisting  of  living  cells  may  proceed  to  grow  and  develop  at 
the  spot  where  they  lodge.  This  happens,  for  example,  in  the  develop- 
ment of  secondary  tumors  (Art.  174). 

268.  The  question  as  to  what  becomes  of  disintegrated  red  cor* 
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ties  has  a  special  interest.  We  have  already  said  in  Art.  260  that 
8  lifetime  of  a  red  corpuscle  is  but  brief;  according  to  Qi  in 
(Dentsch.  Arch.  f.  klin.  Med.  xxvn.)  it  is  probably  not  longer  tban  two 
or  three  weeks.  At  the  end  of  that  time  it  becomes  functionally  inac- 
tive, is  taken  up  by  the  white  cells,  and  eliminated  from  the  blood. 
ntcke  says  this  happens  chiefly  in  the  liver  and  spleen,  possibly  also 
in  the  bone-marrow.  The  red  corpuscles  and  their  debris  inclosed  in  the 
white  cells  of  the  spleen-pulp  are  transformed  into  colored  or  colorless 
ferro-albuminoid  compounds,  which  may  be  micro-die ruieally  demon- 
strated either  in  the  soluble  or  the  granular  form.  From  the  spleen  and 
marrow,  perhaps  also  from  the  liver,  some  part  of  these  iron-compounds 
passes  again  into  the  blood,  being  utilized  in  the  formation  of  new  red 
rpuscles;  the  remainder  is  excreted  by  the  liver-cells. 

If  however  the  destruction  of  blood-cells  becomes  so  excessive  that 

moglobin  appears  in  solution  in  the  plasma,  the  kidneys  take  part  in 
e  eliminating  process,  and  hemoglobinuria  is  induced.  H&mato- 
nous  and  biliary  pigments  which  have  passed  into  the  blood  (as  from 

hemorrhagic  patches,  for  example)  are  excreted  in  the  urine  as  uro- 
ilin  (Kunkel,  Virch.  Arch.  vol.  79).     The  more  insoluble  parts  of  the 
red  corpuscles  reach  the  spleen,  liver,  and  bone- marrow;  and  there  the  nor- 
mal process  of  disintegration  becomes  intensified  so  as  to  meet  the  demand 

it  thus  occasioned.  In  these  organs  numbers  of  cells  can  be  seen 
which  contain  fragments  of  red  corpuscles,  or  brown  aud  yellow  flakes 
and  granules  of  pigment;  and  similar  flakes  aud  granules  also  occur  free. 
The  pigmentation  of  the  organs  may  in  this  way  become  very  intense. 
The  kidneys  also  generally  contain  fragments  of  pigment  in  the  glo- 
meruli, tubules,  and  interstitial  tissue.     Ponfick  has  pointed  out  (/ 

.  Wotli.  1877)  that  such  deposits  are  often  associated  with  serious 
textural  and  functional  changes  in  the  kidneys,  and  especially  with  the 
brmation  of  tube-casts  and  fatty  degeneration  of  the  renal  epithelium. 

The  brown  flakes  and  granules  found  in  these  deposits  have  not 
always  the  same  composition.  They  are  in  part  proximate  derivatives  of 
the  blood -pigments  such  as  bilirubin  and  hamiatoidin,  formed  directly 
from  haemoglobin;  partly  ferro-albumiuoid  bodies  (Quincke);  and  partly 
other  compounds  of  iron  such  as  the  hyd rated  sesquioxide  (Kunkel, 
Virch.  Arch.  Tol.  81). 

The  liver  and  spleen  may  be  unable  to  deal  with  the  increased  amount 
of  material  brought  to  them  when  the  disintegration  of  corpuscles  in  the 
blood  exceeds  a  certain  limit;  that  is  to  say,  they  may  not  be  able  to  de- 
stroy it  or  to  eliminate  it  with  the  bile.  Hence  these  organs  may  show 
signs  of  more  or  less  temporary  pigmentation  or  of  deposits  of  irou-cnm- 
pounds  (Quincke,  Kunkel);  and  the  same  is  occasionally  seen  in  other 
organs.  Part  of  the  iron  deposited  may  possibly  be  derived  directly  from 
dissolved  haemoglobin  which  has  not  undergone  change  in  the  interior  of 
carrier-cells. 


388 


AND    LYMPH 


Quincke  moreover  affirms  that  such  deposits  of  iron  may  occur  when 
from  any  cause  the  formation  of  new  corpuscles  is  interfered  with.  The 
iron-compounds  naturally  formed  are  not  utilized  speedily  enough  in 
forming  blood,  and  are  not  at  once  eliminated  from  the  body. 

The  above  account  of  the  formation  of  pigment-granules  containing  iron  rests 
mainly  on  the  researches  of  Quincke  and  Kcnkbl,  It  is  to  a  certain  extent  con- 
firmed  bjT  the  case  described  by  Hindenlano  (Virck,  Arch.  vol.  79),  in  which 
pigmentary  infiltration  of  many  of  the  organs  was  observed  in  a  patient  dead  of 
purpura,  in  whom  a  large  extravasation  of  blood  had  undergone  absorption.  The 
liver,  spleen,  pancreas,  kidneys,  and  other  organs  contained  yellowish-brown  pig- 
ment-carrying cells,  and  yellow  and  brown  flukes  and  granules  of  free  pigment, 
KUNKEL  examined  the  pigment  and  found  it  to  consist  of  hydrated  ferric  oxide 
with  a  mere  trace  of  hwmatin;  while,  as  Ziegler  convinced  himself,  the  appear* 
ances  were  exactly  those  of  the  pigmentary  infiltrations  found  in  other  like  cases. 
It  may  therefore  be  granted  that  in  such  eases  pigments  may  be  formed  contain- 
ing iron,  which  are  not  at  all  or  only  remotely  related  to  h&matia  (Art*  68). 
Quincke,  who  demonstrated  by  chemical  tests  the  presence  of  iron  in  pigmented 
sections,  found  it  occurring  diffused  or  as  minute  granules  in  the  lymphatic 
glands,  liver,  and  kidneys.  He  calls  the  condition  siderosis,  a  term  that  is  in 
itself  not  inapt,  though  it  has  already  been  applied  to  the  deposit  of  inhaled  steel- 
dust  in  the  lungs. 


CHAPTER  TI. 

CHANGES  IN  THE  LYMPH. 

269.  The  lymph  is  merely  the  liquid  transuded  from  the  bloodves- 
sels, together  with  certain  products  of  tissue-metabolism  and  certain 
matters  taken  up  (e.  g,  by  the  lacteals)  from  the  outside.  To  this  the 
lymphatic  glands  contribute  a  number  of  lymphoid  elements,  in 
addition  to  the  few  cells  derived   from  the  blood.     The   sources  of 
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A,    lymphoid  cells. 

hlt  lymphoid  cells  containing  a  few  oil-glob 


blood-Teasel  filled  with  blood. 
ft,  tunica  media. 

c,  adventitia  with  Its  lymph-sheath. 
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A|,  fat-granule  carriers* 
a,,  pigment-granule  cells,   some  containing 
red  corpuscles. 


the  lymph  being  thus  somewhat  various,  we  may  expect  that  morbid 
changes  in  its  composition  will  not  be  uncommon*     Changes  in  the  blood 
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and  disorders  of  the  tissues  generally  give  rise  to  changes  in  the  lymph; 
and  the  various  impurities  of  the  blood  already  described  are  all  of  them 
apt  to  pass  into  the  lymphatic  system  on  leaving  the  blood-vessels.  To 
discuss  in  detail  the  changes  which  may  take  place  in  the  lymph  would 
in  fact  require  us  to  repeat  what  we  have  said  concerning  the  impurities 
of  the  blood,  as  well  as  to  go  through  all  the  morbid  processes  affecting 
the  tissues  in  which  the  lymph-stream  takes  its  rise. 

Many  of  the  changes  referred  to  are  not  capable  of  microscopical  de- 
monstration, being  due  to  substances  dissolved  in  the  lymph.  As  regard* 
the  formed  elements,  the  morbid  changes  are  either  such  as  to  relate 
the  quantity  or  quality  of  the  lymph-cells,  or  to  the  addition  of  solid 
products  of  tissue-waste  or  of  foreign  matters  derived  from  without.  As 
an  example  of  such  changes  in  the  normal  contents  of  the  lymph,  we  may 
refer  to  Fig.  120,  representing  a  perivascular  lymph-sheath  (c)  from  a 
lunatic's  brain,  which  contained  both  sclerosed  and  softened  patches. 
The  lymph-sheath  is  dilated  and  contains  numerous  cells,  which 
laden  with  colorless  products  of  degeneration  of  brain-tissue  (A,  Aa),  or 
with  the  debris  of  disintegrated  blood  (A,).  There  are  also  lymphoid  cells 
(A)  not  inclosing  any  such  matters.  The  two  former  kinds  of  cells  are 
foreign  to  the  normal  lymph  of  the  brain,  and  even  of  the  latter  the 
numbers  are  here  abnormally  great. 

A  lymphatic  vessel  taken  from  tissue  in  a  state  of  inflammation  would 
show  an  abnormal  increase  of  cellular  elements  in  the  lymph  it  contained; 
another  taken  from  the  neighborhood  of  a  tumor  would  probably  contain 
tumor-cells;  a  third  from  a  region  invaded  by  micrococci  would  contain 
colonies  of  these  in  process  of  development,  and  so  on. 


section  n. 

THE  VASCULAR  MECHANISM. 


CHAPTER  VII. 

MALFORMATIONS  AND  MALPOSITIONS  OF  THE  HEART. 

270.  The  development  of  the  heart  is  so  complex,  and  so  dependent 
on  the  accurate  co-ordination  of  many  diverse  stages  and  processes  of 
growth,  that  its  liability  to  malformation  is  not  surprising.  The  chief 
abnormalities  which  occur  are — insufficient  size  of  the  heart  as  a  whole, 
and  defective  development  of  the  septa  and  of  the  ostia.  These  are 
often  associated  with  defects  in  the  large  vessels. 

The  defects  in  the  septa  may  vary  from  the  entire  absence  of  any 
partition  to  the  }H?rsistence  of  minute  openings  which  have  no  effect 
whatever  on  the  functions  of  the  heart.  The  commonest  defects  are- 
patency  of  the  foramen  ovale,  and  deficiency  of  the  ventricular  septum 
beneath  the  aortic  valves. 

Defects  of  the  ostia  are  generally  of  the  nature  of  valvular  deformi- 
ties. Some  of  these  are  unimportant  unless  they  interfere  with  the  com- 
petency of  the  valves;  such  are  excess  or  diminution  in  the  number  of 
valvular  segments,  and  slighter  anomalies  in  their  form  or  relative  posi- 
tion* When  the  malformation  of  the  valves  is  such  as  to  interfere  with 
their  functions  by  causing  incompetency  or  stenosis,  the  case  is  more 
serious,  and  may  become  extremely  serious.  Many  of  the  commoner  val- 
vular malformations,  especially  such  as  are  of  the  nature  of  thickening, 
contraction,  or  adhesion,  are  referable  to  inflammatory  affections  in  utero. 
Occasionally  traces  of  such  inflammations  are  to  be  found  elsewhere  than 
about  the  valves,  and  generally  in  the  form  of  whitish  thickenings  on 
the  surface  of  the  endocardium  (Arts.  281-283). 

Development  of  the  heart.  The  heart  is  originally  formed  out  of  two  lateral 
mesoblastic  tubes  which  coalesce  into  an  undivided  straight  tube.  This  single 
tube  is  continuous  in  front  with  the  two  primitive  aortas,  and  posteriorly  it  re- 
ceives the  two  vitelline  veins  from  the  vascular  area.  In  consequence  of  the  con. 
tinned  growth  of  the  single  tube  it  becomes  doubled  on  itself  into  an  S-shaped 
structure,  and  presently  by  slight  constrictions  three  somewhat  sacculated  sec* 
tions  can  be  made  out.  The  anterior  almost  straight  section  is  the  aortic  bulb; 
the  middle  section  has  somewhat  thickened  walls  and  forms  the  ventricular  por- 
tion; the  posterior  section  is  thin-wailed  and  forms  the  auricular  portion. 

By  the  continued  bulging  and  growth  of  the  ventricular  portion  the  aortic 
bulb  and  the  auricular  portion  are  brought  into  approximate  juxtaposition,  and 
sometimes  seem  to  twist  round  each  other.  The  ventral  bulge  of  the  ventricular 
portion  indicates  the  position  of  the  future  apex. 
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The  next  step  is  the  separation  of  the  ventricular  portion  into  two  chambers. 
This  begins  to  t;tke  place  about  the  seventh  week  by  the  development  of  a  low 
crescentic  fold  from  the  inner  surface  of  the  right  wall  below,  while  as  evanes- 
cent notch  appears  at  the  corresponding  spot  outside.  The  fold  grows  rapidly 
upwards  towards  the  auriculo-ventricular  opening,  where  it  is  in  relation  both 
with  the  auricular  portion  and  the  aortic  bulb.  For  a  time  therefore  communi- 
cation between  the  ventricles  is  free  over  the  top  of  the  septal  fold. 

The  septum  of  the  auricles  begins  to  appear  about  the  eighth  week  as  a  low 
crescentic  fold,  starting  from  the  anterior  wall  of  the  auricular  portion  and  the 
upper  edge  of  the  ventricular  septum.  In  the  tenth  or  eleventh  week  two  other 
folds  grow  up  from  the  posterior  wall,  one  coming  forward  to  meet  without  ad* 
hering  to  the  anterior  fold,  and  forming  the  valve  of  the  foramen  ovale;  the  other 
fold  is  the  Eustachian  valve.  The  auricular  septum  thus  remains  incomplete  un- 
til after  birth,  when  the  valve  usually  coalesces  with  the  margin  of  the  foramen 
ovale,  and  the  latter  ceases  to  be  patent. 

The  division  of  the  arterial  bulb  begins,  about  the  seventh  week,  by  the  devel- 
opment of  an  internal  septum  proceeding  from  the  distal  end  towards  the  ventri- 
cles. Two  channels  are  thus  formed  from  the  single  cavity,  and  the  direction  of 
the  septum  twists  in  such  a  way  that  the  anterior  channel  (pulmonary  artery) 
becomes  continuous  with  the  cavity  of  the  right  ventricle,  and  the  posterior 
channel  (aorta)  with  the  cavity  of  the  left  ventricle.  The  septum  ultimately 
meets  and  joins  the  septum  of  the  ventricles. 

The  two  primitive  aortas  form  the  first  or  primitive  pair  of  aortic  arches  and 
converge  dorsally  and  posteriorly  to  form  a  single  trunk.  Between  the  ascend- 
ing and  descending  limbs  of  each  arch  are  developed  four  secondary  aortic  arches, 
while  the  primitive  arches  almost  entirely  disappear.  The  great  arterial  trunks 
are  derived  chiefly  from  the  three  lower  secondary  arches,  but  portions  of  the 
primitive  and  of  the  highest  secondary  arches  persist  in  the  internal  and  external 
carotids. 

271.  Defects  of  development  la  the  large  Arterial  and  Tenons 
trunks  are  of  grave  import.  Such  defects  are  very  much,  more  frequent 
in  the  arteries  than  in  the  veins.  Thus  we  may  have  absence  or  imper- 
fection of  the  septum  of  the  aortic  bulb,  so  that  the  aorta  and  pulmonary 
artery  rise  from  a  single  stem.  Or  the  position  of  the  septum  may  be 
abnormal,  whereby  the  aorta  is  displaced  to  the  right;  in  extreme  cases 
it  may  even  arise  from  the  right  ventricle. 

Of  the  vessels  which  are  not  directly  connected  with  the  heart  the 
most  interesting  is  the  ductus  arteriosus  (ductus  BoialU),  which  unites 
the  pulmonary  artery  with  the  descending  aorta.  It  naturally  becomes 
occluded  and  impervious  after  birth,  but  in  many  cases  it  remains  patent, 
especially  when  defects  in  the  aorta  or  pulmonary  artery  make  its  persist- 
ence necessary  to  life.  This  happens  notably  in  cases  of  atresia  of  either 
trunk;  if  blood  is  to  reach  the  branches  at  all  it  must  pas3  from  the  per- 
vious trunk  through  the  ductus  into  the  other. 

It  is  always  to  be  remembered  in  connection  with  this  subject  that 
many  of  the  miner  anomalies  are  merely  the  necessary  results  of  other 
more  fundamental  malformations.  Thus  the  malposition  of  the  septum 
of  the  aortic  bulb  may  involve  the  displacement  of  the  aorta  to  the  right 
(Rokitansky),  and  there  may  in  consequence  be  a  defect  in  the  Ten- 
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tricnlar  septum,  even  though  it  is  sufficiently  developed  to  hare  met  the 
septum  of  the  bulb  had  the  conditions  been  normal.  Similarly  a  primary 
defect  in  the  ventricular  septum  may  lead  to  secondary  deformities  else- 
where (Orth).  If  the  right  auriculo-ventricular  orifice  should  be  nar- 
rowed or  closed,  the  blood  from  the  right  auricle  must  pass  into  the  left 
auricle;  and  this  will  naturally  prevent  the  closure  of  the  auricular  sep- 
tum. And  so  generally,  a  deEect  at  one  point  is  to  a  certain  extent  cotn- 
nsated  for  by  a  corresponding  abnormality  at  another.  Not  infre- 
quently the  connected  series  of  malformations  is  highly  complex,  so  that 
it  is  not  always  easy  to  make  out  their  mutual  relations. 

Summing  up  we  may  say,  that  the  causes  of  cardiac  malformations 
are  to  be  sought  either  in  lack  of  developmental  energy,  or  in  imperfect 
co-ordination  of  the  several  stages  and  processes  of  growth,  or  in  inflam- 
matory disease  attacking  the  heart  in  utero. 

According  to  Forster  the  chief  forma  of  cardiac  malformation  are  the  follow- 
hog. 

(1)  Absence  or  deficiency  of  the  septum  of  the  aortic  bulb,  with  deficiency  of 
the  other  septa;  of  this  there  are  various  degrees; — 

(a)  the  heart  is  in  two  parts,  one  corresponding  to  the  ventricular  portion 
and  the  other  to  the  auricular  portion 

(b)  the  heart  has  two  auricles  and  one  ventricle. 

(2)  Atresia  or  stenosis  of  the  aorta  or  pulmonary  artery,  with  partial  deficiency 
of  the  septa:— 

(a)  aorta  narrow  or  impervious;  pulmonary  artery  conveys  blood  to  the 
aorta  and  its  branches  through  the  ductus  arteriosus;  auricular  and  often  ventri- 
cular septum  imperfect;  left  ventricle  ill-developed,  right  ventricle  large 

(b)  pulmonary  orifice  narrow  or  impervious;  lungs  supplied  with  blood  from 
the  aorta  through  the  ductus  arteriosus;  auricular  and  ventricular  septa  generally 
Imperfect,  the  latter  may  be  closed;  this  form  is  not  infrequently  met  with  in 
clinical  practice. 

(8)  Defective  metamorphosis  of  the  arterial  arches:— 

(a)  stenosis  of  the  aortic  arch  above  the  entrance  of  the  ductus  arteriosus; 
the  latter  remains  patent  and  conveys  blood  from  the  pulmonary  artery  to  the 
descending  aorta 

(b)  transposition  of  the  great  trunks;  aorta  rising  from  the  right,  pulmonary 
artery  from  the  left  ventricle;  septa  deficient;  more  rarely  the  great  veins  are 
likewise  transposed 

(c)  aorta  and  pulmonary  artery  both  rise  from  the  right  ventricle. 

(4)  Patency  of  foetal  apertures,  the  arteries  being  normal. 

The  commonest  example  is  offered  by  the  foramen  ovale;  minor  deficiences  in 
the  auricular  septum  have  no  effect  on  the  circulation.  The  ductua  arteriosus 
may  remain  open  for  a  long  time;  if  the  channel  be  narrow  its  patency  has  no 
importance.  Minor  deficiencies  in  the  ventricular  septum  are  less  common; 
they  may  become  of  importance  if  the  function  of  the  heart  is  impaired  from 
other  causes. 

(5)  Atresia  or  stenosis  of  an  auriculo-ventricular  orifice. 

Here  the  auricle  may  be  shut  off  from  the  corresponding  ventricle;  the  septa 
are  always  deficient. 

(0)  Deformity  of  the  valves. 
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The  valves  may  be  stunted*  morbidly  adherent,  misshapen,  or  abnormally 
subdivided  in  a  multitude  of  ways;  the  result  may  be  incompetence  or  stenr>sLs. 

The  malformations  above  described  are  often  incompatible  with  life.  In 
other  cases  life  is  possible  but  the  circulation  is  gravely  disordered,  which  may 
be  indicated  during  life  by  extreme  cyanosis, 

References:— Forstee,  Handb.  d.  path.  Anat.  and  Die  Missbildungen  des 
Menschen  Jena  1865;  Peacock,  Malformations  of  the  human  heart  London  I860 
I  with  references  to  the  earlier  literature):  Mater,  Allg,  path,  Anat.;  Rokitansky 
Die  Defected.  Scheideic&nde  d.  Herzena  Vienna  1875;  Orth,  Yirvh.  Arch,  voL  82; 
Assmus,  Deutsch.  Arch,  f,  klin.  Med.  xx.;  Reil,  ibid,  xvii.;  Rauchfuss,  Ger- 
hardt's  Handb,  d.  KinderkrankK  vol.  rv,  Tubingen  1878;  Tarcffi,  Suite  nal 
eongenit.  d.  cuore  Bologna  1875;  Greenfield,  Trans,  Pitih.  Soc.  xxvn.  (1878); 
Buhl,  Zeitschr.f.  Biologie  xtl;  Lorenz,  Wien.  med.  Jahrb,  1880;  Orth,  Virch, 
Arch,  vol.  82,  and  Lehrb.  d,  spec.  path.  Anat.  vol.  I.  Berlin  1883;  Dilu 
Arch.  vol.  91. 

272.  It  is  not  rare  for  the  heart  to  be  abnormally  small  in  propor- 
tion to  the  body- weight.  The  condition  is  described  as  cardiac  hypo- 
plasia. The  heart  is  either  abnormally  small  at  birth,  or  it  simply  lags 
behind  the  body  in  its  growth.  Thus  in  adults  the  heart  may  be  no 
bigger  than  it  normally  is  in  children  of  seven  or  eight.  Such  extreme 
cases  are  rare,  but  minor  degrees  are  often  met  with.  Virchow  showed 
that  cardiac  hypoplasia  is  common  in  patients  suffering  from  chlorosis  or 
haemophilia.  The  aorta  and  arteries  in  such  patients  are  usually  narrow 
and  thin-waHed;  while  the  genital  organs,  and  sometimes  the  entire 
body,  are  ill-developed.  General  hypoplasia  of  the  vascular  system  oc- 
cura  in  men  as  well  as  in  women.  As  the  growth  of  the  heart  is  in  a 
measure  conditioned  by  the  work  it  has  to  do,  the  increased  resistance 
caused  by  the  narrowness  of  the  aorta  may  bring  about  a  compensatory 
or  functional  hypertrophy  of  the  heart  muscle. 

The  abnormal  thinness  and  narrowness  of  the  great  arteries  are  often 
associated  with  anomalies  in  their  distribution;  and  corrugated  or  lattice- 
like irregularities  of  surface  are  also  observed  on  the  inner  coat  of  the 
aorta.  In  such  cases  the  aorta  is  peculiarly  liable  to  fatty  change,  and 
to  spontaneous  rupture. 

The  heart  may  be  misplaced  in  the  thorax;  the  most  notable  case 
being  that  of  transposition  or  dexioeardia.  This  is  rarely  a  solitary 
malposition  (Uriegek,  U$b,  reine  Dexiocardie  In,  Diss.  Berlin  1880),  it 
is  nearly  always  part  of  a  general  Situs  inversus  (Art.  11). 

In  cases  of  fissural  malformation  of  the  wall  of  the  thorax  and  abdo- 
men (Art.  9)  the  heart  is  not  uncommonly  displaced  forwards  (Ectopia 
cordis)*  The  pericardium  may  be  present  or  absent;  but  total  or  partial 
absence  of  the  pericardium  without  other  malformation  is  very  rare. 

References  on  the  size  of  the  heart  and  blood-vessels  in  normal  and  morbid 
conditions;— Peacock,  On  the  size  and  weight  of  the  heart  London  1854;  Vra- 
chow,  Ueb.  die  Chloro&e  u.  diedamit  verbundenen  Anomat.  am  OefassapparaU 
Berlin  1872;  Bamberger,  Lehrb.  d.  Krank,  d.  Herzena  Vienna  1857;  Bekeke, 
Die  anatom,  Orundlagen  der  Constitution8*anomaUcen  Marburg  1878;  Buhl, 
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MittK  a.  d,  path.  Inst,  zu  MCtnehen  Stuttgart  1878:  Dr  Cartel,  Arch.  g&n.  de 
mid.  1880;  Sfatz,  Arch,  f,  klin.  Med.  XXX.;  TflOMA,  Unlers.  Ub.  d.  Grdnse  u.  d. 
I  anat.  Bestandtheile  d.  men&ch.  Kdrpers  Leipzig  1883  (with  full  refer- 
ences and  very  accurate  measurements);  Mullkr,  Die  MaaaenverhiU-tnisse  d. 
mensch1i<  ns  Hamburg  1883  (with  elaborate  tables). 

According  to  Bexeke  the  volume  of  the  heart  in  new-born  infanta  is  20-25 
ccra. ;  when  its  development  tfl  complete  215-290  ccrn.;  in  the  prime  of  life  260- 
810  ocm.    In  cases  of  hypoplasia  the  volume  may  be  reduced  by  a  third  or  more. 
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CHAPTER  VIII. 

ATROPHY  AND  DEGENERATION  OF  THE  HEART. 

273.  Simple  brown  atrophy.     In  patients  who  have  died  of  gen- 
eral marasmus  the  heart  is  often  found  to  be  greatly  reduced  in  size. 
The  investing  fat  is  almost  or  altogether  transformed  into  a  gelatinous  or 
mucoid  substance,  occasionally  stained  with  yellowish   pigment.     The 
superficial  cardiac  TfsieZi  lying  under  the  visceral  pericardium  are  much 
convoluted  from  the  shrinking  of  the  subjacent  structures;  the  cavities 
are  small;  and  the  muscular  walls  are  thinned.     They  are  also  firmer 
than  normal,  and  stains!  of  a  brownish  tint.     The  endocardium  is  ap- 
parently thickened,  but  this  is  due  to  its  enforced  adaptation  to  a  smaller 
surface  than  it  originally  covered.     Indeed  in  simple  cases  the  muscle- 
cells  are  the  only  elements  which  are  altered  (Fig.  121).     The  muscle- 
cells  are  abnormally  small,  and  contain  numerous  fine 
low  pigment-granules  lying  chiefly  at  the  poles  of  the  nu- 
clei, but  also  scattered  through  the  protoplasm  of  the  cells. 
These  retain  their  normal  striation,     If  it  were  neoen 
we  might  distinguish  some  cases  as  exhibiting  situ 
mentary  atrophy,  and  others  brown  pigmentary  atrophy, 
according  to  the  amount  of  pigment  present.    Brown  il 
pliy  is  not  infrequently  associated  with  fatty  degeneration 
Brow*  0f  the  heart. 

ATKOFUY    Ctr    TRK 

mu8cl*s  of  thi  274.  Fatty  degeneration  and  cloudy  swelling. 
■■**  Jg?pQ'  Fatty  degeneration  is  one  of  the  commonest  affections  of 
the  substance  of  the  heart  and  not  infrequently  a  Cfl 
of  death.  It  is  either  uniformly  diffused  over  the  heart-muscle,  or  con- 
centrated at  certain  spots,  In  the  former  case  if  the  affection  is  at  all 
advanced  the  muscular  substance  appears  pale,  yellow,  limp,  and  easily 
torn;  in  the  latter  case  it  is  speckled  or  mottled.  The  mottling  is 
most  beautifully  seen  in  the  papillary  muscleB  and  the  trabecular  of 
right  heart;  the  delicate  and  often  regular  yellowish  streaks  recalling 
the  grain  of  some  line  cabinet  wood.  Less  intense  degrees  of  fatty 
change  are  indicated  by  simple  yellowish  discoloration:  but  certainty  of 
diagnosis  is  often  only  to  be  attained  by  the  aid  of  the  microscope.  A 
fatty  muscle-cell  is  interspersed  with  minute  colorless  dark -bordered  oil- 
globules,  whose  number  varies  much  according  to  the  degree  of  degene- 


ATROPHY    AND    DEGENERATION    OF  THE   HEART. 


399 


In  such  cases    *™'l2rJAm  DZ' 
48)  precedes  the  xmctMormu**** 


ration  which  exists.  At  times  they  are  so  numerous  that  both  nucleus 
and  st nation  are  overlaid  and  disappear.  But  even  in  such  extreme  cases 
the  globules  do  not  coalesce  into  large  drops. 

Fatty  degeneration  of  the  heart  is  usually  Tery  grad- 
ual in  its  onset.  It  is  most  commonly  a  result  of  val- 
vular lesions,  pulmonary  emphysema,  or  general  amentia, 

at  is  to  say  of  disorders  involving  malnutrition  of  tlie 
eart-substance.    According  to  Elciiiiorst  (Die  troph. 

eziehnngen  d.  Nerv.  rayus  z.  Herzmuskel  Berlin  1879) 
section  of  the  vagi  is  followed  by  fatty  degeneration  of 
the  heart  Acute  fatty  change  is  likewise  observed  in  the 
course  of  infective  and  toxic  affections. 

.igc  of  cloudy  degeneration  (Art. 
fatty  change,  the  muscular  fibres  assuming  a  peculiar 
grayish-yellow  tint  and  a  dull  fish-like  lustre.  The  muscle-cells  look  as 
if  powdered,  and  contain  fine  albuminous  granules  which  disappear 
when  treated  with  acetic  acid.  In  the  later  stages  fat-globules  appear. 
If  the  fatty  degeneration  of  the  heart  is  extreme  it  may  lead  to  rupture 
of  its  walls,  and  so  to  fata!  hemorrhage. 

275.  Fatty  degeneration  of  the  endocardium  is  to  be  distin- 
guished from  the  like  change  in  the  heart-muscle.  It  appears  in  the 
form  of  circumscribed  patches  of  an  opaque  white  color.  The  connec- 
tive-tissue cells  of  the  intima  {Fig.  123)  are  found  to  be  filled  with  larger 
or  smaller  oi!-gluhu les.  These  patches 
most  commonly  seen  on  the  valves, 

d  especially  the  mitral  valve.  They 
may  be  quite  small,  or  may  cover  the 
greater  part  of  the  valve.     They  usu- 

ly  occur  in  aged  persons,  whose  vas- 

iar  system  elsewhere  shows  signs  of 

alogous  change.     But  they  may  also 
be  found  in  younger    persons,   and 
even  in  children,  especially  such  as  have  died  of  general  marasmus  or 
tnia,  or  from  some  imperfection  of  development  in  the  vascular 
system. 

Amyloid  degeneration  likewise  attacks  the  connective  tissues  of 
the  heart.  A  slight  amount  of  amyloid  change,  only  to  be  made  out  by 
proper  reagents  under  the  microscope,  is  not  uncommon  and  may  occur 
in  any  part  of  the  heart-wall.  Well-marked  change  recognizable  by  the 
naked  eye  is  rare.  When  it  occurs  (Art.  59),  and  extends  to  the  fibrous 
ies  of  the  endocardium,  myocardium,  and  pericardium,  these  become 
remarkably  thickened.  The  thickening  may  bo  uniform  and  smooth 
surfaced,  or  it  may  be  irregular  and  nodular;  so  that,  for  example,  the 
surfaces  of  the  valves  may  become  remarkably  rough  and  granular, 
a  in  the  heart-wall  the  amyloid  tissue  forms  patches  and  swathes  and 


Fio.  128.  Sbctiom  or  tatty  nroocukDivM. 
{From  the  mitral  valve  of  a  child  dead  of 
scurvy;  perottnic  acid  preparation:  X  850.) 
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bands,  between  which  tho  muscular  tissue  is  apt  to  atrophy.  The  amy- 
loid tissue  is  distinguished  from  the  ordinary  fibrous  tissue  by  its  greater 
translucency  and  firmness.  Where  the  fibrous  tissue  is  vascular,  the 
amyloid  change  is  particularly  apt  to  attack  the  walls  of  the  vessels. 

&M.  Hyaline  and  mucoid  degeneration  of  the  endocardium  is 
very  common.  It  may  almost  be  regarded  as  a  physiological  change  ac- 
companying old  age,  when  the  endocardium,  especially  that  covering  the 
valves,  undergoes  a  certain  amount  of  thickening;  it  merely  implies  a*i 
increase  of  connective  tissue*  But  it  not  infrequently  takes  place  in  an 
irregular  manner,  leading  to  the  formation  of  flattened  or  nodular  or 
even  pecfciniform  prominences  on  the  surface.  Such  growths  are  chiefly 
found  near  the  free  edges  of  the  valves,  but  they  also  occur  at  their  bases 
and  on  the  tendinous  cords.  The  corpora  Arantii  of  the  aortic  valves 
are  very  apt  to  be  thickened  in  this  way* 

A  certain  amount  of  textnral  change  is  usually  associated  with  the 
thickening  of  the  tissues.  The  fibrous  texture  is  gradually  lost  and  the 
tissue  becomes  homogeneous,  while  the  nuclei  dwindle  and  disappear. 
This  homogeneous  or  hyaline  change  with  thickening  somewhat  resem- 
bles amyloid  degeneration;  but  it  may  appear  simultaneously  with  the 
latter,  it  generally  occurs  under  altogether  distinct  conditions,  and  it 
gives  no  reaction  with  iodine. 

The  homogeneous  degeneration  may  ultimately  lead  to  necrosis  of 
tho  affected  tissue,  which  thereupon  becomes  turbid  and  breaks  up  into 
granular  detritus.  Not  infrequently  fat  is  formed  in  the  tissue  before 
necrosis  se ts  in;  and  calcareous  salts  may  likewise  be  deposited.  Such 
changes  are  included  under  tho  term  atheroma.  The  affected  spots 
have  first  a  dull  white  look,  but  when  calcareous  deposits  have  been 
made  the  tissue  becomes  hard  and  rigid  and  of  a  brilliant  white  color. 

As  a  sequel  to  homogeneous  degeneration  in  old  age,  or  at  times  inde- 
pendently of  it,  we  may  have  mucoid  degeneration.  The  tissue  assumes 
a  clear  jelly-like  appearance,  readily  distinguishable  from  the  brilliant 
white  of  the  thickened  calcareous  patches.  The  change  occurs  in  spots, 
generally  in  the  neighborhood  of  the  mitral  and  aortic  valves;  the  cor- 
pora Arantii  of  the  latter  are  favorite  sites. 

In  mucoid  degeneration  the  ground  substance  of  the  tissue  becomes 
liquefied,  with  the  formation  of  mucin.  In  extreme  cases  the  ground- 
substance  may  entirely  disappear.  Fatty  and  calcareous  change  is  often 
associated  with  the  mucoid  change. 

Inflammatory  processes  are  very  apt  to  be  set  up  in  connection  with 
the  various  degenerations  described  in  this  Article,  and  with  the  necrosis 
which  they  frequently  induce.  Such  processes  lead  to  infiltration  of 
leucocytes  around  the  foci  of  degeneration;  and  in  this  way  new  fibrous 
tissues  may  occasionally  be  formed. 

277.  Myomalacia  cordis  is  the  name  given  to  a  peculiar  softening 
of  the  muscles  of  the  heart,  consequent  on  arterial  ansmia  (ischaemia). 
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The  commonest  cause  of  such  anaemia  is  disease  (such  as  sclerosis  or 
atheroma)  of  the  nutrient  arteries  of  the  heart,  the  coronary  arteries  and 
their  branches;  more  rarely  it  may  be  due  to  coronary  embolism. 

The  softened  spots  have  different  appearances  according  to  their  ago 
and  the  amount  of  blood  they  contain.  When  the  softening  is  recent,  the 
-  are  pale  yellow  and  the  tissue  soft  and  fragile  ;  sometimes  the  cut 
surface  of  a  cross-section  sinks  in  so  as  to  become  concave.  If  in  conse- 
quence of  the  occlusion  of  an  artery  there  has  been  an  extravasation  of 
blood  from  the  capillaries,  so  that  an  infarct  is  produced,  the  softened 
patch  becomes  uniformly  dark-red,  or  else  mottled  with  red,  brown,  and 
vellow.  After  a  time  it  turns  grayish-yellow  or  rusty  brown,  and  ulti- 
mately a  translucent  gray.  Such  patches  are  of te nest  found  in  the  wall 
of  the  left  ventricle,  especially  near  the  apex  ;  but  they  ahio  occur  else- 
where, as  in  the  right  ventricle.  The  papillary  muscles  may  likewise 
undergo  localized  softening  ;  or  the  entire  muscle  may  be  transformed 
into  a  grayish-yellow  or  semi-translucent  mass.  If  the  softening  reach 
the  endocardium  thrombi  (taking  the  form  of  cardiac  polypi)  may  bo 
formed  over  the  spot. 

When  the  softening  is  so  extensive  as  to  include  almost  the  entire 
thickness  of  the  heart-wall,  rupture  of  the  heart  will  result,  and  blood 
D  bo  the  pericardial  sac.    The  rent  is  generally  irregularly  serrated, 
and  is  seldom  large. 

The  tissue-changes  underlying  the  varying  appearances  of  the  softened 
patches  are  partly  retrogressive  and  partly  constructive.     The  original 

Bmia  first  of  all  brings  about  the  destruction  of  numbers  of  muscle- 
cells.  In  the  yellowish  patches  the  muscular  fibres  are  in  varioas  stages 
of  degeneration  and  disintegration.  This  can  be  demonstrated  in  teased 
'nations,  in  which  irregular  fragments  of  muscle-col  la  and  masses 
of  granular  detritus  are  seen.  Generally  some  formation  of  oil-globules 
has  also  taken  place.  Sections  of  the  muscular  wall  show  the  destructive 
process  even  bettor  than  do  the  teased  preparations.  Fig.  124  represents 
a  section  through  a  degenerating  muscular  bundle.  In  the  upper  part 
the  muscle-cells  are  still  unaltered  aud  present  the  ordinary  appear- 
ance (a).  In  the  middle  the  cells  (b)  are  beginning  to  break  up  into 
fragments,  while  below  [c)  they  are  completely  disintegrated  into  granuhir 
detritus.  The  destruction  is  often  limited  to  the  muscle-cells,  but  at 
times  the  connective  tissue  likewise  suffers ;   in  such  cases  the  nuclei 

M  to  take  up  color  when  the  section  is  stained  (d)f  and  granules  are 
deposited  among  the  pale  fibrils  of  the  connective  tissue. 

When  haemorrhage  occurs  as  an  accompaniment,  we  may  find  entire 
or  fragmentary  blood-cells  mingled  with  the  connective  tissue  and  in 
part  replacing  the  disintegrated  muscle-cells  ;  and  in  later  stages  the 
tissue  will  contain  pigment-grannies. 

When  the  destructive  process  has  gone  a  certain  length,  and  death 
does  not  ensue,  processes  of  repair  are  set  up.    The  detritus  is  re- absorbed 
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and  carried  off,  and  the  gap  filled  up  by  scar-tissue.  Migratory  leucocytes 
pass  out  of  the  vessels,  and  reactive  Inflammation  begins.  The  detritus 
is  for  the  most  part  taken  up  by  these  migratory  cells,  in  part  also  taken 
up  by  the  vessels  directly  or  in  solution.  Ultimately  fibrous  tissue  de- 
velops from  the  granulation-tissue  built  up  by  the  leucocytes  and  perhaps 
by  the  multiplication  of  the  fixed  tissue-cells  of  the  surrounding  parts; 
but  the  muscle-cells  are  not  reproduced.  After  a  time  the  affected  area 
is  thus  filled  up  with  fibrous  tissue  containing  a  certain  number  of  cells 
in  its  meshes.  The  muscle-cells  which  survive  lie  embedded  in  the  new- 
formed  tissue;  and  if  haemorrhage  has  occurred  the  tissue  will  also  con- 
tain flakes  and  granules  of  pigment. 

To  the  unaided  eye  the  presence  of  the  scar-tissue  is  manifested  by  its 


Fio,  134.    MYOMALACIA  CORDIS. 

(Section,  through  a  degenerating  muscular  bundle :    double  ataining  with  hatmatoscyUn  and 

carmine ;    X  800.) 

a,  normal  mtucle-celL  d,  non-nuclear  fibrous  tissue. 

b.  disintegrating  muscle-cell.  e,   normal  nucleus  of  mutjcle-cell, 
cr  completely  degenerate  inuftcle-ocll  re-  *,♦  swulleu  nucleus. 

solved  Into  granular  detritus. 

grayish  translucent  look  when  recent,  and  its  glistening  white  color  when 
more  mature;  the  scar  moreover  seems  to  ramify  through  the  muscular 
substance.  Such  scars  are  referred  to  as  fibroid  indurations  or  scleroses 
of  the  heart,  and  may  thus  represent  the  last  stage  of  a  localized  soften- 
ing. The  bulk  of  the  Bear  is  usually  less  than  that  of  the  muscle  it  re- 
places, so  that  the  heart-wall  is  abnormally  thin  at  the  affected  spot 
(Art,  285). 

Myomalacia  cordis  has  hitherto  received  but  little  attention  as  an  integral  pro- 

i;  it  has  been  treated  under  many  and  various  partial  names.    Clinical  obeer- 

generally  confound  it  with  myocarditis  or  with  fatty  degeneration;  though 
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lt agrees  in  strictness  with  neither.  The  affection  is  really  anaemic  necrosis. 
Fatty  change  and  inflammation  do  in  fact  at  times  accompany  it,  but  not  as  chief 
or  primary  conditions.  Cardiac  softening  is  altogether  comparable  with  cerebral 
softening,  or  encephalomalacia.  It  is  not;  a  rare  affection,  and  when  at  all  exten- 
sive it  brings  about  death  by  failure  or  rupture  of  the  heart.  It  has  been  treated 
of  by  Tautain  {De.  qstsf§tm  tftfonf  des  arUres  coronaires  comme  cause  (Taltira- 
tion  du  myocarde  These  de  Paris  1878),  and  LaveraN  (Union  rnetL  28,  1878): 
pare  also  WrLKS  AXD  Moxon,  Bath,  Anat.  p.  122  London  1873;  Huber,  Virch. 
Arch,  vol,  87  and  Ziegler,  ibid.  vol.  92;  Fagge,  Trans.  Path,  Soc.  XXV,  (1874); 
Turner,  Trans,  intern,  med.  congress  vol.  L  London  1881. 

Samcjelson  (Zeitschr.  f.  klin,  Med.  il),  and  Cghnheim  with  v.  Scitclthess 
Rechberg  (Virch*  Arch,  vol,  85)  have  recently  investigated  experimentally  the 
effect  on  the  heart  of  closing  the  coronary  arteries.  According  to  the  latter 
clamping  the  coronary  artery  in  the  dog  has  no  immediate  effect  on  the  heart's 
action,  but  after  some  30  to  60  seconds  the  aortic  blood -pressure  sinks  suddenly  to 
zero,  and  the  heart  stands  still  in  diastole.  Samuelson  operated  on  the  rabbit 
and  attempted  to  close  and  open  the  coronary  artery  alternately;  he  generally 
found  that  the  aortic  blood-pressure  sank  gradually.  As  in  man  the  closure  of 
the  arteries  must  usually  be  gradual  and  at  most  affects  only  certain  branches, 
the  clinical  symptoms  usually  differ  somewhat  from  those  which  the  experiments 
might  suggest.  The  affection  is  manifested  by  gradually  increasing  failure  of  the 
heart's  action,  with  angina  pectoris  and  pulmonary  congestion. 

In  cases  of  myomalacia  we  may  sometimes  see  in  the  neighborhood  of  the 
softened  fibres  muscle-nuclei  which  are  enormously  enlarged,  and  stain  very 
readily.  Ziegler  is  unable  to  say  what  this  may  signify.  In  his  researches  on 
the  subject  he  was  never  able  to  detect  any  sign  of  regeneration  of  muscle,  so 
that  there  seems  no  reason  to  regard  the  appearance  as  evidence  of  any  formative 
process.    It  is  probably  due  to  simple  swelling  or  imbibition. 

Lanxereaux,  Iwaxowsky,  PirrjATtN  {lln-h.  Arch.  vol.  74),  and  Uskow  {Ubid. 
vol,  91)  have  pointed  out  that  in  various  chronic  affections  of  the  heart  certain 
changes  take  place  in  the  cardiac  ganglia;  the  changes  may  be  degenerative  or 
inflammatory, 
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278.  Enlargement  of  the  heart,  when  not  due  to  the  presence  of  a 
tumor,  is  caused  either  by  the  dilatation  of  ita  cavities,  or  by  the  hyper- 
plasia of  its  walls,  generally  of  their  muscular  tissue  but  occasionally  of 
their  adipose  tissue.  Both  dilatation  and  hypertrophy  may  exist  at  tho 
same  tim 

In  simple  dilatation  the  auricular  and  ventricular  cavities  are  en- 
larged, while  the  muscular  walls  are  thinned  by  distention.  The  dilata- 
tion is  often  unilateral,  that  is  to  say  confined  to  the  right  or  to  the  left 
heart 

Hyperplasia  of  the  cardiac  tissues  is  generally  due  to  true  hypertro- 
phy of  flie  muscular  elements,  the  walls  becoming  abnormally  thick. 
It  may  be  confined  to  the  walls  alone,  or  may  extend  to  the  trabecule 
and  papillary  muscles;  indeed  the  latter  may  show  the  change  more 
strikingly  than  the  other  parts.  If  no  secondary  degeneration  has  inter- 
vened the  hypertrophied  muscle  appears  firm  and  brownish-red  in  color. 
The  general  texture  is  not  altered,  but  the  muscle-elements  are  larger 
mid  more  numerous  than  is  normal.  Higher  degrees  of  hypertrophy  are 
palpable  even  without  section,  the  resistance  and  firmness  of  the  wali 
being  greatly  increased. 

The  size  of  the  cavities  in  hypertrophy  varies  much.  If  dilatation 
coexist  with  hypertrophy,  so  that  the  cavities  are  larger  than  normal,  we 
speak  of  it  as  excentric  hypertrophy  ;  if  they  are  smaller  it  is  coneen* 
trie  hypertrophy  ;  if  they  are  of  normal  size,  it  is  simple  hypertro- 
phy. Very  frequently  the  hypertrophy  is  not  general,  but  confined  to 
one  side  only.  Hypertrophy  with  dilatation  of  the  right  heart  involves 
i  tin-ease  chiefly  in  the  transverse  dimensions;  hypertrophy  with  dilata- 
tion of  the  left  hea/t  increases  rather  the  longitudinal  or  apex-to-baso 
measurement. 

According  to  Beneke  {DU  anat.  Qrundlagen  der  Constitute 
Marburg  1878)  the  normal  volume  of  the  adult  male  heart  ia  260-310  ccm.  for 
stature  of  11H-175  cm. ;  or  150-190  ccm.  for  every  100  cm.  of  height.    The  growth 
of  the  heart  is  most  rapid  at  two  periods  of  life,  namely  during  infancy,  and 
the  time  of  puberty:  it  is  much  less  rapid  in  the  interval.    In  cases  of  hy] 
phy  the  volume  of  the  heart  may  rise  to  600-700  ccm.;  or  300-400  ccm.  for 
100  cm.  of  height. 
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.  Dilatation  of  the  heart  is  in  part  doe  to  increased  resistance 
opposed  to  the  heart's  contraction,  and  in  part  to  textural  change  in  its 
walls. 

Hypertrophy  of  the  heart  is  the  result  of  increased  work,  and  is  a 
true  functional  hypertrophy.  It  of  course  implies  not  merely  that 
increased  work  is  called  for,  but  that  the  conditions  as  regards  increased 
nutrition  of  the  cardiac  tissues  are  sufficiently  favorable;  if  the  conditions 
were  unfavorable  the  only  result  of  increased  strain  (that  is  increased 
resistance  to  be  overcome)  would  be  dilatation. 

The  work  required  of  the  heart  may  be  increased  from  various  causes* 
Congenital  narrowness  of  the  aorta  may  induce  hypertrophy  of  the  left 
ventricle  even  in  an  infant,  if  it  is  well  nourished.  Other  congenital 
affections  leading  to  left  hypertrophy  are — affections  of  the  valves  pro- 
ducing incompetency  or  stenosis  of  the  aortic  orifice  (Arts.  281-284)  ; 
affections  of  the  arteries,  such  as  atheroma  or  sclerosis  of  the  iutiina  (Art. 
297),  and  aneurysms  (Art.  303),  both  of  which  increase  the  arterial 
resistances;  partial  destruction  of  the  renal  epithelium,  and  disorders  of 
innervation,  by  which  two  latter  causes1  the  functional  activity  of  the 
heart  is  increased,  Pericardial  adhesions  may  likewise  induce  compensa- 
tory hypertrophy.  Right  hypertrophy  is  the  result  of  disease  at  tin- 
mitral  or  pulmonary  valves,  and  of  affections  of  the  lungs  in  which  the 
capillary  area  is  seriously  diminished  or  extensive  pleural  adhesions  are 
form 

Hypertrophy  which  follows  as  the  result  of  visible  anatomical  lesions 
of  the  vascular  system,  or  of  the  kidneys,  or  as  the  result  of  increased 
action  due  to  nervous  influences,  is  usually  referred  to  as  symptomatic 
hypertrophy.  An  idiopathic  form  of  hypertrophy  is  also  described, 
which  is  not  referable  to  any  increase  in  the  heart's  work ;  but  this  must 
be  at  least  very  rare.  Even  if  in  many  instances  we  are  unable  to  demon- 
strate anatomically  the  factors  on  which  the  hypertrophy  depends,  we 
cannot  at  once  infer  that  during  life  no  cause  existed  which  involved  an 
increased  demand  on  the  heart.  Within  recent  years  observation  has 
shown  that  long-continued  bodily  exertion  is  particularly  apt  to  cause 
functional  hypertrophy  ;  and  according  to  Tkaube  luxurious  habits  of 
life  may  produce  a  like  result. 

Fatty  enlargement  of  the  heart,  obesity  or  lipomatosis,  is  due 
chiefly  to  the  deposit  of  fat  in  the  subpericardial  connective  tissue.  The 
normal  investment  of  fat  is  abnormally  increased  by  increased  supply 
and  decreased  consumption.  The  connective-tissue  cells  normally  free 
from  fat  are  transformed  here  and  there  into  fat-cells,  so  that  adipose 
tissue  appears  not  only  on  the  surface,  but  also  in  the  intermuscular 
septa.  In  extreme  lipomatosis  the  endocardium  may  also  contain  adi- 
pose tissue,  and  the  function  of  the  heart  may  be  seriously  interfered 
with. 
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The  fact  that  hypertrophy  of  the  left  ventricle  is  associated  with  certain  acute 
and  chronic  renal  affections  has  been  variously  accounted  for  by  various  authori- 
ties. Some  look  for  the  cause  of  the  hypertrophy  in  a  general  increase  of  the 
volume  of  the  blood  (TraUBE,  Bamberger),  others  in  some  change  of  ita  compo- 
sition (Brkjbt,  Senator,  Ewald),  others  again  in  a  wide-spread  change  (arterto- 
capillary  fibrosis)  in  the  walls  of  the  smaller  arteries  (Gull  and  StrrroN).  Bchl 
refers  it  to  "  post-inflammatory  over-nutrition  "  of  the  heart.  The  outcome  of 
recent  research  undoubtedly  is— that  cardiac  hypertrophy  following  upon  renal 
disease  La  dependent  on  increased  arterial  blood -pressure.  COHNHElM  explains  the 
increase  of  pressure  thus;  the  degree  of  tonic  contraction  (i.  e.  the  calibre)  of  the 
renal  arterioles  is  determined  simply  by  the  proportion  of  urinary  matters  con- 
tained in  the  blood  which  circulates  through  them;  the  supply  of  blood  to  a  dis- 
eased kidney  is  as  great  as  to  a  healthy  one;  if  abnormal  resistances  are  interposed 
beyond  the  renal  arterioles,  in  the  capillaries  or  glomeruli,  for  example,  the  pres- 
sure in  the  renal  arteries  and  so  throughout  the  system  must  rise. 

The  most  likely  view  is— that  the  increase  of  arterial  pressure  is  due  to  in- 
creased resistances  in  the  arterioles  throughout  the  entire  body  When  cardiac 
hypertrophy  is  induced  by  primary  renai  iiseaso  we  must  conclude  that  the 
resistances  to  the  circulation  outside  the  kidneys  have  been  increased  n  conse 
quence  of  the  renal  affection.  The  increased  resistance  is  due  to  a  contraction  of 
the  arterioles,  and  this  is  brought.about  either  by  the  direct  action  of  the  uri- 
nary matters  in  the  circulation,  or  by  reflexes  from  the  kidneys,  or  by  stimula- 
tion of  the  vaso-motor  centre. 

References :— Traube,  Gesamm.  Abhand.  n.,  in.;  Johnson,  Med.  Chir,  Tram* 
xxxm.  (1850),  ix  (1968) ;  Gull  and  Sutton,  ibid,  lv.  (1872) ;  BrnL,  Mitth.  patL 
Inxt.  ztt  Vihirltr/i.  tS?8;  Bamberger,  Sa mm.  klhi  Vortrtige  173  ;  EwaLD,  Virch. 
Arch.  vol.  71 ;  Senator,  (bid,  vol.  73 ;  Grawitz  and  Israel,  ibid.  vol.  77  ;  Israel, 
Ml  vol.  80;  Cobnheim  Allg.  Pctth.  n.;  Roy,  Proc.  Camb.  Phil.  Sta  iv  1 1881); 
Zander,  Morbus  Brightii  If,  Herzh^fpertrojjhie  In.  Diss.  Konigsberg  1881,  and 
Zeitwhr.  f.  klin.  Med.  rv.  {with  an  elaborate  discussion  of  the  various  theories); 
Discussion,  Trans,  intern,  med,  congress  vol.  I,  London  1881. 


CHAPTER    X. 

ENDOCARDITIS  AND   MYOCARDITIS. 

280.  Acute  endocarditis  is  an  inflammatory  process  set  up  by  the 
presence  in  the  blood  of  some  irritant  Biibstance.  It  most  commonly 
attacks  the  valves,  but  it  may  occur  at  any  point  of  the  endocardial 
lining.  It  usually  takes  the  form  of  *  vegetative '  or  '  warty*  endocardi- 
tis, which  is  characterized  by  the  formation  of  small  knotty  and  warty 
growths  or  vegetations,  translucent  or  grayish  or  yellowish  in  tint,  and 
projecting  from  the  surface  of  the  membrane.  These  are  often  overlaid 
and  concealed  by  white  or  reddish  or  mottled  thrombi. 

The  valvular  vegetations  generally  form  in  rows  along  the  lines  of 
contact  of  the  valves  in  closure;  but  they  may  be  spread  over  the  surface 
of  the  valves,  or  aggregated  in  groups  to  form  large  nodular  or  cauli- 
flower-like excrescences.  When  they  affect  other  parts,  such  as  the  wall 
of  the  auricle,  the  ventricular  septum,  the  apex,  etc.,  they  are  in  general 

«>sed  irregularly,  and  may  be  aggregated  into  nodular  masses  or 
scattered  in  isolated  patches.  If  the  separate  vegetations  are  all  small 
but  numerous  and  closely  set,  they  may  give  the  surface  a  granular  or 
Bhaggy  or  merely  turbid  appearance;  and  close  examination  may  bo 
required  to  make  out  their  individual  existence.  In  the  mildest  forms 
no  prominences  above  the  surface  are  formed,  so  that  the  true  nature  of 
the  patches  is  only  to  be  made  out  with  the  microscope. 

281.  The  vegetations  consist  essentially  of  subendocardial  exudations 
and  infiltrations. 

The  surface  layers  of  the  fully-developed  vegetation  (Fig.  125  c)  are 
made  up  of  granular  (e)  and  fibrinous  masses,  which  are  for  the  most 
part  merely  coagulated  exudations,  Now  and  then  patches  appear  which 
are  distinguished  by  their  fine  and  uniform  granulation  (/;),  and  hy  their 
avidity  for  andin-stains;  they  are  possibly  colonies  of  micrococci. 

Among  the  granular  masses  certain  peculiar  colorless  flakes  or  proto- 
plasmic lumps  (/)  appear,  which  are  probably  nothing  more  than 
necrosed  and  coagulated  endocardial  cells.  This  is  rendered  more  likely 
by  the  gradual  transition  observable  between  the  persisting  nucleated 
endocardial  tissue  and  the  non-nucleated  lumps.  The  deeper  layers  (d) 
of  the  growth  are  infiltrated  with  small  leucocytes,  the  infiltration 
extending  in  places  to  the  superficial  granular  masses  and  to  the  deeper 
subendocardial  tissues  (£). 


4GS 


THE   VASCULAR    MECHANISM. 


The  genesis  and  the  significance  of  the  process  are  apparent  from  the 
consideration  of  such  a  vegetation.  We  see  that  it  is  an  exudative 
inflammation,  in  which  the  exudation  permeates  the  tissues  and  in  part 
coagulates.  Where  coagulation  takes  place  the  tissue  undergoes  necrosis: 
where  there  has  been  only  an  infiltration  of  leucocytes  the  tissue  per- 

The  inflammatory  process  is  therefore  diphtheritic  in  its  nature  (Art. 
103),  It  is  closely  related  to  superficial  diphtheritic  inflammation  of 
the  mucous  membranes  (Art,  435),  and  to  pustulation  of  the  cutaneous 
surface  (Art.  388). 

As  we  have  already  said,  vegetations  are  not  an  invariable  accompani- 
ment of  endocarditis.  The  inflammatory  change  is  often  recognizable 
only  by  the  existence  of  more  or  less  marked  infiltration  of  the  fibrous 
tissues  of  the  lining  membrane. 


Fig.  125.— Section  toboooh  a»  endocardi-tic  v«orrATiow, 
{From  the  auricle  :  hormatozyUn  staining  :  X  150.) 


o,  endocardium, 

If,  subendocardial  fibrous  t italic,. partly  Infil- 
trated with  leucocyte*. 

c,  the  vegetation. 

d,  infiltrated  leucocytes. 

«,  upper  part  of  the  growth  consisting  of 
fibrous  and  granular  ooagula. 


/,  colorless        denueleated        protoplasmic 


0,  finely  granular  substance  (?  micrococci). 
h,  son e  of  transition  from  the  twdeatroyed 

infiltrated  tissue  to 

coagulated  tissue. 


The  cause  of  the  inflammatory  erudation  is  in  some  cases  at  least  to  be  set 
down  to  the  settlement  of  morbific  organisms  in  the  tissues.  KixBS(Arch.  /. 
exp.  Path,  DC.)  and  Eberth  (Virch,  Arch.  vol.  72)  have  demonstrated  the  pres- 
ence of  microparasttcs  in  endocarditis.  Whether  the  granular  masses  represented 
in  Fig.  125  g  are  really  micrococci  ia  questionable,  for  the  staining  is  not  very 
intense.  Zieoler  met  with  a  case  of  acute  vegetative  endocarditis,  in  which 
metastatic  inflammations  of  the  heart-substance  and  of  the  kidneys  appeared, 
and  in  this  h*>  found  colonies  of  micrococci  in  the  blood-vessels  of  the  affected 
organs.     Nauwerck  recently  found  numbers  of  similar  colonies  in  a  case  which 
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proved  fatal  after  fonr  months'  duration.  The  colonies  existed  not  merely  in 
the  thickened  vegetations  of  the  valves,  but  also  in  the  still  unaltered  parts  of  the 
endocardium  and  in  the  muscular  walL 

Endocarditis  most  commonly  occurs  associated  with  rheumatic  affections, 
©specially  with  acute  general  rheumatism,  now  regarded  by  some  as  of  micro- 
parasitic  origin.  But  it  is  also  found  in  other  conditions,  as  in  measles  and  scar- 
latina and  in  fatal  cases  of  nephritis,  pneumonia,  typhoid,  septicaemia,  et<\ 
Very  commonly,  too,  it  develops  in  patients  who  are  sinking  under  chronic  sup- 
purations, especially  in  the  course  of  ulcerative  cancer,  or  phthisis?.  Leyden 
says  it  also  occurs  after  gonorrhoea.  These  facts  point  on  the  one  hand  to  the 
conclusion  that  endocarditis  is  produced  by  bacteria,  and  on  the  other  hand  that 
the  bacteria  are  not  always  of  the  same  form,  perhaps  are  of  different  sperms. 
In  other  words  the  etiology  of  endocarditis  is  probably  multiform,  not  simple 
(Art.  304). 

.  The  ultimate  coarse  of  endocarditis  varies  in  different  cases. 
The  superficial  granular  masses  and  the  investments  of  fibrin  overlying 
t  lie  vegetations  are  incapable  of  organization.  Small  portions  or  patches 
may  be  absorbed,  or  may  become  calcified.  Very  often  the  growth 
softens  and  portions  of  it  are  swept  off  by  the  blood-current;  and  calci- 
fied masses  may  be  swept  oft!  in  like  manner.  In  either  case  embolism 
is  the  result. 

As  necrosed  masses  are  thns  washed  oat  excavations  remain  which 
are  practically  ulcers;  they  may  be  small  or  large.  In  so-called 
nlcerative  endocarditis  the  destruction  of  tissue  goes  deeper  still,  so 
that  a  valve,  for  instance,  may  be  deeply  and  extensively  eroded  by 
ulceration.  In  this  way  the  weakened  and  infiltrated  tissue  which 
remains  may  give  way  under  the  pressure  of  the  blood,  and  a  saccula- 
tion, or  acnte  valvular  aneurysm,  may  be  produced;  or  the  process  may 
go  further  and  lead  to  perforation,  and  oven  to  the  detachment  of  a  con- 
siderable fragment  of  the  valve.  Similar  ulcerations  may  involve  other 
parts,  such  as  the  char  dm  tendinem,  which  may  in  this  way  be  severed 
from  their  valvular  attachments. 

Ulcerative  endocarditis  is  usually  the  result  of  pyasmic  or  septic 
infection. 

The  vegetative  and  ulcerative  forms  pass  gradually  into  each  other,  so  far  as 
their  anatomical  manifestations  are  concerned,  The  ulcerative  form  has  usually 
been  compared  to  the  diphtheritic  inllanimations  of  the  mucous  membrane,  but 
this  is  less  than  the  truth;  the  vegetative  form  is  likewise  a  diphtheritic  inflam- 
mation with  coagulative  necrosis  of  the  solid  tissues.  The  two  forms  seem 
moreover  to  differ  etiological ly;  the  pernicious  or  ulcerative  type  being  associ- 
ated with  septic  or  pyaemic  processes,  the  vegetative  with  articular  rheumatism. 
Eberth  (VircJi.  Arch.  vol.  57  and  CVrarp,  /.  achweiz.  Aerzte  1872)  was  the  first 
who  demonstrated  the  presence  of  bacteria  in  ulcerative  endocarditis.  Since 
then  the  fact  has  more  than  once  been  verified  (Maier,  Vireh.  A  rch,  vol.  62;  Bur. 
KART,  Berl  klin.  IVoch.  1874;  Sansom  Lettsomian  lectures  London  1883). 

Perforation  of  the  valves  as  a  consequence  of  inflammation  is  not  to  be  con- 
founded with  so-called  fenestration,  often  found  as  a  congenital  anomaly  in  the 
sigmoid  valves  above  the  lines   of  contact  in  closure.    This  condition  differs 
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essentially  from  the  other,  not  merely  in  the  difference  of  its  site  but  in  the 
absence  of  inflammatory  infiltration  or  fibrous  thickening  around  the  hiatus. 


283.  Results  of  endocardits.  If  an  attack  of  endocarditis  does  not 
prove  fatal  in  its  early  or  acute  stage,  certain  p]aatio  or  formative  inflam- 
matory processes  are  set  up  at  the  affected  spot,  which  result  in  the 
formation  of  new  tissue  and  the  cicatrization  of  the  defect.  The  ti- 
in  which  tho  new  formation  starts  is  that  which  has  not  succumbed  to 
the  severity  of  the  disease;  the  tissue  in  fact  which  is  infiltrated  but  not 
necrosed*  The  raw  material  for  new  tissue  is  present,  and  the  fixed  cells 
of  the  old  tissue  are  intact. 

For  weeks  and  months  after  the  commencement  of  the  disease  the 
thickened  tissues  of  the  inflamed  valves  are  still  notably  infiltrated  with 
young  cells,  and  may  here  and  there  have  the  appearance  of  ordinary 
granulations.  Very  probably  the  migrated  leucocytes,  and  it  may  be  the 
proliferous  fixed  ceils,  act  as  the  builders  of  the  new  tissue;  and  their 
activity  is  maintained  by  the  formation  of  new  capillaries. 

These  plastic  processes  lead  to  more  or  less  considerable  thickeni 
of  the  endocardium.     In  the  ventricles  and  auricles  they  appear  as  dense 
opaque  white  patches,  which  may  be  indefinite  or  sharply  circumscribed. 

The  segments  of  the  valves  are  thickened,  hardened,  coherent,  and 
deformed  iti  a  multitude  of  ways.  The  tendinous  cords  are  likewise 
thickened  and  shortened,  and  their  ramifications  abnormally  adherent. 

Degenerative  change  frequently  attacks  these  inflammatory  thick- 
enings, and  that  in   any  of  the  forms  mentioned  in  Art.  276.     1 
degeneration,  and  atheroma  with  calcification,  are  the  commonest  forms. 

The  result  of  these  changes  very  often  is  that  the  valves  are  rendered 
functionally  imperfect.  Thickening  and  adhesion  lead  to  narrowing  of 
the  ostia,  or  stenosis;  retraction  or  deformity  of  the  segments  and 
cords  to  imperfect  closure  of  the  ostia,  or  incompetence.  Both  stenosis 
and  incompetence  may  exist  at  the  same  orifice.  It  would  be  impossible 
to  give  in  detail  all  the  varieties  that  occur.  In  mild  cases  the  thicken- 
ing is  slight  and  confined  to  the  free  margin  of  the  valve  and  perhaps 
one  or  two  of  the  cords.  In  severer  eases  the  normal  configuration  of 
the  valvular  apparatus  may  be  entirely  lost.  Thus  the  mitral  opening  is 
often  reduced  to  a  mere  chink  at  the  end  of  a  funnel-like  projection, 
surrounded  by  dense,  firm,  and  all  but  immovable  masses  of  fibrous  tissue. 
If  calcification  ensue  the  parts  round  the  ostium  may  become  perfectly 
rigid  and  immovable. 

We  have  already  alluded  to  the  results  of  valvular  disease  of  this 
kind,  In  general  terms  they  are  these:  the  difficulties  in  the  way  of 
emptying  the  heart  at  each  systole,  whether  from  stenosis  or  regurgita- 
tion, are  such  that  the  blood  tends  to  collect  in  the  ventricle  ;  the  vas- 
cular system  behind  the  diseased  valve  is  permanently  over-distended  with 
blood,  and  so  becomes  dilated  ;  and  the  heart  hypertrophies  to  meet  the 


ENDOCARDITIS   AND    MYOCARDITIS. 


411 


increased  resistance,  beginning  with  the  part  which  serves  to  drive  blood 
through  the  diseased  valve. 

284.  Myocarditis  not  uncommonly  accompanies  endocarditis,  the 
inflammation  extending  by  continuity  from  the  endocardium  to  the 
subendocardial  and  intermuscular  connective  tissue.  In  other  cases  the 
process  may  begin  in  the  muscular  tissue  itself.  In  either  instance  the 
inflammation  is  characterized  histologically  by  the  appearance  of  an  infil- 
tration of  leucocytes  in  the  tissue  of  the  heart-wall. 

Two  forms  of  myocarditis  are  distinguished,  according  as  the  disease 
results  in  induration  or  in  abscess.  Indicative  myocarditis  leads  to 
hyperplasia  of  the  intermuscular  fibrous  tissue,  and  the  formation  of  ten- 


FROIf    XTOCIRDTTIS. 

{Section  through  a  fibroid  trabccula:  hcemotozylin  ttnining:  X  40.) 


a.  endocardium. 

6,  normal  muscle -cell*. 

c,  hyperplastic   connective    tissue    rich    in 

ceil*. 

d,  atrophied  muscle-cells  amid  hyperplastic 

connective  tissue. 


e,  dense  connective  tissue  with  few  nuclei 
and  do  muscle-cells. 

/,  vein,  surrounded  by  a  few  Intact  muscle- 
cells, 

g   small  blood -Teasels, 

ht  inilltratlup  ■>£  leucocytes, 


don-like  scleroses  or  thickenings  (Art.  277),  composed  of  glistening 
white  bands  or  patches  of  dense  fibrous  tissue.  As  endocarditis  is  gen- 
erally present  at  the  same  time,  the  endocardium  will  show  similar  ten- 
dinous streaks  and  patches  on  its  surface.  Not  infrequently  some  of 
the  muscular  trabecule  are  transformed  into  coarse  fibrous  cords. 

The  new  fibrous  tissue  (Fig.  126  e)  when  fully-developed  is  dense 
and  almost  free  from  cells ;  if  the  inflammatory  process  is  kept  up,  it 
may  still  contain  infiltrated  leucocytes  (h)  in  some  spots. 


I 
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The  muscle-cells  have  in  many  places  disappeared  ;  in  other  p!a< 
especially  near  the  periphery,  they  remain  but  show  evident  signs  of 
atrophy  (d).  When  the  inflammation  is  more  recent,  the  tissue  is 
grayer  or  more  reddish,  and  richer  in  cells  and  in  vessels.  At  first  noth- 
ing is  seen  but  an  infiltration  of  small  cells,  amid  which  the  muscle-cells 
appear  in  various  stages  of  disintegration  ;  and  sometimes  ha?moTrhage 
occurs.     The  disintegrated  muscle-cells  are  not  afterwards  replaced. 

The  smaller  scleroses  have  no  serious  effect  on  the  heart's  function  ; 
but  the  larger  ones  which  involve  a  considerable  extent  of  the  muscular 
substance  may  have  a  very  harmful  effect.  The  new  tissue  is  not  con- 
tractile, and  so  does  not  take  a  share  in  the  general  contraction  of  the 
heart ;  while  if  it  is  at  all  pliable  or  distensible  the  blood-pressure  may 
force  it  to  give  way  and  bulge  into  a  sacculation,  z\nd  thus  an  aneurysm 
of  the  heart  is  formed. 

Purulent  myocarditis  usually  accompanies  pyaemic  infections,  and 
is  due  to  bacteria  which  have  reached  the  heart-muscle  through  the 
coronary  arteries.  Small  yellowish  or  grayish  abscesses  are  fornietl. 
They  may  break  inwardly,  and  lead  to  cardiac  ulcer  ;  or  outwardly  and 
set  up  pericarditis. 

Larger  myocarditic  abscesses  may  lead  to  rupture  of  the  heart. 

As  we  have  said,  the  aetiology  of  myocarditis  corresponds  in  general  with  that 
of  endocarditis  ;  but  there  are  certain  irritants  which  may  Bet  up  my  oca  r 
though  they  do  not  usually  affect  the  endocardium.  Thus  according  to  Leydkn 
(Zeit&chr.  f.  klin.  Med.  iv.)  the  poison  of  diphtheria  often  causes  myocarditis, 
while  endocarditis  a  rare  complication.  Rosenbach  {Virch,  Arch.  vol.  79)  found 
granular  and  waxy  degeneration  of  the  heart-muscle  in  diphtheria.  Leyden 
moreover  states  that  the  virus  of  small-pox,  of  epidemic  meningitis,  or  of  relaps- 
ing fever,  may  bring  about  myocarditis. 

On  the  myocarditis  and  sclerosis  that  follow  myomalacia  see  Art.  277. 


CHAPTER  XI. 


INFECTIVE  GRANTJLOMATA,   TUMORS,   AND  PARASITES  OF  THE 

HEART. 

285.  Tubercle  is  the  commonest  of  the  grannlomata  affecting  the 
heart;  syphiloma  is  more  rare.  In  acute  miliary  tuberculosis  the  heart 
does  not  escape  the  general  invasion  ;  but  it  is  much  less  common  to  find 
larger  caseous  nodules  in  its  substance.  When  they  do  occur  it  is  almost 
invariably  in  connection  with  like  caseous  nodules  in  the  pericardium, 
Gummata  are  very  rare.  They  lie  in  the  wall  of  the  heart  embedded  in 
dense  hyperplastic  fibrous  tissue ;  and  according  to  their  age  appear  as 
soft  reddish  or  grayish  patches,  or  as  dry  yellow  cheesy  nodes.  Simple 
inflammatory  indurations  of  the  beart-maiscle  occur  as  a  consequence  of 
congenital  or  acquired  syphilis,  and  these  are  more  common  than 
gummata. 

Of  the  true  tumors  several  kinds  may  attack  the  heart  primarily, 
such  as  sarcoma,  fibroma,  lipoma,  myxoma,  and  myoma ;  but  they  are 
all  of  them  rare. 

Secondary  tumors  are  more  frequently  found,  especially  secondary 
carcinomata.  The  tumor-germs,  other  than  those  that  seize  upon  the 
heart  from  the  pericardium,  reach  the  heart-muscle  through  the  circula- 
.  The  growths  may  he  seated  in  the  substance  of  the  wall,  or  may 
protrude  into  the  cavities,  or  into  the  pericardial  sac.  Occasionally 
tumors  attack  the  heart  by  continuity  from  the  mediastinum,  the  oeso- 
phagus, or  the  stomach. 

The  effect  of  such  tumors  on  the  heart  will  of  course  depend  on  their 
seat  and  size.  If  large  they  may  interfere  seriously  with  its  action. 
Thrombi  readily  form  on  tumors  which  project  into  the  cavities.  Soft- 
ening and  ulceration  of  new  growths  may  lead  to  rupture  of  the  heart. 

Of  parasites  Ct/sficercus  and  Echinococcus  are  found  in  the  heart, 
Echinococcus  (hydatids)  may  lead  to  its  rupture. 

For  references  see  Obts's  Lehrb.  d,  spec,  path.  Anat.  vol.  i.  Berlin,  1888. 


CHAPTER  XII. 


HYPOPLASIA.  AND  DEGENERATION  OF  THE  VESSELS. 

286.  A  blood-vessel  consists  essentially  of  an  endothelial  tube ;  bot 
all  vessels  above  a  certain  size  have  their  endothelial  walls  strengthened 
by  the  addition  of  connective  tissue,  elastic  tissue,  and  muscle-cells;  and 
all  again  above  a  somewhat  larger  size  have  nutrient  vessels  of  their  own, 
the  so-called  00*8  vasorum. 

The  diseases  of  the  vessels  are  processes  affecting  the  vessel-walls 
alone,  or  the  vessel-walls  with  the  surrounding  tissue;  or  they  may  form 
merely  a  part  of  some  general  affection  of  the  parenchyma  of  the  organs 
through  which  the  vessels  run.  The  latter  is  especially  the  case  with  the 
smaller  vessels  embedded  in  the  substance  of  the  organs. 

The  malformations  of  the  vessels  which  have  clinical  importance 
have  already  been  referred  to  in  treating  of  the  malformations  of  the 
heart.  Here  we  need  refer  again  only  to  the  condition  of  general  under- 
growth or  hypoplasia  of  the  vessels  associated  with  chlorosis,  and  charac- 
terized by  abnormal  narrowness  of  the  channels  and  thinness  of  the  walls, 
especially  of  the  greater  arteries.  The  very  frequent  anomalies  of  posi- 
tion, course,  and  distribution  which  are  met  with  in  arteries  and  veins 
arc  treated  of  in  text-books  of  normal  anatomy. 

According  to  Beneke  (Die  anat.  Qrundlagen  d.  Ctmatitutions-anomalieen 
Marburg  1878)  the  circumference  of  the  ascending  aorta  in  a  new-born  infant  is 
20  mm.,  in  an  adult  60  mm.;  the  pulmonary  artery  measuring  23  mm.  and  65 
mm.  in  the  two  cases  respectively.  Above  the  bifurcation  of  the  abdominal  aorta 
the  circumference  in  the  adult  measures  S3  mm. 

287,  Simple  atrophy  of  the  walls  of  arteries  and  veins  is  observed 
in  connection  with  general  marasmus  and  atrophy  of  individual  orguns. 
After  amputation  of  a  limb  the  vascular  trunks  of  the  stump  usually 
become  smaller.  Instead  however  of  this  simple  and  uncomplic 
atrophy  we  more  often  find  evidence  of  partial  disappearance  of  some 
constituent  (such  as  the  muscular  fibres)  of  the  vessel-wall,  the  result  of 
iuflammutory  or  degenerative  change. 

Fatty  degeneration  of  the  vessels  is  the  most  frequent  of  all  the  de- 
generative changes  to  which  they  are  subject.  It  usually  attacks  the  in- 
ner and  middle  coats,  more  rarely  the  adventitia. 

Fatty  change  of  the  intima  is  most  commonly  exemplified  in  the  ao 
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but  it  is  frequent  enough  in  the  larger  arteries,  including  the  pulmonary 
artery. 

The  slightest  degree  of  fatty  change  is  not  apparent  to  the  naked  eye. 
More  marked  degrees  are  characterized  by  the  opaque  whitish  or  yellow- 
ish appearance  of  the  affected  spots,  which  are  usually  somewhat  irregu- 
lar in  outline.  The  surface  is  at  first  smooth,  but  in  latter  stages  it  be- 
comes uneven  or  velvety. 

The  process  begins  with  the  fatty  degeneration  of  the  cells,  which  be- 
come filled  out  with  oil- globules  (Fig.  127  A),  If  the  change  proceeds 
further  the  arrangement  of  the  oil-globules  ceases  to  be  so  definite  as  it 
is  in  the  figure;  they  not  merely  occupy  the  place  of  the  cells  but  also 
accumulate  between  the  fibres  of  the  intercellular  ground-substance.  In 
still  more  advanced  cases  subendofchelial  cavities  are  formed  by  softening. 
At  this  stao;e  leucocytes  generally  appear,  which  have  migrated  from  the 

IF».  137,    A,  Cjcllb  from  thr  istima  of  the  aorta  showing  fatty  deoenrratior. 
(Seen  on  the  flat.) 
B,  Fatty  capillary  from  the  brain. 
{Perosmic  acid  preparation  I   X  Soft) 
vasorum,  and  take  up  the  fatty  products  of  disintegration  into  their 
substance;  it  is  in  this  way  that  fat-granule  carrying  cells  arise. 

The  favorite  seats  of  fatty  change  in  the  aorta  are  immediately  above 
the  valves,  and  at  the  places  where  the  large  and  small  arteries  are  given 
off.  The  change  is  most  common  iu  anaemic  anil  in  aged  patients.  In 
the  pulmonary  artery  it  seems  most  favored  by  causes  producing  stagna- 
tion in  the  pulmonary  circulation,  in  consequence  of  which  the  carbonic 
acid  of  the  blood  is  imperfectly  removed  from  it.  Spots  of  fatty  degen- 
eration occur  in  like  manner  in  the  lining  membrane  of  the  veins  when 
the  circulation  through  them  is  chronically  impeded. 

Fatty  degeneration  is  common  in  the  capillaries  (Fig.  127  B)f  partly 
as  the  result  of  simple  disorders  of  circulation,  partly  of  changes  in  the 
blood  itself  such  as  are  met  with  in  infective  diseases  and  in  certain 
forms  of  poisoning  (phosphorus  or  arsenic). 

The  tunica  media  may  be  affected  as  well  as  the  intima,  the  fatty 
change  specially  attacking  the  muscle-cells,  which  in  consequence  often 
perish  outright.     The  general  course  of  the  process  is  the  same  as  in  the 
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case  of  the  intima;  but  its  effect  on  the  functions  of  the  vessels  is  more 
serious.  Thus  degeneration  of  the  middle  coat  may  lead  to  rapture  of 
the  vessel;  while  calcification  follows  readily  upon  fatty  change,  and  the 
1  may  thus  Iobo  its  elasticity  and  contractility,  and  remain  a  mere 
rigid  pipe. 

The  cells  of  the  adventitia  are  found  to  become  fatty  in  enrm> 
with  like  change  either  in  the  interior  coats,  or  in  the  parenchyma  of  the 
surrounding  organ;  the  change  has  no  special  significance.     JTot  infre- 
quently the  fat  found  in  the  meshes  of  the  adventitia  is  not  produced 
there,  but  is  merely  deposited  from  the  lymphatics. 

See  on  this  subject  Virchow  (Virch.  Arch.  vols.  1  and  3,  and  Oemmm.  Ab- 
kand.  (18.16)  p,  493);  Lanohans  (Virch.  Arch.  vol.  SO), 

888.  Amyloid  degeneration  of  the  vessels  is  very  frequently  met 
with.  As  was  pointed  out  in  Art.  52  the  vascular  system  is  in  a  special 
way  singled  out  as  the  seat  of  amyloid  deposit  In  the  larger  vessels  the 
intima  is  most  apt  to  be  affected;  in  the  smaller  vessels  the  media,  and  to 
some  extent  the  adventitia. 

Hyaline  degeneration  (Art.  63)  is  the  term  used  to  describe  certain 
morbid  appearances  in  the  vessel-wall,  which  have  certainly  not  always 
the  same  significance.  In  the  first  place  the  term  is  applied  to  a  peculiar 
transformation  of  the  intima  of  the  larger  vessels,  by  which  it  is  changed 
into  a  homogeneous  connective  tissue  with  few  nuclei;  in  this  atheroma 
often  takes  its  rise  (Art.  290).  A  second  form  of  homogeneous  change 
bearing  the  same  name  affects  chiefly  the  smallest  arterioles  and  capilla- 
ries; it  is  of  tones  t  observed  in  the  renal  glomeruli,  in  the  choroid,  and  in 
the  brain.  In  the  case  of  the  capillaries  the  change  is  preceded  by  pro- 
liferation of  the  nuclei  of  the  cells  (Oeller);  then  homogeneous  or 
hyaline  deposits  are  formed  on  the  exterior  of  the  capillary  tube,  which 
are  at  first  scattered  but  presently  aggregate  into  masses  encircling  the 
tube.  Thrombi  are  occasionally  formed  in  the  altered  capillaries,  and 
after  a  time  they  too  assume  a  homogeneous  appearance. 

In  the  arterioles  the  change  may  extend  to  all  the  coats  of  the  vessel, 
or  be  limited  to  one  only;  the  chauge  may  here  as  in  the  capillaries  be 
preceded  by  proliferation  of  nuclei;  and  thrombosis  may  likewise  be  set 
up. 

The  genesis  of  the  hyaline  deposit  is  not  always  easily  determined. 
Some  authorities  hold  that  it  depends  mainly  on  the  coagulation  of  ex- 
travasated  red  and  white  blood-cells.  In  other  cases  it  is  due  to  a  homo- 
geneous metaplasia  of  the  connective  tissue. 

Calcification  of  the  vessels  occurs  chiefly  in  cases  where  the  nutri- 
tion of  the  vessel- wall  is  impaired,  and  where  the  tissue  has  already 
undergone  some  antecedent  degenerative  change.  Thus  calcification  in 
the  arteries  is  a  very  common  sequel  of  fatty  change;  and  also  of  sclero- 
sis or  atheroma  (Arts.  297  and  298).     The  calcareous  matter  is  deposited 
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in  the  intima  or  media.  In  the  former  it  is  mainly  the  sclerosed  or 
atheromatous  patches  themselves  which  become  calcified;  so  that  definite 
ind  coherent  calcareous  plates  are  formed,  which  maybe  removed  en- 
entire.  In  the  case  of  the  media  the  process  may  go  so  far  as  to  convert 
the  whole  vessel  into  a  hard  and  rigid  tube;  this  occurs  most  commonly 
in  the  larger  and  middle-sized  arteries  of  the  trunk  and  limbs.  The 
inner  surface  of  such  arteries  has  often  a  ribbed  or  corrugated  appear- 
ance, fine  white  circular  ridges  running  round  the  wall.  If  the  intima 
be  peeled  off  (and  it  is  usually  very  loosely  attached),  it  is  seen  that  the 
i  spring  from  the  middle  coat  The  intima  itself  is  sure  to  be  more 
or  less  atheromatous. 

The  calcareous  salts  are  deposited  in  small  shining  grains  lying  in 
the  muscle-cells  or  in  the  intercellular  tissue.  In  the  middle  coat  of  the 
aorta  (Fig.  128)  they  lie  irregularly  in  the  spaces  separating  the  elastic 
Hmellse. 

Calcification  of  tho  capillaries  is  chiefly  met  with  in  tumors  of  the 
*>j>tral  nervous  system. 


Fio.  128.    Calcification  of  thk  tfnica  media  or  thb  aokta. 
(27m  deposit  lie*  between  the  elastic  lamella  :    X  3*0.) 


The  veins  may  also  be  the  seat  of  calcareous  deposits,  but  much  less 
frequently  than  the  arteries.  The  deposits  chiefly  occur  in  dilated  and 
varicose  veins,  and  then  generally  in  the  inner  strata  of  the  middle 
coat. 

Necrosis  of  the  vessel-wall  is  generally  a  result  of  an  inflammation 
set  up  in  the  surrounding  tissue  aud  resulting  in  general  necrosis  and 
disintegration.  Diphtheria  and  caseous  tuberculosis  are  of  this  kind; 
and  the  vessels  undergo  changes  analogous  to  the  changes  in  tho  other 
tissues  affected,  But  besides  this  acute  necrosis  there  is  a  more  gradual 
*  necrobiosis '  of  the  vessel -wall  in  which  the  tissue  first  becomes  homo- 
geneous and  then  breaks  upj  it  mainly  affects  the  intima  (Arts.  297- 
209). 

On  hyaline  degeneration  of  the  vessels  see  Art,  63;  Thoma  ( Virch.  Arch.  vol. 
71);  Ziegleb  (Arch,  f,  klin.  Med.  xxv,);  Leyden  (ZeiUchr.  /,  klin.  Med.  n.); 
Whokrt  (Virch.  Arch.  vol.  19;  Junoe  (Arch.  f.  Ophthalm.  v.);  ScHWElOOEB 
{ibid,  vi.);  Oellmr  (Virch.  Arch.  vol.  86);  Meter  (Arch,  dc  physiol,  tu.)l 


CHAPTER  XIII. 

HYPERTROPHY  AND  HYPERPLASIA  OF  THE  VESSELS. 

289.  True  hypertrophy  of  the  arteries,  that  is  to  say  increase  in 
all  the  coats  of  the  walls  without  loss  of  structure,  is  seen  in  a  marked 
form  iu  the  vessels  which  carry  on  collateral  circulation  after  the  occlu- 
sion of  a  larger  artery.  The  increase  is  most  remarkable  when  it  depends 
on  the  occlusion  of  one  of  the  large  arterial  trunks.  The  collateral  ves- 
sels increase  in  length  as  well  as  in  width  and  thus  become  convoluted, 
while  the  increase  in  the  thickness  of  the  wall  is  even  greater  IB  ptx>] 
tiou.  Local  hypertrophy  rutiy  likewise  follow  upon  increase  of  blood- 
pressure,  Bucb  as  occurs  in  front  of  a  contracted  portion  of  the  vessel.  If 
the  pressure  of  the  blood  be  generally  increased  throughout  the  system, 
as  it  is  in  chronic  B right's  disease,  the  smaller  arteries  may  become  uni- 
versally hypertrophied. 

The  so-called  anastomotic  or  racemose  aneurysm  (Art  151)  is  mainly 
due  to  dilatation,  convolution,  and  hypertrophy  of  arteries  and  capil- 
laries. And  in  hypertrophy  of  the  organs,  as  in  ordinary  development 
or  iu  new-formations,  the  arteries  tend  to  become  more  or  less  hyper- 
trophied. 

Veins  and  capillaries  may  hypertrophy  like  arteries,  especially  under 
the  conditions  just  mentioned,  which  are  associated  with  increased  blood- 
supply. 

Hypertrophy  implies  increase  in  the  elements  of  the  vessel-walls,  but 
not  in  the  number  of  the  vessels;  the  latter  is  hyperplasia,  and  is  an 
extremely  common  occurrence.  In  the  General  Pathological  Anatomy 
we  pointed  out  that  the  development  of  new-formations  of  any  size  in- 
volved of  necessity  the  formation  of  new  vessels;  and  in  Art  86  we  de- 
scribed the  mode  in  which  this  takes  place.  At  first  capillaries  only 
appear;  but  by  the  multiplication  of  the  elements  of  the  walls  and  their 
progressive  differentiation  arteries  and  veins  are  ultimately  elaborated* 


CHAPTER  XIV. 

INFLAMMATIONS  OF  THE  VESSELS. 

K>.  We  have  already  had  occasion  to  allude  to  two  varieties  of  in- 
latory  change  affecting  the  walls  of  the  vessels.  From  one  point  of 
view,  we  have  spoken  of  an  alteration  in  the  vessel-wall  as  an  essential 
factor  in-all  inflammatory  processes,  this  alteration  being  the  condition 
antecedent  to  the  quantitative  and  qualitative  changes  in  the  current  of 
rransudation  from  the  smaller  vessels  into  the  tissues.  The  increased 
permeability  of  the  vessel-wall  permits  the  escape  from  the  capillaries 
:mil  veins,  not  only  of  liquid,  but  of  large  numbers  of  white  and  occasion- 
ally red  blood-cells  (Art.  96).  The  second  form  of  inflammatory  change 
dealt  with  was  that  concerned  in  the  organization  of  thrombi  (Art.  255). 
e  the  vessel-wall  became  inflamed  in  corn-sequence  of  the  irritating 
M  nee  of  a  foreign  body,  the  thrombus  itself;  and  the  inflammation 
tlted  in  the  development  of  granulation-tissue  and  a  cicatrix  within 
the  vein  or  artery.  In  view  of  the  ultimate  result  of  the  inflammation, 
we  might  describe  it  as  a  plastic  obliterating  endarteritis  or  endophle- 
bitis. 

But  in  addition  to  these  two  kinds  of  inflammatory  vascular  change 
we  have  a  series  of  others  which  have  their  seat  in  the  substance  of  the 
vessel-wall  and  lead  to  temporary  or  permanent  changes  extending  to  a 
part  or  the  whole  of  its  thickness.  Arteritis  and  phlebitis  are  used  to 
describe  these  parenchymatous  inflammations  of  the  vessel- wall.  They 
may  arise  as  primarily  vascular  affections  and  be  confined  to  the  proper 
tissues  of  the  vessels;  or  the  surrounding  tissues  may  be  likewise  in- 
volved; or  the  vascular  affection  may  be  secondary  to  an  existing  inflam- 
mation of  the  surrounding  tissues*  The  latter  occurs  in  the  case  of  minute 
vessels  embedded  in  the  tissues,  and  is  to  be  clearly  made  out  only  by  the 
1  of  the  microscope. 

291.  Purulent  arteritis,  issuing  in  suppuration  and  destruction  of 
the  wall  of  the  artery,  is  generally  a  secondary  process  occurring  within 
suppurating  wounds  and  ulcers.  Inflammation  and  necrosis  extend  by 
continuity  from  the  surrounding  tissues  to  the  vessel,  destroying  first  the 
adventitia  and  then  the  other  coats.  The  wall  appears  thickened  and 
yellowish  or  grayish  in  color;  the  iutima  is  turbid,  yellowish  or  grayish, 
and  infiltrated  with  pus.     Often  the  brittle  or  rotten  vessel  gives  way, 
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sis  from  phthisical  lungs,  haemorrhage  from  cancerous  ulcerations,  etc.. 
.are  all  of  this  nature;  and  in  the  same  way  fatal  bleeding  may  occur  from 
suppurative  inflammation  of  the  umbilical  cord  in  infants.  At  times,  as 
in  tuberculosis,  the  necrotic  process  takes  on  a  caseous  character.  Sup- 
puration in  wounds  is  chiefly  conditioned  by  the  invasion  of  micrococci. 
Sometimes  purulent  arteritis  with  necrosis  is  due  to  the  entrance  of 
irritant  matters  into  the  blood,  as  happens  in  embolism  where  the  emboli 
are  virulent  or  infective  (Art.  116).  When  the  destructive  proces 
spreads  from  the  vessel  to  the  neighboring  tissue,  abscesses  are  formed, 


Fl<*.  118,— SSCTIOH  Or  THB  AOKTA  131  4CCTB  A0BTTT18, 

{Carmine  ttaining  :  X  4fi.) 

*,  granular  fibrin  lying  on  the  Ultima, 
r,,  the  same  within  the  intlma. 
/,    blood-vessel  within  the  hyperplastic  In 

tirni. 
g,  small  artery  contracted  by  sclerosis  of  Its 

wails. 


intlma  thickened  by  previous  inflamma- 
tion. 
0,  media  with  infiltrated  leucocytes  dt. 

c,  adventltia    with   Infiltrated     leuco- 

cytes dV 

d,  infiltrated  leucocytes. 


The  pus-corpuscles  which  in  these  processes  accumulate  in  the  sub- 
stance of  the  vessel-wall  are  in  part  derived  from  the  vasa  vasornm,  in 
part  from  the  surrounding  vessels. 
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Purulent  phlebitis  occurs  under  the  same  conditions  as  purulent 
arteritis.  The  walls  of  the  veins  are  thickened  and  discolored,  and  the 
intima  is  turbid.  The  lumen  very  frequently  contains  fresh  or  softened 
and  puriform  thrombi.  The  purulent  inflammation  of  the  vessel  may  be 
preceded  or  followed  by  coagulation  of  its  contents.  The  relation  of  the 
o  processes  is  often  as  follows:  incipient  inflammatory  change  in  the 

sel-wall  gives  the  condition  for  thrombosis;  a  thrombus  forms  and  is 
invaded  by  micrococci;  it  then  breaks  down  into  a  puriform  irritant  mass, 
which  in  its  turn  intensifies  the  inflammatory  change  in  the  vessel-wall 
to  the  pitch  of  suppuration  and  necrosis.  Examples  of  the  process 
(known  as  thrombophlebitis)  are  frequently  met  with,  as  in  the  radicles 
of  the  portal  vuiu,  near  ulcerated  patches  in  the  intestine,  such  as  occur 
in  dysentery  and  in  tiie  veins  of  suppurating  wounds.  If  the  softened 
and  infected  thrombi  pass  into  the  general  circulation,  we  have  pysemia 
and  metastatic  abscesses  as  the  result. 

292.  Hyperplastic  arteritis,  in  its  early  stages,  is  best  studied  in 
cases  of  what  is  called  acute  aortitis,  an  affection  which  however  is 
rarely  seen  exemplified  in  the  post-mortem  room.  It  is  rapidly  fatal  only 
when  it  is  very  extensive;  minor  cases  usually  recover. 

The  changes  it  produces  are  exactly  similar  to  those  described  under 
endocarditis  and  myocarditis. 

The  inner  lining  of  the  affected  vessel  looks  turbid  and  somewhat 
loosened,  or  gray  translucent  granulations  rise  from  its  surface,  or  larger 
irregular  vegetations  resembling  closely  those  seen  in  the  endocardium. 
Thin  films  of  fibrin  often  lie  ever  the  inflamed  patches. 

The  middle  coat  and  the  adventitia,  but  especially  the  latter,  show 
patches  of  gray  or  grayish-red  ;  but  it  rarely  happens  that  their  extent  is 
large  enough  to  allow  them  to  be  readily  recognized  by  the  eye  alone. 

When  the  more  seriously  affected  parts  are  examined  microscopically, 
it  is  seen  that  all  the  coats  of  the  artery  are  attacked  ;  the  characters  of 
the  change  being  the  extreme  distention  or  congestion  of  the  vasa  vaso- 
rum,  and  the  presence  of  cellular,  coagulated,  and  granular  masses  of 
exudation  {Fig.  129  d  dx  d^  e  $,).  Sometimes  tho  adventitia  (c)  shows 
the  most  striking  changes,  being  greatly  thickened  in  consequence  of 
abundant  cellular  infiltration  and  of  nodular  clusters  of  cells  (dt)  sur- 
rounding the  vasa  vasorum.  The  infiltrations  in  the  media  are  also 
clustered  around  the  vasa  vasorum  {dx)f  and  often  reach  considerable 
size. 

The  intima  contains  accumulations  of  leucocytes  (d)  in  the  meshes  of 
its  connective  tissue,  in  addition  to  granular  fibrinous  coagula  (e  e,)  which 
lie  either  within  (<?,)  the  distended  meshes  or  on  the  surface  (e). 

The  cellular  infiltration  in  aortitis  is  derived  from  the  rasa  vasorum,  aa  ts 
evidenced  by  the  clustering  of  the  cells  around  these  vessels.  "Where  the  cells 
are  more  remote  from  the  vessels,  as  in  some  parts  of  the  intimat  we  conclude 

Lhave  migrated. 
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293.  If  the  patient  does  not  die  during  the  early  stages  of  the  disc 
the  process  of  repair  begins  and  new  fibrous  tissue  and  capillaries  are  d< 
veloped  at  the  affected  spots.     When  the  exudation  has  been  slight  it 
may  be  entirely  re-absorbed  ;  bat  if  the  inflammation  is  kept  up  fibro- 
blasts are  developed,  and  from  them  new  fibrous  tissue.     Whether  the 
fixed  tissue-cells  or  the  white  blood-cells  take  the  chief  share  in  buildinj 
up  the  new- formed  tissue  is  hard  to  determine. 

Three  forms  of  arterial  inflammation  are  distinguished  according  to 
the  coats  chiefly  affected,  namely  endarteritis,  mesartentis,  and  peri- 
arteritis ;  but  the  forms  very  frequently  occur  in  combination. 

If  endarteritis  becomes  chronic,  and  new  fibrous  tissne  is  formed  in 
the  intima,  broad  slightly  raised  plaques  are  produced,  which  often  ap- 
pear in  large  numbers  and  of  great  size  in  the  larger  arterial  trunks,  and 
especially  in  the  aorta.  As  Fig.  129  (a)  shows,  they  coueist  of  dem 
fibrous  tissue  resembling  scar-tissue  ;  the  normal  structure  of  the  ur 
is  usually  lost.  New  vessels  are  nearly  always  formed  (Fig.  129/).  lu 
other  cases  the  new  tissue  is  looser,  more  resembling  areolar  or  mucoid 
tissue.  Such  hyperplasias  of  the  intima  are  called  scleroses  (Arts.  2%7- 
298)  ;  they  occur  both  in  large  and  in  small  vessels,  and  in  the  latter  may 
produce  considerable  contraction  of  their  calibre.  The  process  has  there- 
fore been  also  described  as  obliterating  endarteritis.  Once  it  has 
begun  it  is  apt  to  recur,  increasing  the  size  of  the  old  patches  and  si 
ing  new  ones ;  it  is  thus  progressive  in  its  character. 

Mesarteritis  is  generally  an  accompaniment  of  endarteritis.  Fibrous 
deposits  appear  in  the  middle  coat,  while  the  normal  elements  and  espe- 
cially the  muscular  fibres  perish  by  degrees.  The  changes  in  the  middle 
coat  seldom  reach  the  same  pitch  as  those  in  the  intima ;  but  here  and 
there  the  normal  tissue  may  be  entirely  displaced  by  new  scar- tissue. 

Periarteritis  leads  to  fibrosa  thickening  and  condensation  of  the 
adventitia.  In  vessels  which  lie  freely  in  the  tissues  the  thickenings  are 
diffuse  or  aggregrated  into  coarse  bands  or  nodes.  The  latter  variety  has 
been  described  by  I  :id  Maier  as  periarteritis  nodosa. 

Hyperplastic  phlebitis  corresponds  to  hyperplastic  arteritis,  and 
like  it  is  an  inflammation  leading  to  fibrous  hyperplasia.  The  forms 
endophlebitis,  mesophlebitis,  and  periphlebitis  are  distinguishable.  It  is 
rarer  than  arteritis  as  a  simple  or  primarily  vascular  disorder.  The 
thickenings  formed  in  the  intima  of  the  veins  are  by  no  means  so  remark- 
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able  as  those  of  the  arteries.  Fibrous  hyperplasia  of  the  walls  of  the 
veins  most  frequently  results  from  venous  thrombosis,  or  from  chronic 
parenchymatous  inflammations  of  the  surrounding  tissues  which  have 
spread  to  the  veins. 

Kussmaul  and  Maier  (Deutsch.  Arch.  f.  hlin.  Med.  I.)  met  with  a  case  in  which 
the  arteries  of  the  most  diverse  organs  were  beset  with  nodes  and  nodules  from 
the  size  of  a  pea  to  that  of  a  millet-seed.  The  nodules  were  partly  cellular  and 
partly  fibrous  ;  they  were  seated  chiefly  in  the  adventitia,  but  some  of  them  were 
in  the  media.     Meyer  describes  a  like  case  (Virch.  Arch.  vol.  74), 

294.  The  aetiology  of  the  hyperplastic  inflammations  of  the  ves- 
sel-wall is  not  always  the  same.  It  is  to  be  remembered  that  the  inflam- 
matory processes  which  lead  to  fibrous  hyperplasia  in  any  organ  may  all 

them  affect  the  included  vessels,  and  may  thus  lead  to  thickening  of  the 
L-walls.  Often  the  adventitia  is  the  coat  most  affected,  but  the 
Cher  coats  do  not  by  any  means  always  escape.  These  forms  of  arteritis 
and  phlebitis  are  obviously  due  to  the  same  causes  as  those  which  lead  to 
the  corresponding  organic  affections* 

Even  the  inflammations  which  are  limited  to  the  vessels  themselves 
are  not  always  doe  to  the  same  kind  of  irritant  or  injury.  The  case 
resembles  that  of  endocarditis,  an  affection  which  as  we  have  seen  may 
spring  from  more  than  one  source.  In  the  first  place,  the  irritants  or 
injuries  which  produce  endocarditis  may  also  produce  endarteritis;  the 
evidence  of  this  being  that  in  many  cases  both  affections  occur  simulta- 
neously. But  it  would  seem  that  there  are  more  varieties  of  injury  ca- 
pable of  producing  arteritis  than  of  producing  endocarditis;  or  at  least 
that  vascular  inflammations  occur  under  conditions  where  it  is  unusual 
to  find  endocarditis.  Of  the  causes  which  may  set  up  chronic  vascular 
inflammations  the  chief  are  syphilis  and  tuberculosis. 

295.  Syphilitic  arteritis  was  first  closely  studied  by  Heubner,  who 
showed  that  it  is  of  frequent  occurrence.  It  is  found  in  two  chief  forms, 
that  is  to  say  either  as  an  independent  disorder,  or  as  part  of  a  local 
syphilitic  affection.  In  the  former  the  affected  vessel  shows  white  or 
grayish  thickening  of  the  intima  and  of  the  adventitia.  The  vessel,  such 
as  a  cerebral  artery,  may  thus  be  beset  with  circumscribed  grayish  trans- 
lucent patches,  or  be  transformed  into  a  coarse  white  or  grayish  cord. 
This  form  is  not  to  be  distinguished,  either  with  the  eye  or  the  micro- 
scope, from  arterial  thickening  due  to  non-syphilitic  fibrous  hyperplasia. 
The  second  form  of  syphilitic  arteritis  occurs  in  the  midst  of  foci  of 
syphilitic  disease  affecting  the  tissues  generally;  the  vessels  are  surrounded 
either  with  diffuse  cellular  infiltrations  (the  so-called  gummatous  granu- 
lations), or  with  dense  cicatricial  tissue  (Arts.  128-130).    In  such  cases 

le  coats  of  the  vessel  are  more  or  less  altered  and  thickened  (Fig.  130). 

The  intima  (a)  and  the  adventitia  (d)  are  usually  more  thickened 

than  the  media  (c).     While  the  process  is  still  recent,  not  having  yet 

the  stage  of  granulation,  the  thickening  of  the  intima  is  partly 
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due  to  an  abundant  development  of  flbrocellular  tissue  (e).  The  cells 
are  in  part  Bmall  and  round,  in  part  fusiform  or  stellate  (/)  correspond- 
ing to  certain  forms  of  fibroblasts.  The  adventitia  is  similarly  altered. 
The  media  is  usually  but  little  beset  with  migratory  cells. 

In  more  advanced  cases  where  fibroid  change  has  succeeded  active  in- 
flammation, the  thickened  coats  of  the  vessels  are  more  fibrous  and  less 
rich  in  cells.  The  middle  coat  is  either  little  altered,  or  here  and  there 
atrophied  and  fibrous.  There  is  nothing  specific  in  the  histological  char- 
acter  of  the  process  ;  all  we  can  say  is  that  in  the  ordinary  non-syphilitic 
inflammations  of  small  arteries  it  is  unusual  to  have  bo  abundant  au 
infiltration  of  cells  as  in  syphilitic  inflammations,  and  that  the  adven- 
titia especially  is  not  so  subject  to  marked  alteration. 

The  thickening  of  the  vessel- wall  in  syphilis  is  often  very  consider- 
able ;  it  may  indeed  become  so  extreme  that  the  lumen  of  the  affected 
artery  may  be  almost  or  entirely  occluded. 


Fio»  190.    Syphilitic  jutohjtib. 

(Carmine  staining  ;     X  130.) 

a,  greatly  thickened  Intlnm,  the  thickening  due  to  flbrocellular  tissue  (e)  and  new-formed 

cells  (/). 
ft,  fenestrated  elastic  membrane,  broken  through  on  the  left  side. 

c,  muscle-fibre*  or  the  media,  beset  on  the  M t  with  large  and  small  leucocyte*. 

d,  adventitia  thickened  by  fibrous  hyperplasia  and  cell-mflltraUoti. 

e,  fibro-cellular  tissue  of  the  Intima. 

f,  new-formed  cellular  tissue  with  Infiltrated  leucocytes. 

The  walls  of  the  veins  are  likewise  subject  to  gummatous  syphilitic 
inflammations* 

The  diagnosis  of  syphilitic  arteritis  rests  in  general  more  on  the  naked-eye 
appearances  than  on  the  minute  histological  characters.  The  specific  nature  of 
the  affection  will  be  determined  mainly  by  the  presence  of  other  localized  syphi- 
litic  affections,  especially  of  a  gummatous  kind.  If  these  last  are  not  found,  we 
must  not  pronounce  the  disease  to  be  syphilitic  unless  we  can  find  sure  signs  of 
it  elsewhere,  or  unless  we  have  excluded  all  other  possible  causes  for  the  vascular 
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changes.  There  are  no  certain  histological  criteria  for  deciding  on  the  presence 
of  syphilis  (Heubner,  Die  luetische  Erkrankung  der  Oehirnarierien  Leipzig  1874; 
Ziemssen's  Cyclop,  xn.).  Even  the  abundance  of  cells  found  in  the  adventitia  ia 
not  pathognomonic,  for  in  the  cerebral  vessels  especially  tuberculosis  may  give 
rise  to  exactly  similar  appearances,  See  Bristowe  {Trans.  Path.  Soc.  1859) ; 
Huohltnob  Jackson  (London  Hosp.  Reports  1868) ;  Baumgarten  {VirrU.  .IrcJi. 
vol.  73,  76,  86,  the  last  contains  a  number  of  references) ;  vox  Langenbeck 
/.  Win.  CM*,  xxvi.) ;  Friedlander  (Cent .  f.  d.  med.  U7s.s  1S7G);  Ehrlicb 
(Zeittchr.f.  ktin.  Med.  L);  Hubrr  (Virrh.  Arch.  vol.  79);  Birch-Hirschfeld 
\Arch.  d.  Heilk.  xvij  ;  Lancereaux  (Qaz.  d.  H6p.  21,  1876) ;  Greenfield,  Gow- 
ers,  and  others  {Trans.  Path.  Soc.  1877-78). 

296,  Tuberculous  inflammation  of  the  vessel-walls  is  very  com- 
mon, inasmuch  asfarteries  and  veins  running  through  tuberculous  organs 
are  readily  invaded  by  the  disease.  Tubercles  and  more  diffuse  tubercu- 
lous patches  may  appear  in  their  walls  ;  and  if  the  granulomatous  focus 
becomes  caseous,  the  vessels  undergo  the  same  transformation.  If  the 
diseased  vessel  be  an  artery  it  often  ruptures  and  gives  rise  to  haemor- 
rhage ;  if  it  be  a  Tein  the  disintegration  of  the  wall  may  admit  products 
of  disintegration  and  bacilli  into  the  blood-current  The  result  is  an 
eruption  of  tubercles  at  the  spot  whither  the  bacilli  arc  carried  by  the 
blood. 

Fibrous  hyperplasia  may  also  be  set  up  as  a  consequence  of  tubcrcu- 
us  in6ammation.  Most  commonly  it  is  the  adventitia  which  becomes 
-U  though  at  times  a  like  thickening  is  met  with  in  the  intima. 
It  may  become  so  considerable  that  the  vessel  is  almost  or  quite  occluded. 
The  same  result  may  follow  when  throml/osis  is  set  up  in  a  vessel  whose 
wall  is  beset  with  tuberculous  granulations. 

References :— RtNDFLEiscH,  Ziemssen's  Cyclop,  v, ;  Martin,  Eecherches  anat.- 
path.  Paria  1879;  Cornil,  Jonrn,  de  Vanat.  xvx;  KlENER,  Arch,  de  physiol.  Yli. ; 
MttOGE,  Virch*  Arch,  vol,  76  j  Arnold,  ibid.  vol.  88  |  Weigert,  ibid.  vola. 
77,88. 


CHAPTER  XV. 


SCLEROSIS  AND  ATHEROMA. 

297.  Sclerosis  in  an  artery  implies1  the  existence  of  local  thicken- 
ings of  its  inner  coat.  They  appear  as  slight  broadened  prominences, 
rising  above  the  level  of  the  normal  intima  as  definite  flat  or  co 
plaques  or  patches.  The  margins  may  be  steep  or  sloping,  the  surface 
is  smooth.  The  patches  may  be  translucent  or  almost  gelatinous,  or 
cartilaginous,  or  white  and  densely  fibrous. 

These  patches  appear  in  arteries  of  all  sizes — from  the  aorta  just 
above  its  valves  to  the  smallest  arteriole.  They  are  often  few  in  number  : 
but  in  other  cases  they  are  extraordinarily  numerous,  cases  occurring  in 
which  the  intima  of  the  aorta  is  so  beset  that  there  scarcely  remains  a 
healthy  spot  on  its  surface. 

If  the  sclerosis  is  at  all  marked  there  are  always  found,  in- addition 
to  the  grayish  or  cartilaginous  patches,  other  plagues  of  an  opaque  white 
or  yellowish-white  color.  These  may  be  Btnooth  or  rough  ;  and  not  in- 
frequently the  tissue  has  disintegrated  and  fallen  away  from  them.  ] 
ing  so-called  ulcers  with  white  detritus  lying  on  their  floors ;  or  the 
rough  and  ulcerated  spots  may  be  covered  with  thrombi.  The  white  or 
yellowish  plaques  are  known  as  atheromatous  patches,  and  the  eroded 
spots  as  atheromatous  ulcers,  the  process  as  a  whole  being  described 
as  atheroma  of  the  arteries.     It  is  thus  a  sequel  of  sclerosis. 

Very  often  a  third  change  is  associated  with  these,  namely  the  cal- 
cification of  the  affected  spots.  When  this  occurs  the  white  atheroma- 
tous  patches  become  hard  and  rigid  to  the  feel,  giving  one  the  impres- 
sion of  a  plate  of  bone  lying  beneath  the  superficial  layer. 

In  the  veins  these  changes  are  much  less  common,  and  in  general 
much  less  marked  ;  but  they  do  sometimes  occur.  Calcification  is  oftencr 
met  with  than  simple  atheroma. 

References  :— WlLKS  and  MOXON.  Path,  anat,  Loudon  1875;  Meter,  Arch, 
physiol.  vii.;  Neumann,  Arch.  f.  mikroak.  Anat.  xvin. 

298.  Sections  show  well  the  seat  and  characters  of  sclerotic  and 
atheromatous  change  (Fig.  131).  The  intima  (a)  is  generally  the  most 
affected,  while  the  media  (c)  is  often  unaltered,  and  the  adventitia  (A) 
only  slightly  infiltrated.  In  other  cases  the  adventitia  may  be  somewhat 
thickened  and  the  media  atrophied.  The  change  in  the  intima  consists 
of  more  or  less  extensive  but  generally  unilateral  thickening.     At  the 
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ointe  where  the  altered  passes  into  the  unaltered  tissue  the  thickening 
is  made  up  of  fibrous  tissue  {$)  more  or  less  notably  infiltrated  with 
leucocytes.  The  same  is  true  of  the  innermost  layers  of  the  altered 
iniima;  but  the  deeper  layers  in  contact  with  the  elastic  bounding  mem- 
brane consist  of  pale  indistinctly  fibrillated  tissue  (*),  which  is  devoid  of 
nuclei  and  almost  entirely  necrosed;  they  contain  numerous  aggrcgu* 
of  granular  detritus  (/).  The  granular  masses  consist  partly  of  albu- 
men, partly  of  fat,  and  older  foci  of  softening  nearly  always  contain  tub- 
of  cholesterin  (J\).  Atheroma  thus  appears  to  be  essentially  a 
necrosis  with  granular  and  fatty  disintegration  of  the  thickened  intima. 
The  atheromatous  ulcer  is  produced  by  the  advance  of  the  disinte- 
grating process  towards  the  lames  of  the  vessel,  and  rupture  of  the 
innermost  layers  of  the  intima.     We  may  conceive  how  readily  such  a 
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FlO.    131.     ATHKROMATVL3  CCRfiBRAI,  ARTERY   (X  50). 

n,  intima  considerably  thickened.  /,,  detritus  with  eholesterin-tablets. 

b,  bounding  elastic  lamella  of  intiuu.  p,  infiltrated  leucocyte*  in  the  intima 

c,  media.  A.  Infiltrated  leucocytes  In  the  adventitia. 
<*,  adventitial 
«,  necrosed  den  uc  lea  ted  tissue  with  masses 

of  fatty  detritus  /  and 

rapture  might  occur,  if  "we  note  that  on  the  post-mortem  table  very 
alight  pressure  on  an  atheromatous  patch  often  suffices  to  break  in  the 
irface  layer  and  convert  the  patch  into  a  cavity. 

As  regards  the  genesis  of  sclerosis  and  atheroma  Wfl  must 
►member  (Art.  292-293)  that  thickening  of  the  intima  may  be  the 
rait  of  a  process  beginning  with  inflammatory  infiltration,  and  leading 
to  the  formation  of  new  fibrous  tisane.  We  may  therefore  Bay  that 
sclerosis  and  atheroma  of  the  arteries  are  in  many  cases  the  result  of  a 
chronic  endarteritis,  which  began  as  an  acute  affection- 
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Bat  this  is  not  always  so;  or  at  least  we  have  not  always  evidence 
enough  to  justify  the  hypothesis.  Especially  is  this  the  case  with  the 
gradually  developed  forms  found  in  advanced  age.  The  affection  is 
either  limited  to  the  aorta  or  to  the  arteries  of  one  or  other  organ,  or  it 
is  more  or  less  diffused  over  the  entire  arterial  system.  This  senile 
atheroma  does  not  begin  in  inflammation,  hut  either  in  degeneration  or 
metaplasia. 

Vntcnow  has  shown  that  in  many  instances  the  first  step  is  a  kind  of 
gelatinous  degeneration  of  the  intima,  leading  to  swelling  and  loosening 
of  its  texture.  Then  ensues  proliferation  of  the  tissue-elements  of  the 
intima,  which  may  produce  new  fibrous  tissue  and  bring  about  a  thicken- 
ing of  the  inner  coat.  But  in  extreme  old  age  it  is  commoner  to  find 
the  intima  undergoing  a  kind  of  homogeneous  or  hyaline  change,  which 
is  associated  with  a  permanent  thickening  of  its  substance.  Here  and 
there  the  thickening  may  become  considerable  (Art.  288),  and  lead  to 
the  formation  of  raised  plaques  and  patches.  Retrogressive  changes 
follow  close  on  these  metaplastic  processes,  and  inflammation  at  lei 
appears.  The  retrogressive  changes  are  fatty  degeneration,  necrosis,  and 
disintegration  of  the  altered  tissue.  As  we  have  already  said,  such  retro- 
gressive changes  may  themselves  be  the  starting-point  of  the  affection. 
When  once  the  process  of  degeneration,  proliferation,  and  inflammation 
is  started,  it  generally  spreads  more  and  more  widely. 

We  are  not  as  yet  able  to  define  more  closely  the  precise  limits  of  the  pro- 
cesses leading  to  atheroma,  namely  primary  inflammation,  primary  metaplasia, 
and  primary  degeneration.  In  many  cases  we  can  only  form  hypotheses  as  to 
the  mode  in  which  atheroma  has  arisen. 

The  process  leading  to  sclerosis  and  atheroma  in  the  aged  is  often  alluded  to 
as  arteritis  deformans,  or  malum  senile  arteriarum.  It  has  been  compared  with 
the  affections  known  as  arthritis  deformans  and  malum  senile  coxae  (Virchow, 
Virch  Arch.  vol.  4,  and  Qesamm.  AbhancU.  (1856)  p.  496);  and  the  processes  hare 
indeed  much  that  is  apparently  analogous. 

Langhans  (Virch,  Arch,  vol.  86)  and  Koster  (Virch.  Jahresb.  1875)  assert 
that  a  certain  amount  of  thickening  of  the  intima  is  so  common  in  old  age,  that 
it  may  be  regarded  as  physiological .  Giovanni  [Arch.  itaL  de  biciL  L)  maintains 
that  disorders  of  the  innervation  of  the  vessels  may  lead  to  atheroma;  compare 
Lewaschew  (Virch.  Arch.  vol.  92).  Israel  (Virch.  Arch.  vol.  86)  observed 
endarteritis  in  rabbits,  in  which  he  had  experimentally  caused  one  kidney  to  be- 
come contracted, 

300.  Sclerosis  and  atheroma  often  give  rise  to  serious  disturbance 
of  the  circulation  and  with  it  of  the  nutrition  of  the  parts  supplied  by 
the  affected  vessels,  Apart  from  the  resistances  to  the  blood  introduced 
by  the  deformation  of  the  inner  surfaces  of  the  blood-channels  and  the 
loss  of  elasticity  of  their  walls,  there  is  occasionally  a  considerable  nar- 
rowing of  the  calibre  (Fig.  131),  and  this  may  become  eo  great  that  the 
artery  is  at  length  completely  occluded  (as  in  obliterating  endarteritis). 
As  the  various  prominences  encroaching  upon  the  lumen  meet  and  coa- 
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leace  the  vessel  may  ultimately  be  transformed  into  a  solid  cord.  If  col- 
lateral circulation  is  not  speedily  set  up,  the  blood-supply  of  the  part  is 
cut  off,  and  anaemic  necrosis  ensues,  This  is  a  very  common  occurrence 
in  the  brain.  It  may  take  place  not  only  in  small  arteries  but  even  in 
the  largest  trunks,  especially  at  the  points  where  branches  are  given  off. 
Thus,  for  example,  the  subclavians  and  carotids  may  be  occluded  by 
thickening  of  the  intima  at  their  points  of  origin  from  the  aorta. 

A  second  result  is  thrombosis.  It  is  produced  by  the  change  in  the 
vessel-wall  on  one  hand,  and  by  the  slowing  of  the  blood-stream  on  the 
other.  Minor  vessels  which  are  already  narrowed  may  be  completely 
blocked  up  by  intercurrent  thrombosis.  In  the  aorta  parietal  thrombi 
are  common.  If  they  are  loosened  and  swept  off  they  cause  embolism; 
and  the  same  result  follows  when  particles  are  carried  away  from  athero- 
matous ulcers.  Atheroma  of  the  arteries  may  likewise  lead  to  morbid 
dilatation  (Art.  301)  of  the  vessel,  or  even  to  rupture.  Both  results  are 
due  to  the  textural  changes,  and  the  diminished  power  of  resisting  the 
blood-pressure  which  the  changes  involve. 


CHAPTER  XVL 

CHANGES  IN  THE  CALIBRE  OF  THE  VESSED5, 

301,  A  true  aneurysm  is  a  localized  dilatation  of  an  artery  involv- 
ing all  three  of  its  coats.  When  the  dilatation  has  persisted  for  a  time 
one  or  other  of  the  coats  may  atrophy;  the  media  being  the  first  to  dis* 
appear,  while  the  intiina  often  follows.  In  this  way  the  wall  of  the  an- 
eurysm may  ultimately  in  places  consist  of  the  adventitia  alone* 

When  the  dilatation  extends  over  a  considerable  section  of  the  artery, 
when  for  instance  the  entire  thoracic  aorta  is  uniformly  dilated  while  re- 
taining its  cylindrical  form,  we  have  a  diffuse  or  cylindrical  aneurysm; 
a  spindle-shaped  dilatation  constitutes  a  fusiform  aneurysm;  a  localized 
unilateral  bulging  is  a  sacculated  aneurysm;  while  an  artery  with  some 
of  its  branches  which  is  dilated  and  convoluted,  and  it  may  be  in  parts 
sacculated,  is  described  as  a  cirsoid  aneurysm  (or  less  aptly  an  aneurys- 
mal varix,  which  term  has  properly  another  signification,  Art.  311). 

The  forms  just  mentioned  may  of  course  be  combined  in  various  ways, 
so  that  intermediate  and  transitional  varieties  are  common.  In  the  case 
of  sacculated  aneurysms  the  diameter  of  the  opening  into  the  sac  is  often 
less  than  that  of  the  sac  itself. 

The  racemose  or  anastomotic  aneurysm  (otherwise  described  as  an 
arterial  vascular  tumor)  is  a  distinct  variety.  Here,  as  has  been  men- 
tioned in  Arts,  151  and  289,  we  have  to  do  with  a  general  dilatation  of  a 
multitude  of  arterial  twigs  and  capillaries  accompanied  by  hypertrophy 
of  their  walls. 

Abnormal  width  of  the  arteries  generally,  apart  from  localized  or 
aneurysmal  change,  may  occur  as  a  congenital  or  at  least  developmental 
anomaly. 

302.  The  development  of  an  aneurysm  is  in  general  to  be  ret- 
to  some  pre-existcnt  disease  of  the  arterial  coats.  Sacculations  are  es- 
pecially apt  to  occur  when  the  intima  and  media  are  simultaneously  af- 
fected by  active  disease  or  degeneration.  Sclerosis  and  atheroma  are  the 
commonest  causes,  especially  when  the  media  also  undergoes  degenera- 
tion. In  other  cases  affections  of  the  adventitia  may  lead  to  aneurysm, 
when  "they  are  such  as  extend  also  to  the  media  and  set  up  inflammation 
or  muscular  degeneration  there.  All  these  affections  diminish  the  elas- 
ticity and  strength  of  the  arterial  wall,  so  that  it  stretches  and  gives  way 
before  the  pressure  of  the  blood.     In  accordance  with  the  common  mode 
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of  genesis,  we  find  the  intima  in  most  aneurysms  highly  atheromatous; 
the  muscular  elements  of  the  middle  coat  are  fatty  and  disintegrated  or 
lost  altogether;  and  the  elastic  fibres  show  signs  of  granular  change. 
The  media  or  intima  or  both  may  here  and  there  be  wanting  entirely; 
while  the  advcntitia  is  usually  thickened  and  infiltrated  with  inflamma- 
tory exudations, 

A  form  of  aneurysm  whose  genesis  is  different  has  been  described  by 
Ponfick  (VircL  Arch,  vol  58)  under  the  title  of  the  embolic  aneu- 
rism. Fragments  of  calcified  endocarditic  vegetations  lodge  as  embolisms 
iu  the  wall  of  an  artery,  it  may  be  in  the  brain  for  example  ;  there  they 
bore  or  work  their  way  into  the  tissue  of  the  wall,  until  at  length  it  gives 
way  and  a  sacculation  is  formed.  Another  special  form  is  the  so-calietl 
hernial  aneurism,  produced  by  the  hernial  protrusion  of  the  inner  coats 
through  a  weak  or  eroded  place  in  the  outer  coat  or  sheath* 

Charcot  (Senile  and  chronic  diseases  (New  Syd.  Soc.)  1881)  thinks  that  aneu- 
rysms start  in  degeneration  not  of  the  intima  but  of  the  adventitia,  the  inflamma- 
tory thickening  of  which  induces  atrophy  of  the  muscular  coat,  ZiGQLBR'S 
observations  Lead  him  to  believe  that  this  mode  of  development  (from  periai 
tis  followed  by  muscular  atrophy  in  the  media)  does  occur;  but  in  the  arteries  of 
the  brain,  on  which  Charcot  specially  bases  his  conclusions,  the  process  generally 
starts  with  the  Intima,  The  accumulations  of  infiltrated  cells  seen  in  the  adven- 
in  such  cases  arc  secondary  (Virchow,  Virch,  Arch.  vol.  3  ;  Charcot  and 
Bouchard,  Arch,  de  physiol,  186S;  Liouvtlle,  Anevrysmes  miHairt*  These  de 
Paris,  1871 ;  Roth,  Corrtsp.  f.  schweiz.  Aerzte,  1874;  Krafft,  Die  Entsichumj 
der  tcaJirm  Aneiu-ysmen  In.  Diss.  Berne  1877). 

For  references  to  aneurysm  depending  on  embolism  see  Church  (St.  Barth 
Hosp.  Reports  1870),  GooDHARTand  others  {Trans.  Path,  Soc.  1877). 

303,  Seats  of  aneurysm.  Aneurysms  most  commonly  occur  in  the 
thoracic  aorta  ;  they  may  be  diffuse,  fusiform,  or  sacculated.  Their  fa- 
vorite seat  is  the  ascending  and  transverse  parts  of  the  arch.  They  often 
li  an  astonishing  size,  and  press  against  the  sternum  and  costal  car- 
JalagMj  or  against  the  lungs  and  the  spinal  column,  according  to  their 
poftitiott  Soft  or  yielding  parts  are  pushed  aside  or  compressed,  rigid 
parts  like  the  bones  of  the  sternum  or  spine  are  erotled  or  absorbed.  The 
costal  cartilages  and  intervertebral  discs  resist  the  pressure  better,  so  that 
while  the  vertebral  bodies  are  often  deeply  excavated  the  discs  persist 
almost  unchanged.  The  tissue  immediately  surrounding  an  aneurysm  is 
iu  some  porta  infiltrated  with  inflammatory  products,  in  others  thickened 
and  fibroid.  It  is  the  inflammation  set  up  around  the  aneurysm  which 
leads  to  the  absorption  of  the  bone  it  presses  upon. 

The  abdominal  aorta  is  likewise  a  common  seat  of  aneurysms,  which 
may  reach  a  very  considerable  size. 

The  popliteal  artery  is  the  vessel  most  subject  to  aneurysm  afttfr  the 
aorta;  and  then  follow  the  other  trunks,  namely  the  carotid,  subclavian, 
innominate,  axillary,  iliac,  splenic,  hepatic,  renal,  hypogastric,  etc.  The 
sacs  formed  in  these  arteries  are  very  seldom  of  anything  approaching  the 
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size  of  aortic  aneurysms.  True  cirsoid  aneurysms  affect  chiefly  the  com- 
mon iliac  and  its  branches,  anastomotic  aneurysms  chiefly  the  vessels  of 
the  bead.  Somewhat  indefinite  dilatations  are  occasionally  mot  with  m 
tin-  trunk  of  the  pulmonary  artery,  but  they  are  scarcely  to  be  described 
as  aneurysmal;  in  rare  cases  the  valvular  sinuses  are  more  or  less  abnor- 
mally bulged.     Large  aneurysms  of  the  pulmonary  artery  are  very  rare. 

Aneurysms  of  the  smaller  arteries  of  the  brain  are  of  considerable 
importance.  Aneurysmal  sacculations  of  the  arteries  of  the  base  may 
reach  the  size  of  a  pea  or  of  a  bean.  In  the  smaller  arteries  they  are 
naturally  smaller,  and  often  cannot  be  made  out  with  a  lens  (miliary 
aneurysms  of  Charcot).  General  or  diffuse  dilatation  is  met  with 
chiefly  in  the  basilar  artery. 

The  small  aneurysms  met  with  in  the  twigs  of  the  pulmonary  artery 
in  phthisis  have  a  special  interest.  They  are  formed  in  consequence  of 
inflammatory  destruction  of  the  vessel-wall  starting  in  theadveutitia,  and 
belong  in  part  to  the  class  of  hernial  aneurysms. 

304.  Consequences  of  aneurysm.  An  artery  which  has  once 
become  aneurysm  ally  dilated  never  returns  to  its  normal  state  ;  the 
dilatation  rather  tends  steadily  to  increase.  The  walls  at  the  same 
time  become  thinner,  inasmuch  as  the  inflammation  set  up  is  unable 
to  furnish  any  efficient  substitute  for  the  loss  of  healthy  tissue.  The 
consequence  is  that  the  sac  ultimately  gives  way  at  some  point  or  other, 
and,  especially  in  the  case  of  aortic  aneurysms,  fatal  haemorrhage 
ensues.  Dangerous  haemorrhage  may  follow  the  rupture  of  arteries  that 
are  by  no  means  largo,  notably  those  of  the  brain  ;  fatal  cerebral  hemor- 
rhage or  apoplexy  is  a  very  common  occurrence.  So  too  the  rupture 
of  minute  aneurysms  in  the  lungs  often  leads  to  fatal  haemoptysis  in 
phthisis. 

It  is  only  in  comparatively  small  arteries  that  the  aneurysm  is  com- 
pletely obliterated  by  the  filling  up  of  the  sac  with  cicatricial  tissue  ; 
probably  the  formation  of  such  tissue  is  always  preceded  by  the  de]< 
of  thrombi  in  the  sac.  The  thrombi  are  then  replaced  by  fibrous  tissue, 
in  the  manner  described  in  Arts.  255  and  256.  In  large  aneurysms  we 
frequently  find  massive  firm  laminated  decolorized  or  mottled  thrombi 
more  or  less  completely  occupying  the  cavity.  At  various  points  we  may 
find  evidence  of  partial  proliferation  of  the  elements  of  the  inner  coat  in 
contact  with  the  thrombi,  leading  to  the  development  of  fibrous  tissue ; 
but  the  thrombi  never  undergo  complete  organization* 

These  somewhat  incoherent  thrombi  form  but  an  imperfect  defence 
against  the  danger  of  rupture,  as  the  blood  may  work  its  way  between 
the  thrombus  and  the  vessel-wall  ;  while  the  thrombi  themselves  may 
undergo  softening,  disintegration,  or  even  liquefaction  :  occasionally 
calcareous  salts  arc  deposited  and  they  become  calcified. 

Charcot  asserts  (Senile  and  dironic  disease*  1881)  that  cerebral  hemorrhage 
Always  depends  on  the  rupture  of  an  aneurysm  more  or  leas  minute.     Eichler 
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(Deutsch.  Arch.  f.  klin.  Med,  xxn.),  Zenker  {NaturforKhervermmm.  1872),  rod 
Both  {Corre&p,  f.  schweiz.  Aerzte  1874)  admit  that  aneurysms  are  very  generally 
found  in  such  cases.  But  they  are  occasionally  absent,  and  the  truth  probably  is 
that  they  are  a  frequent  but  not  an  invariable  cause  of  apoplectic  liEemorrhage. 
See  Quincke  (Ziemssen's  Cyclopaedia  vl);  Lancereacx  [TraiU  tie  Path.  n.). 

305.  Dilatation  of  the  capillaries  is  usually  referred  to  as  capillary 
ectasia  when  it  is  general  ;  more  localized  dilatations  are  called  capillary 
alien rysnis.  Ectasis  chiefly  occurs  as  a  result  of  chronic  disorders  of  the 
circulation  which  lead  to  over-dislention  of  the  capillaries  with  blood;  in 
other  words  as  a  result  of  long-standing  congestion  or  engorgement.  The 
pulmonary  capillaries  and  the  intralobular  hepatic  vessels  in  mitral  ili.s- 
ease  afford  good  examples*  The  condition  often  affects  the  capillaries 
over  a  wide  area. 


FlO,    1W.      DtLATKD  OR  CCTATIC   CAPILLARIES. 

(From  an  angioma  or  Icluntjicctatic  glioma  of  th«  brain  :  X  200.) 

Capillary  dilatations  limited  to  particular  spots  are  usually  due  to 
causes  a  different  kind.  Some  are  congenital,  as  in  so-called  vascular 
naevi.  These  have  already  been  treated  under  the  head  of  angiomata  in 
Ait.  149. 

Fig.  132  gives  an  idea  of  their  general  disposition.  Congenital  dila- 
tations of  the  capillaries  are  most  usually  met  with  in  the  skin  ;  but  they 
may  occur  elsewhere,  as  for  instance  in  the  brain  (cerebral  na>vas). 

Acquired  capillary  ectases  generally  arise  in  consequence  of  some 
morbid  change  in  the  tissue  in  which  they  lie;  they  are  common  in  parts 
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i  have  undergone  atrophy  or  shrinkage.  It  almost  appears  as  if  the 
capillaries  were  striving  to  fill  tip  the  space  left  unoccupied  by  the  r< 
ing  tissue  (compare  Art.  150  on  the  formation  of  cavernous  angioma** if 
the  liver).  Similar  ectases  are  found  in  new-formed  tissue,  whether  in 
flammatory  or  neoplastic.  In  these  cases  it  is  generally  the  new-form e<! 
vessels  which  appear  dilated.  They  have  either  been  over-large  from  the 
beginning,  or  have  been  dilated  by  some  not  easily  recognizable  cause 
after  their  first  formation. 

The  capillary  ectases  occasionally  met  with  in  the  brain  VmcHOW  believ 
{Virclt.  Arch,  vol  80,  with  cases)  to  be  in  part  congenital  and  so  to  he  property 
classed  with  the  naavi ;  Roth  is  of  the  same  opinion.     If  this  be  so  the  specinier 
figured  in  Fig.  182  from  a  telangiectatic  glioma  might  exemplify  a  congenital  oon 
dltfoo  of  the  vessels,  existing  therefore  before  the  development  of  the  eubsta 
of  the  glioma  j  but  of  course  the  point  cannot  be  finally  decided  (Hes<  iil.  U7. 
med.  Woch.  1868). 

The  dilatation  of  the  capillaries  in  atrophic  or  shrunken  tissues  and  in  new* 
formations  is  probably  dependent  on  several  factors.  It  is  of  course  a  necessary 
condition  that  the  capillaries  shall  always  be  full  of  blood  ;  bo  that  the  shrinkage 
or  atrophy  must  go  on  in  such  a  way  as  not  to  exert  pressure  on  the  capillaries 
and  so  to  empty  them. 

306.  Dilatations  of  the  veins  are  described  as  phlebectases  or  varices 
They  are  very  common,  and  occur  chiefly  as  a  consequence  of  mechanical 
hindrances  to  the  emptying  of  the  veins.  Thus  they  are  met  with  in 
connection  with  local  or  general  engorgement,  compression  of  the  veins, 
venous  thrombosis,  imperfect  action  of  the  heart,  etc.  Their  formation 
is  favored  by  unhealthy  conditions  of  the  vessel- walls  or  their  surround- 
ings. 

In  accordance  with  their  mode  of  genesis  we  find  them  occurring 
chiefly  in  places  where  the  venous  circulation  is  normally  placed  at  a  dis- 
advantage, especially  therefore  in  the  lower  half  of  the  hud  v.  Theii 
development  may  constantly  be  watched  during  life  in  connection  witL 
the  veins  of  the  legs  and  anus, 

The  cutaneous  veins  are  cither  dilated  uniformly  and  over  a  considerable 
extent,  or  bulged  into  fusiform  or  irregular  sacculations.  They  are  often 
at  the  same  time  elongated  and  convoluted,  the  bends  of  the  convolutions 
being  saccular.  If  two  such  sacculations  are  in  contact,  the  vessel-walla 
may  became  adherent  at  the  point,  and  the  intervening  tissue  gradually 
disappearing  by  absorption,  a  new  opening  may  be  established  between 
the  two*  Cavernous  sinuses  are  thus  formed,  especially  in  the  anal  re- 
gion :  they  form  livid  saccular  tumors  on  the  hemorrhoidal  veins  sur- 
rounding the  anus,  and  are  referred  to  as  hemorrhoids  or  piles. 

Varices  affecting  the  internal  organs  are  most  frequently  met  with  in 
those  of  the  pelvis.  Varicocele  is  a  dilated  and  tortuous  condition  of 
the  veins  of  the  spermatic  cord,  occurring  more  frequently  on  the  left 
side  than  on  the  right, 

Varices  are  of  leu  not  without  danger  to  the  patient,  especially  if  they 
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exist  in  regions  exposed  to  mechanical  injury.  Hemorrhoids  are  often 
subject  to  rupture  and  hemorrhage,  as  well  as  to  inflammation  (peri- 
phlebitis). Such  inflammation  may  lead  to  fibrous  hyperplasia  or  to 
abscess  ;  the  latter  when  bacteria  settle  in  the  inflamed  tissues.  Varicose 
patches  of  skin  are  especially  apt  to  become  inflamed  on  slight  occasion, 
and  in  this  way  troublesome  and  indolent  ulcers  are  produced.  These 
are  known  as  varicose  ulcers* 

Thrombi  often  form  in  dilated  reins,  and  when  they  become  calcified 
constitute  the  so-called  vein-stones  or  phleboliths.  In  other  cases  the 
thrombi  disintegrate  and  give  rise  to  embolism.  At  times  the  thrombus 
becomes  organized  :  the  vein  is  filled  up  with  fibrous  tissue,  and  trans- 
formed into  an  impervious  cord* 

307.  The  processes  by  which  arteries  and  veins  may  become  narrowed 
or  obliterated  have  already  been  more  than  once  referred  to  under  oblit- 
erating arteritis  and  the  organization  of  thrombi.  These  play  the  chief 
part  in  the  occlusion  of  the  larger  vessels,  by  setting  up  thickening  of 
their  walls  or  development  of  new  tissue  in  their  interior  ;  in  the  smaller 
vessels  they  may  lead  to  the  conversion  of  the  patent  channel  into  an 
impervious  fibrous  cord. 

Vessels  are  thus  occluded  by  changes  in  their  walls  or  in  their  con- 
tents ;  but  they  may  likewise  become  narrowed  or  obliterated  by  com- 
pression from  without,  or  by  morbid  processes  affecting  the  tissues  in 
which  they  He.  The  veins  are  especially  liable  to  such  accidents:  by  the 
formation  and  contraction  of  cicatricial  tissue  around  them  large  veins, 
even  the  vena  cava,  may  be  completely  obliterated. 

See  Eppixoer  {Die  narbige  Obliteration  der  Vena  cava  inferior.  Prog.  med. 
WocK  1878). 


CHAPTER    XVII. 

RUPTURE  OF  THE  COATS  OF  THE  VESSELS, 

308.  Aneurysms  and  varices  may  burst  (Arts*  304  and  306),  and  this 
is  the  commonest  cause  of  spontaneous  hemorrhage.  But  rupture  may 
also  occur  in  undilated  vessels,  when  inflammatory  and  degenerative 
changes  have  reduced  the  natural  resisting  power  of  their  walls.  Lastly, 
*  us  forms  of  injury  may  bring  about  the  rupture  of  healthy  vessels* 
Simple  increase  of  blood-pressure  does  not  lead  to  rupture  in  vessels  that 
are  really  healthy. 

When  an  artery  gives  way  the  ensuing  haemorrhage  is  great ;  it  con- 
tinues until  the  pressure  of  the  blood  accumulating  in  the  tissues  is  as 
great  as  that  within  the  bleeding  vessel.     The  mass  of  gore  and  infiltrated 

na  produced  when  the  extravasated  blood  coagulates  is  called  an 
arterial  ha*  malum  a. 

The  rent  in  the  vessel  is  closed  by  an  aggregation  of  cohering  white 
blood-cell?,  which  solidifies  into  a  colorless  button-shaped  plug  projecting 
inwards  and  outwards  from  the  plane  of  the  rent  (Schultz).  The  plug 
within  the  vessel  is  after  a  trmo  partly  absorbed,  and  bulged  outwards 
by  the  pressure  of  the  blood.  A  sac  is  thus  formed  the  interior  of  which 
communicates  with  the  lumen  of  the  vessel,  while  the  exterior  wall  is 
mainly  formed  by  colorless  fibrin  and  the  clots  resulting  from  the  primary 
h;<  mnirhage.  Such  a  sac  is  called  a  false  or  spurious  aneurysm;  and 
is  distinguished  from  a  true  aneurysm  by  the  fact  that  the  coats  of  the 
vessel  form  no  part  of  its  wall.  If  plastic  inflammation  is  set  up  owing 
to  the  presence  of  the  clots,  an  external  sac-wall  of  granulation-tissue 
may  be  formed,  and  this  may  develop  into  cicatricial  tissue.  The 
fibrinous  sac  of  the  false  aneurysm  may  give  way  again  and  lead  to  f . 
haemorrhage.  In  other  cases  the  rent  in  the  vessel  is  effectively  closed  by 
the  transformation  of  the  fibrinous  plug  itself  into  fibrous  tissue.  Ac- 
cording to  Sen  i/ltz  this  transformation  is  due  to  the  white  blood-cells 
which  lodge  in  the  cavity  of  the  sac,  and  assume  the  functions  of  forma- 
tive cells.  White  blood-cells  likewise  lodge  in  the  meshes  of  the  fibrin- 
ous sac-wall,  and  develop  into  large  and  active  formative  cells;  I 
presently  get  the  upper  hand  as  it  were,  and  the  fibrin  gradually  disap- 
pears. Fibrous  tissue  is  developed,  and  new  vessels  are  formed  in  it, 
connected  partly  with  the  lumen  of  the  old  vessel  and  partly  with  tho 
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vessels  of  the  neighboring  parts.     The  wall  of  the  vessel  itself  takes  no 
active  part  in  the  process;  while  the  clots  lying  around  it  are  absorbed. 

Wounds  of  veins  heal  in  the  same  way  as  thoBe  of  arteries;  it  is  rare  for 
a  sac  or  false  varlx  of  any  size  to  be  formed. 

See  Klebs  (Beitrdge  z.  Anatomic d.  Svhu^wundcn  1872);  Czerny  ( Yirch.  Arok, 
vol.  69);  Schtjltz  (Deutach.  Zeitach,  f.  Chir,  ix  );  Pfttzer  (Virch.  Arch.  vol.  77); 
HOLMES  (SysL  of  Surgery  ill.  London  1883);  Barwell  (Intent,  eneyc,  of  Sura. 
m.  London  1888). 

309.  Sometimes,  in  consequence  of  disease  or  injnry  of  one  or  other 
of  the  arterial  coats,  the  inner  and  middle  coat  give  way,  while  the  ad- 
ventitia resists  the  stress  of  the  blood  pressure.  The  result  is  that  the 
blood  does  not  at  once  escape  out  of  the  w.s.-ol,  but  strips  the  middle  coat 
away  from  the  adventitia.  A  blood-tumor  is  thus  formed  which  is  called 
a  dissecting  aneurysm.  This  variety  of  false  aneurysm  is  chiefly  met 
with  in  the  ascending  aorta,  and  in  the  smaller  arteries  of  the  brain.  In 
the  latter  case,  spindle-shaped  dilatations  are  produced,  which  are  bounded 
externally  by  the  adventitia  while  the  tube  formed  by  the  intiniauud  media 
runs  through  the  axis.  In  the  case  of  the  aorta,  the  adventitia  is  generally 
stripped  loose  over  a  considerable  extent.  The  stress  of  the  blood  may 
indeed  separate  the  adventitia  from  the  other  coats  throughout  the 
re  length  of  the  aorta,  and  up  the  larger  trunks,  the  dissection  being 
only  limited  by  the  vessels  passing  into  tissues  which  bind  them  down  with 
some  firmness.  The  mass  of  blood  thus  intruded  between  adventitia 
d  media  may  be  of  quite  remarkable  thickness. 


See  Peacock  (Path,  of  the  heart  and  arteries  Edinburgh  1840);  Friedlander 
<•  Arch.  vol.  78);  Faqqe  {Med.  chir.  Trans.  1809,  with  cases). 

310.  The  varicose  aneurysm  deserves  special  mention.  It  is  occa- 
sionally produced  by  the  adhesion  of  a  true  aneurysm  to  a  vein,  the  ad- 
hering tissues  of  the  walls  becoming  gradually  absorbed,  so  that  a  free 
communication  is  at  length  formed  between  artery  and  vein.     In  other 

tuces,  a  false  aneurysm  may  become  connected  with  a  vein,  as  when 
in  artery  and  vein  are  simultaneously  wounded  by  the  same  puncture, 
A.  true  aneurysm  intervenes  between  the  two  vessels  in  the  former  case, 
a  false  aneurysm  in  the  latter  case;  we  must  thus  distinguish  true  vari- 
cose aneurysm  from  false  varicose  aneurysm. 

311.  Occasionally,  as  the  result  of  a  wound  we  may  have  a  direct  con- 
ion  of  the  channel  of  an  artery  with  that  of  a  vein,  so  that  arterial 

blood  pours  into  the  vein  without  passing  through  an  aneurysmal  sac 
at  all.  This  condition  has  been  described  as  aneurysmal  varix.  The 
pressure  of  the  arterial  blood  gradually  dilates  the  vein,  giving  it  a  vari- 
cose appearance,  and  if  the  condition  persists,  its  wall  may  become  notably 
thickened. 

The  non-traumatic  forms  of  varicose  aneurysm  specially  affect  the 
ereat  vessels  of  the  thorax;  the  traumatic  form  generally  occurs  between 
C 
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the  median  basilic  vein  and  the  brachial  artery,  at  the  spot  where  bleed- 
ing from  the  arm  is  practised. 

312.  The  vascular  neoplasms,  or  tumors  in  whose  structure  the 
blood-vessels  play  an  essential  part,  have  already  been  discussed  in  the 
General  Pathologioal  Anatomy,  Of  this  class  the  angiomata  (Arts. 
149,  150),  the  angiosareomata  (Art.  161),  and  the  cylindromas  (Art. 
163)  are  the  chief  species. 

Tumors  of  all  kinds  may,  of  course,  involve  the  walls  of  the  blood- 
vessels in  their  growth.  The  adventitia  is  specially  liable  to  be  implicated 
in  carcinomatous  or  sarcomatous  proliferation.  The  media  and  intima 
resist  the  invasion  longer,  especially  in  the  ease  of  the  arteries;  the  veins 
are  less  resistant.  The  walls  of  the  veins  are  often  broken  into  by  can- 
cerous growths,  so  that  tumor-particles  gain  entrance  to  the  blood-cur- 
rent; and  in  this  way  cancerous  thrombosis  is  set  up.  If  tumor-germs 
are  swept  off  from  the  thrombi,  they  may  give  rise  to  metastatic  growths 
at  some  other  point  of  the  vascular  system  where  they  lodge. 


CHAPTER  XVIIL 


THE  LYMPHATICS. 


313.  The  morbid  changes  occurring    in  the  lymphatic  system 

do  not  admit  of  complete  treatment  apart  from  that  of  the  various  or- 
gans. The  lymphatics  have  their  ultimate  radicles  in  the  very  substance 
of  the  tissues  ;  and  arise  in  the  natural  meshes  and  lacuna  which  exist 
in  them.  Into  these  meshes  or  lymph-spaces  passes  the  liquid  transuded 
from  the  blood-vessels  ;  the  meshes  being  continuous  with  lymph -chan- 
nels, which  are  devoid  of  special  walls  and  are  only  marked  off  from  the 
parenchyma  of  the  tissues  by  a  layer  of  endothelial  cells.  These  chan- 
nels are  the  radicles  of  the  lymphatics,  and  are  abundant  wherever  con- 
nective tissue  is  found. 

It  must  be  very  rare  for  demonstrable  changes  to  take  place  in  these 
minute  lymph-channels  without  simultaneous  disease  of  the  tissues  that 
enclose  them  ;  they  and  the  tissues  are  in  too  intimate  relation  for  one 
to  suffer  without  the  other.  The  same  holds  even  for  the  larger  lym- 
phatics, though  they  have  walls  of  their  own  in  addition  to  the  endo- 
thelial lining ;  it  is  indeed  only  the  largest  lymphatics  of  all  that  give 
marked  evidence  of  their  independence. 

314.  The  lymphatics  are  not  frequently  inflamed,  an  affection  de- 
scribed as  lymphangitis,  but  more  properly  perilymphangitis. 

It  is  generally  secondary  to  some  inflammation  of  the  tissues ;  the 
lymph  from  the  inflamed  area  acting  as  an  irritant  on  the  vessels  through 
which  it  flows  and  on  the  tissues  which  environ  them.  It  is  rare  for  an 
irritant  capable  of  sotting  up  inflammation  to  reach  the  lymphatics  from 
any  other  source  than  from  a  previously  inflamed  part.  The  secondary 
inflammation  may  extend  far  beyond  the  seat  of  the  primary  affection  : 
thus  it  may  reach  from  a  wound  in  the  hand  up  into  the  lymphatics 
and  glands  of  the  axilla.  During  life  the  affection  is  recognizable  by  the 
existence  of  red  and  painful  streaks  extending  from  the  initial  wound 
to  the  nearest  lymphatic  glands. 

Minor  degrees  of  inflammation  are  hardly  if  at  all  to  be  recognized 
pott  mortem,  the  redness  generally  disappearing  soon  after  death ;  ouly 
"when  the  lymphatics  and  their  contents  and  surroundings  have  under- 
gone considerable  inflammatory  change  are  the  traces  plainly  visible. 
Tinder  the  microscope  however  it  is  not  all  difficult  to  make  out  the 
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inflamed  lymphatics  which  ramify  from  the  neighborhood  of  an  inflamed 
area. 

The  histological  changes  associated   with   lymphangitis  are  mainly 
these : — the  contents  of  the  lymphatics  are  much  more  abundant,  and 
much  richer  In  cells,  than  normal  lymph;  it  is  often  purulent  in  ap} 
ance;  in  other  cases  it  is  fibrinous  or  fibrino-purulent;  where  the  inflam- 
mation is  purulent  the  endothelium  of  the  lymphatics  is  shed  or  disin- 
tegrated, in  milder  forms  it  is  swollen  and  protuberant;    occasioi 
subdivision  of  nuclei  and  cells  is  observed;  the  tissues  surrounding  the 
vessel,  and  the  vessel-wall,  are  inflamed  with  migrated  cells,  and 
blood-vessels  are  congested;  only  in  the  mildest  cases  of  all  is  the  change 
limited  to  swelling  and  desquamation  of  the  endothelium. 

The  outcome  of  lymphangitis  is  either  complete  restoration  ad 
grnm  by  re-absorption  of  the  exudation  and  regeneration  of  the  lost  en- 
dothelium, or  necrosis  and  abscess  of  the  vessel  and  the  tissue  surround- 
ing it,  or  lastly  fibrous  hyperplasia  and  induration  of  both.  The  latter 
occurs  in  chronic  inflammatory  conditions,  and  may  lead  to  the  obliter- 
ation of  the  w 

The  infective  granulomata  may  invade  the  lymphatic  system,  and  the 
lymphangitis  set  up  often  exhibits  no  special  peculiarities  ;  but,  actual 
granulomatous  change  may  likewise  he  induced,  and  then  exhibits  its 
specific  characters.  In  this  respect  tuberculosis  is  the  best  example,  as 
the  affection  is  propagated  with  special  readiness  by  way  of  the  lymphatic 
la  (Art.  122.) 

References  on  lymphangitis  and  the  associated  changes  : — ViECHOW,  Ftrcfc. 
Loseu,  {bid.,  vol  41;  Baumqarten,  CenLf.  J.  med.  IViss.  3,  I 
with  further  references.    On  tuberculous  disease  of  the  lymphatics  see  Kuras 
h.  Arch.  vol.  41 1;  Lepine  {Areki   <1>>  physiol.  1870);  PoKFICK  (Bcrl.  klin, 
Wock.  1877) ;  Weigert  (Vtrch.  Arch.  vol.  88), 

315,  Inflammatory  processes  affecting  the  wall  of  a  lymphatic  and  the 
surrounding  tissue,  pressure  from  without,  the  eruption  of  tumors  or 
parasite*  into  the  channel,  and  other  like  causes,  may  bring  about  the 
occlusion  of  the  vessel.  If  the  number  of  lymphatics  thus  obliterated 
is  not  great,  while  other  vessels  remain  open  so  that  the  lymph  of  the 
part  can  find  an  exit,  no  further  change  is  usually  induced.  Even  the 
thoracic  duct  may  be  occluded  without  serious  danger,  for  other  collat- 
eral paths  are  opened  up.  But  if  the  efflux  of  lymph  is  entirely  pre- 
vented, as  in  filarial  disease  (Art.  235),  engorgement  of  the  vessels  with 
lymph  ensues  and  the  lymphatics  become  gradually  dilated,  forming 
what  is  called  lymphangiectasia*  This  affection  may  however  develop 
without  demonstrable  impediment  to  the  outflow  of  lymph,  generally  in 

lection  with  repeated  attacks  of  local  hyperemia  or  inflammation, 
but  at  times  also  without  any  such  apparent  cause. 

Lymphangiectasia  following  parasitic  obstruction  and  inflammation  is 
chiefly  observed  in  the  form  of  cutaneous  and  subcutaneous  hyperplasia 
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known  as  elephantiasis.    The  skiu  is  thickened  and  on  section  allows 
an  abundance  of  clear  lymph  to  escape  from  the  dilated  lymphs 
The  degree  of  the  dilatation  varies  of  course  in  different  cases:  some- 
times the  epiderniia  is  raised  in  blisters  and  bulla?  by  the  accumulated 
lymph. 

Dilated  chyliferous  lymphatics  are  very  often  met  with  in  the  mesen- 
tery: the  usual  cause  is  obstruction  due  to  inflammatory  or  neoplastic 
growths  seated  in  the  mesentery  or  thoracic  duct.  Sometimes  the  ob- 
struction is  dne  to  lymphatic  thrombosis.  The  dilated  vessels  look  like 
straight  cylindrical  ridges  or  convoluted  saccular  or  beaded  cords;  their 
contents  are  either  white  and  limpid  or  pulpy  and  caseous. 

Lyniphangiectases,  not  associated  with  engorgement  or  inflammation, 
are  generally  congenital  or  depend  on  congenital  defects.  The  affection 
known  as  lymphangiectatic  macroglossia  and  ill  acroche  ilia*  a  pe- 
culiar overgrowth  of  tongue  and  lips,  is  due  essentially  to  dilatation  of 
the  lymphatics  of  the  parts.  Lymphangiectases  of  the  skin  such  as  are 
often  met  with  in  the  inguinal  region,  scrotum,  labia  pudendi,  and  on 
the  thorax,  are  of  the  same  nature.  They  sometimes  form  circumscribed 
tumor-like  swellings  and  are  hence  classed  with  tumors  as  lympliai 
mata  (Art.  15^).  It  is  not  possible  to  draw  a  sharp  line  between  the 
swellings  which  we  may  fitly  call  tumors  and  the  others. 

The  rupture  of  lymphatics  and  lymphorrhagia  have  been  referred  to 
in  Art.  31. 

On  the  consequences  of  closure  of  the  thoracic  duct  see  Heller  (Deutsch. 
Arch./,  ktin.  Med,  x,);  Turner {Edin.  med.Journ,  1859);  Stilllvq  {Virch,  Arch, 
vol.  ^ 

On  lymphangiectasis  and  lymphorrhcea  see  Arts.  31,  152;  Georjevic  ( Arch. 
/.Jclin.   Chir.  xu.l;  Fetters  uud  Klebs  [Prag.  Vierteljahrsschr,  125);  11*9801 
!,  Times  mid  Gaz.  2,  1875,  and  Tike  Fiktria  aangvktU  hominis  London  1833): 
WtENEOWSKl  (With,  mat  W'och.  33T 1877^;  DESERT(0*s  tjflfljflffom tyttUphatiq 

il  no.  131,  1877);  Lesse  {Ludwig's  Arbeit tea  1672)}  Quincef  uliv/i.  f. 
kiln.  Mud.  xvi.,  with  references  to  cases);  Nieden  (Virch,  Arch.  vol.  SO);  Wt 
(Arch,  f   hi  in.  Chir.  XX.);  Lewinski  ( I'irch.  Anii.  vol.  01).    On  macroglossia  see 
Barker  {Holmes's  Sy st.  of  Surgery  n,  London  1883,  with  references). 

316.  In  addition  to  the  lymphatic  tumors  described  as  lymphangio- 
mata  we  have  a  class  of  growths  specially  affecting  the  lymphatic  ves- 
sels, and  known  as  endotheliomata  or  endothelial  rancors.  They 
been  described  chiefly  as  tumors  of  the  serous  membranes,  of  the  pia 
mater,  and  of  the  skin;  antl  they  are  either  flattened  and  diffuse,  or  cir- 
cumscribed. According  to  the  principles  already  laid  down  (Art.  166), 
they  are  to  lie  reckoned  a3  sarcomata,  characterized  by  endothelial  pro- 
liferation and  by  the  formation  of  peculiar  nests  and  clusters  of  cells 
lying  in  a  kind  of  fibrous  stroma;  the  structure  thus  resembles  in  many 
points  that  of  carcinoma.  But  it  must  bo  noted  that  many  tumors  de- 
iribed  as  endotheliomata  have  been  really  genuine  carcinoraata,  which 
irrupted  into  the  lymph-channels,     Thia  is  true  of  many  of  the  so- 
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called  endotheliomata  not  only  of  the  skin  but  also  of  the  serons  mem- 
branes (Art.  358). 

The  endothelial  cells  of  the  lymphatics  may  take  part  in  the  growth 
of  any  of  the  connective-tissue  group  of  tumors;  but  they  do  not  give  rise 
to  any  special  peculiarities  of  structure. 

The  lymphatics  very  frequently  participate  in  the  growth  and 
propagation  of  the  epithelial  neoplasms.  This  is  notably  the 
case  with  regard  to  carcinoma,  which  often  breaks  into  the  lymph-chan- 
nels and  there  forma  cancerous  nodules  and  bands.  Thus  from  a  mam- 
mary carcinoma  infection  may  spread  to  the  lymphatics,  not  merely  of 
the  neighboring  surface  tissues,  but  even  of  the  pleura  and  subpleural 
connective  tissue.  In  this  way  long  trains  and  cluster  of  cancer-nodules 
may  be  formed  following  the  lines  of  the  pleural  lymphatics.  The  share 
taken  by  the  endothelial  cells  in  the  process  of  propagation  is  still  under 
discussion.  Many  are  of  opinion  that  they  give  rise  to  cancer-cells. 
This  is  very  far  from  being  demonstrated,  but  it  is  perhaps  possible. 
The  author  has  observed  in  some  instances  that  the  endothelial  cells 
were  proliferous,  but  has  no  evidence  that  they  became  transformed  into 
eaucer-eella.  Meanwhile  it  is  probably  true  that  if  they  produce  tissue 
at  all,  it  is  fibrous  tissue;  that  is  to  say  they  give  rise  to  cancer-stroma, 
not  to  cancer-cells. 

On  endothelioma  see  Art.  161;  Kostee  (Die  EnUcickelung  d.  Carcinome  1869); 
Pagenstecheb  {Virch.  Arch*  vol.  45);  Eberth  (Virch.  Arch.  vol.  49);  AKSDT 
(ibid.  vol.  51);  Perls  (ibid,  vol,  56);  Waldeyer  (ibid,  vol.  55);  Wagneu {Arch.  rt. 
Ilcitk,  (1870)  XL);  NKELSEN  (Arch.  f.  Min.  Med.  XXX.,  with  cases  and  references). 
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of  the  spleen.     The  spleen  pli 


peculiar  and 


17.  Struct  i 

important  part  In  connection  with  the  elaboration  and  metabolism  of  the 
blood;  and  its  relation  to  the  blood  accounts  in  some  measure  for  its 
anatomical  structure  and  for  its  special  relation  to  the  vascular  mechan- 
ism. The  proper  or  characteristic  tissue  of  the  spleen  is  the  pulp,  and 
this  is  so  intimately  connected  with  the  vascular  system  that  its  inter- 
spaces  constantly  contain  both  the  fluid  and  the  corpuscular  elements  of 
the  blood  in  abundance.  The  volume  of  the  adult  spleen  is  from  150  to 
1B0  ccm. 

The  spleen-pulp  consists  of  a  delicate  membranous  reticulum  or 
*  honeycomb  '  traversed  by  stouter  strands  or  trabecular  originating  in  the 
capsule  or  in  the  libro-cellular  (lymphadenoid)  sheaths  that  ramify  with 
the  vessels  from  the  hilum.  The  interspaces  of  the  reticulum  are  in 
communication  with  wide,  thin-walled  capillaries  and  veins  deriving 
their  blood-supply  from  the  arteries,  which  enter  at  the  hilum  and  bifur- 
cate dichotornonsly  into  minute  arterioles.  The  capillaries  of  course 
intervene  between  the  arterioles  and  the  radicles  of  the  veins.  It  has 
jeen  shown  that  the  capillary-walls  are  not  continuous  but  interrupted, 
so  that  blood  can  permeate  freely  the  meshes  of  the  pulp.  And  even  if, 
as  some  maintain,  there  are  no  easily-visible  clefts  or  pores  in  the  vessels, 
it  is  at  least  certain  that  the  walls  are  in  so  far  more  pervious  than  the 
walls  of  other  vessels  that  the  corpuscles  pass  through  them  with  great 
ease,  and  that  the  mass  of  the  pulp  ia  in  part  made  up  of  blood-cell?. 
The  reticulum  contains  lymphoid  cells,  larger  round  colorless  cells  with 
one  or  more  nuclei,  and  ordinary  red  corpuscles,  together  with  corpuscle- 
carrying  cells,  pigment-granule  cells,  and  free  yellow  or  brownish  pig- 
ment. This  pigment  in  conjunction  with  the  blood  gives  the  spleen  its 
brownish -red  color. 

The  spleen  contains  besides  certain  special  structures  known  as 
malpigliian  foil  ides  (or  corpuscles).  They  are  composed  of  lymphade- 
noid tissue,  continuous  with  the  cellular  connective  tissue  sheathing  the 
arteries  and  forming  indeed  but  a  modification  of  it.  They  contain 
colorless  cells  only,  and  their  blood-vessels  are  narrow  capillaries,  which 
unite  and  open  into  wide  venous  channels  or  sinuses  at  the  periphery  of 
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the  follicles.     The  color  of  these  lymphoid  follicles  is  therefore  pale  or 
grayish-white. 

The  capsule  and  the  trabecule  contain  numerous  unstriped  muscular 
fibres,  which  are  arranged  with  some  regularity. 

The  outer  form  of  the  spleen  ia  somewhat  variable,  but  it  is  generally 
more  or  less  flattened  or  ton gne-sh aped.  It  is  often  remarkably  tabu- 
lated, or  at  least  deeply  indented.  Small  detached  spleniculi,  from  the 
size  of  a  bean  to  that  of  a  hazel-nut,  are  occasionally  found  near  the 
spleen.  Misplacements  of  the  spleen  are  common,  and  it  is  occasionally 
wanting  altogether, 

318,  The  f mictions  of  the  spleen  are  as  yet  imperfectly  ascertained. 
It  is  very  probable  that  the  red  corpuscles  are  broken  up  within  its 
meshes;  that  is  to  say  that  worn-out  or  useless  red  corpuscles  pass  into 
the  splenic  tissue  (Art.  2fi&)  and  there  undergo  further  chan 
According  to  Quincke  and  Kunkel  a  part  of  the  iron  contained  in 
red  corpuscles  which  are  disintegrated  is  utilized  in  the  formation  of 
new  ones,  while  another  part  passes  into  the  liver  for  elimination. 
Recent  researches  have  thrown  doubt  on  the  formerly-accepted  theory 
that  red  corpuscles  are  manufactured  in  the  spleen  itself.  The  most 
recent  investigators  are  divided  on  the  question,  Neumann  being  against 
the  older  view,  and  Tizzoni  for  it.  Bizzozeuq  rejects  altogether  the 
idea  that  blood  is  normally  manufactured  in  the  spleen  after  the  close  of 
the  foetal  period;  but  he  thinks  the  spleen  may  resume  such  a  function  in 
certain  peculiar  conditions,  as  in  anosmia.  So  much  at  least  is  sure,  that 
the  red  corpuscles  met  with  in  the  splenic  pulp  are  not  new-formed,,  but 
have  escaped  from  the  blood-vessels;  and  that  they  either  return  to  the 
blood  after  undergoing  some  alteration,  or  are  destroyed.  If  new  cells 
are  furnished  to  the  blood  by  the  spleen  at  all,  they  are  colorless  cells 
derived  from  the  lymph  adenoid  sheaths  of  the  arteries. 

The  view  that  the  worn-out  and  useless  red  corpuscles  are  brought  to 
the  spleen  and  there  broken  up  is  supported  by  pathological  facts. 
When  the  disintegration  of  red  corpuscles  in  the  blood  is  by  any  cause 
(such  as  malaria,  Art.  268)  increased,  the  number  of  cells  containing  red 
corpuscles  and  pigment,  and  the  amount  of  free  pigment,  in  the  spleen 
is  likewise  increased.  The  organ  may  indeed  become  thereby  stained  of 
a  deep  russet  or  slate  color.  We  may  suppose  that  the  increased  disinte- 
gration sots  free  more  pigmentary  matter  that  can  bo  utilized  in  the 
formation  of  new  corpuscles  or  eliminated  though  the  liver,  and  so  it 
accumulates  in  the  spleen. 

Foreign  matters  circulating  in  the  blood  are  specially  apt  to  be  de- 
posited in  the  spleen  (Art.  266) :  it  is  clear  that  the  diminished  current 
in  the  wide  capillaries  and  veins,  and  their  pervious  walls,  greatly  favor 
such  deposition. 

On  the  structure  of  the  spleen  see  Klein  (Quart  J,  micro,  set.  1875,  Atlas  of 
Histology  London  1880). 
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The  more  recent  researches  on  the  functions  of  the  spleen  hare  been  those  un- 
dertaken by  Neumann  [Arch.  rf.  finite,  xy.,  Berl  kiin.  Hoe//.  20,  I860,  Zeitachr, 
f.  kiin.  Med.  hi.),  Pol  Bad  Salvioli  (A?x'h,  p.  L  scienze  med,  if.),  Bizzozero 
(tf»i\f.  L,  .Ircfi.  tfaZ.  flfa  hiol.  i.)t  Tizzoki  Mead,  det  Lineei  3L  Ser.  8,  Jr.  A.  flfai.  cb 
bio/,  l),  Eorn  iVirch.  Arch.  vol.  8tf),  Roy  (Camb.  Journ.  of  Physiol.  in.),  Wz&O- 
GiiADOw  (CV«7.  /-  a\  w*ed.  Win.  50,  1882).  Neumann  pronounces  definitely 
against  the  view  that  during  extra-uterine  life  the  spleen  takes  any  part  in  the 
elaboration  of  the  blood.  Bizzozero,  FoA,  and  Salyioni  are  of  opinion  that 
after  serious  haemorrhage  the  spleen  does  aid  in  manufacturing  new  blood. 
Tizzoni  likewise  thinks  that  blood  may  not  only  be  destroyed  but  produced  in 
the  spleen;  resting  his  opinion  on  the  results  of  extirpating  the  spleen  in  dogs. 
The  proportion  of  haemoglobin  in  the  blood  rises  shortly  after  the  operation  ;  in 
»  days  it  returns  to  the  normal,  and  then  sinks  more  or  less  below  it,  to 
Again  after  a  certain  interval.  The  last  effect  is  due  to  the  fact  that  not  only 
i-,  the  blood-destroying  function  of  the  bone-marrow  increased  but  also  the  blood- 
producing  function.  He  finds  that  extirpation  is  occasionally  followed  by  repTo- 
dnotkn  of  Splenic  ktMU  in  the  form  of  numerous  (60  to  80}  nodules  lying  in  the 
i turn,  and  more  sparsely  in  other  parts  of  the  peritoneum.  These  cellular 
nodules  when  mature  consist  of  malpighian  follicles,  pulp,  and  a  capsule  ;  and 
they  may  coalesce  into  larger  masses.  They  contain  young  nucleated  red  cor- 
puscles. FoA  disputes  Tizzoni's  account  of  the  structure  and  function  of  these 
nodules,  and  does  not  believe  that  they  have  any  relation  to  the  presence  or 
absence  of  the  spleen  (London  med.  Record  July  1883).  Roy  has  discover.] 
that  in  health  the  spleen  expands  and  contracts  rhythmically  by  means 
of  the  muscular  tissue  contained  in  its  capsule  and  trabecules ;  and  he  believes 
that  the  circulation  of  the  blood  through  the  organ  is  maintained  not  by  the 
general  blood-pressure  but  by  the  force  of  these  rhythmical  contractions. 


CHAPTEE  XX 

DISORDERS    OF    CIRCULATION    AND    INFLAMMATIONS    OP   THE 

SPLEEN. 


319.  The  amount  of  blood  contained  in  the  spleen  is  subject  to  con- 
siderable and  incessant  phypiological  variation.     During  digestion  the 

m  increases  in  size  from  congestive  hyperemia,  which  passes  away  as 
the  blood-supply  diminishes  on  the  contraction  of  the  afferent  artel 
the  reduction  in  size  being  further  aided  by  the  tension  of  the  el 
fibres  and  the  contraction  of  the  unstriped  muscular  fibres  of  the  tra- 
becule and  the  capsule, 

Congestive  hyperemia  may  in  like  manner  occur  as  a  morbid  con- 
dition exceeding  the  pli ysiological  condition  in  intensity  and  durm 
In  all  the  infective  disorders  of  the  system,  as  in  typhoid  and  other  acute 
exanthemata,  tn  syphilis  and  in  pyemia  the  onset  of  the  disease  is  accom- 
panied by  splenic  hyperemia.  The  spleen  enlarges,  and  that  in  much 
greater  proportion  to  its  size  than  do  the  other  organs  which  become 
hyperemic  at  the  same  time:  this  is  due  to  the  fact  that  not  merely  are  the 
capillaries  and  veins  distended  with  blood,  but  also  the  mass  of  the  splenic 
pulp  which  is  in  free  communication  with  them.  Such  a  spleen  looks 
large  and  its  capsule  is  tense;  the  pulp  is  deep  red,  and  so  soft  that  on 
section  it  may  be  easily  scraped  away.  The  maJpighian  follicles  some- 
times stand  out  distinctly  as  white  nodules,  sometimes  are  scarcely 
recognizable  amid  the  swollen  pulp. 

320.  The  congestive  hyperemia  may  pass  away  rapidly,  bu  t  it  often  per- 
sists for  some  time  and  further  changes  are  set  up  in  conseqn  This 
is  especially  the  case  with  the  enlargement  accompanying  the  acute  in- 
fective diseases,  such  as  typhoid,  pyemia,  relapsing  fever,  ai'ue,  acute 
nephritis,  and  scarlatina.  The  spleen  of  a  patient  dead  of  typhoid  at  the 
beginning  of  the  second  week,  or  of  septicemia  about  the  fourth  or  fifth 
day,  appears  not  red  but  grayish  or  pale  reddish-gray;  its  volume  is 
greater  than  in  simple  congestion,  reaching  perhaps  the  double  or  the 
quadruple  of  its  normal  size.  The  pulp  is  extremely  soft,  almost  dif- 
fluent, the  softness  being  often  however  due  in  part  to  commencing 
putridity:  in  extreme  cases  the  capsule  may  be  so  strained  as  to  rapture. 

In  such  a  condition  the  spleen  cannot  be  regarded  as  affected  simply 
by  excessive  hyperemia.     The  microscope  shows  that  the  vessels  and 
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palp  arc  not  distended  with  red  cells  as  in  hyperamiia,  bub  tlnir,  both 
contain  an  extraordinary  number  of  white  cells  ;  and  it  is  these  that  give 
the  tissue  its  grayish  tint.  Whence  they  come  is  not  easy  to  determine, 
though  it  is  highly  probable  they  reach  the  spleen  by  the  channel  of  the 
circulation.  Possibly  too  the  production  of  lymphoid  elements  within 
the  malpighian  follicles  may  be  abnormally  increased  ;  but  the  follicles 
show  little  or  no  sign  of  increase  in  size. 

This  form  of  enlargement  of  the  spleen  is  in  fact  to  he  regarded  as 
inflammatory,  the  evidence  of  a  true  splenitis*  In  support  of  this  it 
may  be  mentioned  that  the  exterior  or  capsular  surface  often  shows  signs 
of  accompanying  inflammatory  change,  such  as  turbidity  of  the  capsule 
and  deposits  of  fibrin  upon  it.     It  is  of  coutv  ;fficult  to  draw  a 

hard  and  fast  line  between  hyperemia  und  inflammation  in  the  case  of 
the  spleen  than  in  other  organs,  for  the  spleen  normally  contains  blood- 
cells  which  have  escaped  from  the  vessels. 

The  culls  lying  in  the  swollen  grayish  pulp  are  in  part  exactly  like 
lymphoid  elements,  in  part  larger  and  with  clear  vesicular  nuclei  A 
number  oi  the  lymphoid  cells  contain  red  corpuscles  or  frag- 
ments of  such  in  their  interior  ;  a  sign  that  the  destruction  of  red  cor- 
ril  not  only  not  diminished  but  actually  increased. 
As  foreign  mattal  circulating  in  the  blood  are  apt  to  be  deposited  in  the 
spleen,  it  is  very  probable  that  organized  infective  matters  miy  in  like  manner 
tend  to  lodge  there,  urn  1  so  hrnl  to  inflammatory  vascular  changes.  Many  such 
organisms  are  probably  destroyed  in  the  spleen.  See  BlRCH-HlRSCHFELD  (Arch. 
d.  Heilk.  xm.)»  Friedreich  (Samvi.  ktin.  Vortr&gelS),  So coloff  [Virch.  Arch. 
voL  66),  Fischl  (Prag.  med.  Woch,  1870),  Klein  (Trans,  Path,  Soc,  1877). 

32 L  The  consequences  of  congestive  hyperemia  and  inflammation 
of  the  spleen  are  various. 

As  the  general  disease  passes  away  the  infiltrative  swelling  of  the 
spleen- pulp  usually  diminishes.  The  red  and  white  blood -cells  that  re* 
maincd  lodged  in  the  pulp  are  gradually  passed  on,  and  the  spleen  re- 
covers its  normal  bulk  and  appearance.  As  the  swelling  declines  cells 
may  be  found  containing  not  only  fragments  of  blood-cells,  but  also  oil- 
globules  ;  a  sign  that  they  are  in  process  of  decay. 

In  other  cases  the  changes  may  be  more  permanent  and  assume  the 
form  of  fibrous  hyperplasia  of  the  pulp,  trabecule,  vessel-walls,  and 
capsule,  together  with  enduring  pigmentation.  These  changes  are  espe- 
cially apt  to  occur  when  the  hyperamiic  condition  recurs  frequently  (as  in 
malaria),  or  when  the  inflammation  takes  on  a  formative  or  plastic  ehar- 

i  r.  Diffused  or  circumscribed  thickenings  then  appear  on  tbe  capsule, 
and  may  take  the  form  of  flattened  lenticular  nodules,  or  large  dense 
cartilaginous  patches.  Occasionally  the  entire  capsule  is  transformed 
into  a  coarse  scar-like  fibrous  mass  (Billroth,  Virch,  Arch,  vol  23; 
WtLKfi,  Tram.  Path,  Soc  1864). 

Adhesions  of  the  spleen  to  the  surrounding  structures  in  consequence 
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of  inflammation  (perisplenitis)  are  common  ;  fake  membranes  may  thus 
be  formed  uniting  the  spleen  with  the  diaphragm,  the  splenic  flexure  of 
the  colon,  and  the  fundus  of  the  stomach,  and  cause  difficulty  in  dissect- 
ing out  the  spleen  post  mortem,  But  all  such  adhesions  are  not  evidence 
of  primary  splenic  inflammation;  inflammatory  processes  set  up  in  the 
neighborhood  of  the  spleen  may  induce  secondary  inflammation  in  the 
latter. 

The  appearance  of  the  spleen  varies  in  such  cases  ;  it  may  be  small 
and  granular  on  the  surface,  or  it  may  be  considerably  enlarged.  The 
latter  is  notably  the  case  in  chronic  malarial  disease  (ague-cake).  The 
variety  of  size  depends  chiefly  on  the  scantiness  or  abundance  of  the 
pulp  ;  but  the  trabecular  frame-work  may  be  hyperplastic  and  contribute 
to  the  general  enlargement.  The  tint  of  the  pulp  also  varies  greatly.  If 
it  contains  little  or  no  pigment,  it  is  bright  red  ;  if  pigment  is  abundant, 
it  is  brown  or  slate-colored.  Its  consistence  is  firm,  so  that  on  section  it 
is  not  easy  to  remove  the  pulp  by  scraping.  The  number  of  lymphoid 
cells  in  the  pulp  is  on  the  whole  inconsiderable ;  when  pigment  is  present 
at  all,  these  cells  usually  contain  most  of  it  in  the  form  of  yellow,  brown, 
or  black  grannies  ;  free  pigment  also  occurs.  The  endothelial  cells  of 
the  venules  and  some  cells  of  the  malphigian  follicles  likewise  contain 
fine  granules  of  pigment. 

The  trabecular  are  more  or  less  thickened  ;  in  marked  cases  the  thick- 
ening may  be  recognizable  by  the  unaided  eye.  It  is  only  in  very  firm  or 
hard  spleens  that  the  finer  reticulum  of  the  pulp  is  sensibly  thickened. 
The  walla  of  the  arteries  and  veins  arc  likewise  thickened  and  pigmented, 
the  pigment  lying  free  in  the  walls  or  enclosed  in  cells.  The  changes  in 
tion  are  exhibited  most  markedly  by  patients  who  have  suffered  from 
malaria,  but  they  are  also  met  with  in  connection  with  other  affections, 
such  as  typhoid.  The  pigmentary  changes  are  due  to  increased  destruc- 
tion of  blood-cells  in  the  blood  and  the  spleen. 

322.  Inflammation  of  the  spleen  rarely  passes  into  suppuration. 
When  it  doc3  the  colorless  cells  accumulate  in  the  pulp  and  follicle 
great  numbers,  giving  the  whole  tissue  a  yellowish -white  tint.  In  very 
ran  cases  the  entire  substance  suppurates  ;  the  spleen  being  changed  into 
a  gray  or  grayish-red  creamy  mass.  Circumscribed  suppurations  are 
commoner.  The  tissue  about  to  break  down  takes  on  a  grayish  or  yellow- 
ish-white color,  and  then  becomes  diffluent  or  liquid,  forming  splenic 
abscesses. 

These  occur  chiefly  in  pyemic  affections,  and  in  relapsing  fever  (Pon- 
fiok);  that  is  to  say  in  affections  depending  on  bacterial  invasion  of  the 
blood. 

The  tissue  around  a  splenic  abscess  is  generally  discolored  and  infil- 
trated with  pus;  it  is  less  usual  for  the  abscess  to  be  shut  off  by  an  en- 
closing membrane  of  granulation* tissue.  The  abscess  often  breaks 
through  the  capsule;  and  should  the  pus  enter  the  peritoneal  cavity, 
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fatal  peritonitis  ensues.  But  if  adhesions  have  previously  been  set  up 
between  the  spleen  and  the  stomach-wall  or  diaphragm  or  colon,  the  ab- 
scess may  break  into  the  stomach  or  thorax  or  intestine. 

See  BESMER(Art.  Rate  in  Diet,  encyclop.  d.  sciences  m4d.\  Ponfick  (Virch. 
Arch,  vol.  60).  Mosleb  (Ziemssen's  Cyclop,  vm.),  Wardell  {Reynolds"  Syst.  of 
Med,  v.). 

323.  Passive  hyperemia  of  the  spleen  follows  upon  such  disor- 
ders of  the  circulation  as  interfere  with  the  flow  of  blood  through  the 
splenic  vein.  Such  are  affections  of  the  liver  on  the  one  hand,  of  the 
heart  and  lungs  on  the  other.  Cirrhosis  of  the  liver  is  the  chief  of  the 
former  class,  inasmuch  as  it  often  leads  to  the  obliteration  of  the  greater 
number  of  the  portal  capillaries  within  the  liver. 

When  engorgement  of  the  spleen  has  persisted  for  some  time,  the 
organ  is  usually  found  to  be  either  normal  in  size  or  somewhat  enlarged; 
it  is  rarely  diminished.  It  is  commonly  more  cup-shaped  than  in  health, 
and  the  edges  are  more  rounded.  It  is  always  firmer  and  sometimes  act- 
ually hard,  owing  to  the  density  of  the  pulp,  which  may  be  bright-red 
or  dark  in  color.  Hardly  any  of  the  pulp  can  be  scraped  off  from  the 
section;  the  trabecule  stand  out  sharply;  and  the  capsule  is  often  thick- 
ened. The  chief  textnral  alteration  in  such  a  spleen  is  the  increased 
amount  of  fibrous  tissue  it  contains,  the  increase  appearing  in  the  trabe- 
cuIsb  and  in  the  walls  and  sheaths  of  the  vessels.  The  venous  sinuses  are 
of  course  dilated.  Occasionally  the  reticulum  of  the  pulp  is  found  to  be 
slightly  thickened. 

Anipmia  of  the  spleen,  such  as  follows  upon  great  hemorrhage,  is 
manifested  by  the  very  pale  color  of  the  tissue. 

324.  Embolic  infarctions  of  the  spleen,  or  the  cicatrices  to  which 
they  give  rise,  are  very  often  to  be  observed  in  the  post-mortem  room. 
The  emboli  are  generally  derived  from  endocarditic  vegetations  or  from 
thrombi  of  the  heart  or  aorta.  The  infarcts  are  of  various  sizes;  small 
ones  may  be  as  large  as  a  cherry,  larger  ones  may  extend  over  as  much 
as  a  half  or  more  of  the  whole  spleen.  In  the  early  stages  of  their  exist- 
ence they  appear  as  pale  yellowish  (anaemic)  or  dark-red  (hemorrhagic) 
wedge-shaped  patches  with  the  base  outwards,  and  on  section  project 
above  the  general  level;  in  the  hemorrhagic  patches  the  decolorizing 
process  begins  almost  at  once.  The  infarcts  which  one  generally  sees  are 
either  of  one  color  throughout,  or  the  centre  is  pale  while  the  margin  re- 
mains dark.  When  decolorization  is  well  begun,  the  centre  is  brownish- 
red  or  orange  or  opaque  gray  or  yellowish-white;  the  marginal  zone,  if 
there  is  one,  will  then  be  dark-red. 

When  the  red  or  hemorrhagic  infarct  is  examined  under  the  micro- 
scope it  is  seen  that  the  veins,  capillaries,  and  pulp  are  all  distended  with 
blood.  The  follicles  are  hemorrhagic  only  at  their  margins,  the  centres 
being  unstained.  In  decolorized  infarcts  the  red  corpuscles  appear  in  part 
disintegrated,  and  in  part  distorted  and  discolored,   The  nuclei  of  the  tra- 
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becul»  are  no  longer  visible,  the  trabecule  themselves  being  swollen  an< 
beset  with  oil -globules.  The  lymphoid  elements  are  either  gone,  or  in 
process  of  breaking  up  into  granular  and  fatty  detritus,  and  few  nuclei 
are  visible.  At  a  later  stage  the  reticulum  and  cells  are  alike  transformed 
into  a  granular  mass,  in  other  word3  the  entire  tissue  has  perished  by 
necrosis.  Traces  of  the  normal  structure  remain  only  in  the  marginal 
zone  of  the  infarct,  in  which  staining  reagents  still  bring  out  the  nuclei 
of  the  colls  and  the  trabecule. 

Pltttk  inflammation  of  the  surrounding  spleen-tissue  accompanies 
the  necrosis,  a  congested  zone  of  demarcation  is  formed,  and  the  necrotic 
mass  is  by  degrees  re-absorbed.  After  a  time  a  dense  shrunken  radiating 
nc.itrix  is  formed  in  the  site  of  the  infarct;  it  is  often  pigmented,  or 
nVcked  with  shining  white  spots.  Large  infarcts  are  sometimes  imper- 
ial the  cicatrix  encloses  a  necrotic  caseous  patch. 
If  bacteria  or  other  septic  virus  reach  the  seat  of  infarction,  purulent  or 
putrid  (tiilammation  may  be  set  up  instead  of  the  changes  just  described. 

Sm  Billroth  {Vireh.  Arch.  vol.  23),  Cohnhm*  (Unter$ueh.  <W>.  d.  embol. 

m    H-rlm   1*T2>.  Uttkn   (Uut',>mch.ub.   d.   hmm.    InOiret.    Berlin    i- 

LRBEA.U  {Die  Histologie  d,  hum,  Infarct  a  In.  Diss.  Berne  1880),  Weioekt 

h.  Arch.  vol.  7iM,  HAMILTON  (Liverpool  med.-diir.  Journ,  5,  1833;  the  exisl' 

enoe  of  the  red  or  hemorrhagic  form  is  questioned),  Oeth  (Lehrb.  dt  spec.  path. 

Anat.  i.  Berlin  1988;  the  larger  infarcts  are  stated  to  be  nearly  always  of  the  an* 

English  authors  generally  refer  to  such  infarcts  as  fibrinous  blocks 

rpoeits. 


CHAPTER  XXL 

DEGENERATIONS  AND  INJURIES  OF  THE  SPLEEN. 

325.  Simple  atrophy  of  the  spleen  occurs  chiefly  in  aged  or 
marasmic  patients,  especially  in  case  of  long-standing  anaemia.  The 
organ  is  small,  the  capsule  wrinkled  and  sometimes  thickened.  The 
pulp  seems  loose  and  pale;  and  the  trabeeuise  stand  out  sharply.  Under 
the  microscope  the  cells  of  the  pulp  are  seen  to  be  scanty  and  the  blood- 
vessels imperfectly  filled. 

Amyloid  degeneration  is  the  most  notable  of  the  retrogressive 
processes  affecting  the  spleen;  two  forms  of  amyloid  spleen  are  distin- 
guished— the  '  sago '  spleen,  and  the  '  bacon  *  spleen. 

In  the  sago  spleen  the  malpighian  follicles  are  the  seat  of  the 
amyloid  change.  The  spleen  is  generally  somewhat  enlarged  and  firmer 
than  is  normal.  In  the  brownish-  or  grayish-red  pulp  lie  light-brown 
hyaline  translucent  grains  like  boiled  sago,  somewhat  larger  than  the 
normal  follicles.  When  dilute  solution  of  iodine  is  poured  over  the  pre- 
viously-washed surface,  the  grains  become  deeply  stained  of  a  brownish- 
red  color  :  a  section  steeped  for  a  short  time  in  methyl-violet  and  then 
washed  in  alcohol  containing  a  little  hydrochloric  acid  shows  the  grains 
red  on  a  bluish  ground. 

The  uniformly  lardaccous  or  bacon  spleen  is  in  general  very  con- 
siderably enlarged,  and  firm  and  resistant  to  the  touch.  On  section  the 
pulp  shows  diffuse  or  continuous  patches  which  are  hyaline  or  translu- 
cent, resembling  somewhat  the  fat  of  fried  bacon.  Sometimes  the 
greater  part  of  the  pulp  is  thus  transformed,  the  normal  tissue  appearing 
in  scattered  islets  only. 

The  amyloid  change  mainly  affects  the  trabecular  and  the  walls  of  tha 
venous  sinuses.  The  lymphoid  elements  of  the  follicles  and  the  pulp- 
cells  are  affected  secondarily.  Amyloid  trabecules  swell  up  greatly  and 
become  nodulated  or  varicose.  The  cells  lying  in  the  interstices  become 
atrophied  and  so  perish;  it  is  possible  that  some  of  them  may  be  trans- 
formed  into  amyloid  substance.  Arteries  whose  lymphoid  sheaths  arc 
degenerate  may  themselves  either  be  free  from  change,  or  may  degeoerace 
in  like  manner.  When  the  pulp  becomes  amyloid  the  walls  of  the  cap- 
illaries and  venules  become  thickened  and  degenerate. 

See  Virchow  (Firca,  Arch.  vol.  8),  Kyber  (ibid,  vol.  81,  with  retere&cwj, 
Ebebth  (ibid.  vols.  80,  M)> 
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826.  Rnptnre  of  the  spleen  may  occur  spontaneously  wnen  the  organ 
becomes  abnormally  enlarged.  Traumatic  rupture  is  more  common,  and 
may  occur  in  a  healthy  spleen  or  in  one  which  has  already  undergone 
morbid  change.  Ruptures  of  any  considerable  size  are  followed  by  very 
grave  haemorrhage.  If  the  haemorrhage  is  stayed  by  the  formation  of  a 
thrombus  filling  the  rent,  the  wound  may  heal  as  in  other  organs;  the 
clot  is  gradually  absorbed  and  a  scar  takes  its  place.  The  same  process 
takes  place  in  other  wounds  of  the  spleen.  Death  sometimes  ensues  not 
from  primary  haemorrhage  but  from  suppurative  inflammation  set  up  in 
the  wounded  tissue. 


CHAPTER  XXII. 

INFECTIVE  GRA^TJLOMATA  OF  THE  SPLEEN. 

327.  Tubercle  is  very  frequently  found  in  the  spleen.  In  attacks  of 
general  miliary  tuberculosis  miliary  tubercles  are  nearly  always  developed 
both  in  the  parenchyma  and  in  the  capsule.  In  chronic  tuberculosis 
such  tubercles  as  may  happen  to  be  produced  in  the  spleen  give  rise 
to  caseous  nodes  of  various  sizes.  The  tubercles  are  seated  in  the  mal- 
phigian  follicles,  in  the  lymphoid  sheaths  of  the  vessels,  and  in  the  pulp. 
They  may  consist  entirely  of  small  cells  or  be  caseous  in  the  centre,  ac- 
cording to  their  age. 

Guiiutiata  rarely  develop  in  the  spleen,  though  they  are  sometimes 
met  with  in  both  congenital  and  acquired  syphilis.  They  may  be  single 
or  multiple,  and  form  gray  and  translucent  or  yellow  and  opaque  nodes 
with  grayish  margins,  according  to  their  age.  The  grayish  margin  con- 
sists of  cellular  granulation-tissue,  which  is  stained  intensely  with  color- 
ing reagents,  and  passes  gradually  into  the  normal  tissue  of  the  palp. 

Syphilis  may  also  manifest  itself  by  a  general  hyperplastic  enlarge- 
ment of  the  spleen,  which  is  observed  mainly  in  the  congenital  form  of 
the  disease.  The  spleen  of  a  new-born  infant  weighs  about  nine  grammes 
or  0.3  per  cent  of  the  body-weight ;  in  syphilitic  infants  the  average 
weight  of  the  spleen  is,  according  to  Bikch-Hieschfeld,  some  fourteen 
grammes  or  0.7  per  cent  of  the  body -weight.  Its  stroma  is  increased  in 
amount,  and  the  sheaths  of  the  arteries  infiltrated  with  cells.  Birch- 
Hiksciifeld  found  oil-globules  and  pigment-granules  in  the  constituent 
cells  of  the  pulp. 

Oh  syphilis  of  the  spleen  see  Weil,  {Arch,  f.  klin.  Med.  xm.],  Weveb  {ibid. 
XVTL),  Baeenspruno  {Die  (lereditdre  BpphUU  Berlin  1864),  Wagm:h  {Arch.  d. 
Heilk.iv.),  MOSLER  (BerL  klin.  U'och.  1864),  Gee  {Brit.  Med.  Jeunk  I,  1807), 
Gerharpt  (Lehrh.  d.  Kinderkr<tt\khJ),  BtRcn-HmscHFELD  (Arch.  d.  Hcilk.  1875 
and  Gtrhardt's  Handh.  &  KinderkranJch.  iv  j,  Baumler  {Ziemssen's  Cyclop,  in., 
for  further  references),  Tefel,  {Path.  Anat.  dLfnered,  Syph.  In.  Diss.  Berlin,  1874), 
^^blow  (Ptith.  Soc.  Tram.  1977). 


CHAPTER  XXIII, 


HYPERPLASIAS  AND  TUMORS  OF  THE   SPLEEN. 


328.  We  have  already  (Art,  321)  referred  to  various  forma  of  enh 
ment  of  the  spleen  associated  wi  th  acute  infective  diseases.    Such  enli 
nients  are  partly  due  to  an  increase  of  the  pulp,  and  partly  to  an  increase 
in  the  fibrous  framework.     But  there  is  another  and  yqtj  important  f( 
of  splenic  hyperplasia,  whose  aetiology  is  altogether  obscure,  althot 
it  constitutes  a  grave  disease. 

This  form  of  hyperplasia  usually  extends  over  the  entire  spleen  ; 
rarely  limited  to  isolated  patches.  So  far  as  is  known  the  affection  com- 
mences with  an  increase  of  the  parenchyma  as  a  whole,  the  constituent 
elements  undergoing  a  general  hyperplasia.  The  tissue  is  bright-red  and 
soft,  while  the  follicles  are  not  separately  distinguishable.  In  a  macli 
rarer  form  of  the  disorder  the  malpighian  follicles  become  hypertrophied, 
and  stand  out  as  grayish  nodules  or  in  white  tabulated  clusters. 

As  the  parenchyma  increases  in  size  the  originally  soft  tissue  becomes 
firmer,  and  at  the  same  time  paler.  The  follicles  are  often  still  nnen- 
larged,  but  they  may  at  this  stage  become  hypertrophied  and  form  whit- 
ish nodes  and  clusters  of  considerable  size.  The  capsule  is  in  general 
Bomewhat  thickened  and  beset  with  coarse  fibrous  patches  of  various 
sizes;  and  adhesions  are  often  formed  with  the  surrounding  organs. 
The  enlargement  thus  brought  about  may  be  very  remarkable,  the  weight 
of  the  spleen  Bometimes  reaching  three  or  four  kilogrammes. 

In  the  earlier  stages  the  hyperplastic  enlargement  of  the  pulp  and 
follicles,  in  so  far  as  it  is  independent  of  the  amount  of  blood  present  in 
the  spleen,  is  due  to  an  increase  in  the  number  of  the  constituent  cells. 
When  the  follicles  develop  into  nodes  of  any  size  they  compress  the 
spleen-pulp  between  them,  and  it  often  becomes  atrophied  in  conse- 
quence. It  is  then  found  to  contain  fatty  cells  and  pigment-granules 
either  free  or  enclosed  in  other  cells.  The  section  thus  assumes  a  deli- 
cately mottled  and  speckled  appearance,  the  brown  and  yellow  atrophied 
and  pigmented  pulp  alternating  with  grayish  and  yellowish  follicular 
nodules.  The  disorders  of  circulation  consequent  on  these  textural  alte- 
rations often  lead  to  the  formation  of  hemorrhagic  infarcts,  and  these 
according  to  their  age  appear  as  red,  brown,  or  yellow  patches. 
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In  old  hyperplastic  spleens  the  enlarged  follicles  are  fonnd  to  have 
lost  their  or igi mil  structure,  and  form  fibro-cellular  masses  without  any 
clear  traces  of  the  reticular  or  lymphadenoid  type.  The  pulp  itself  may 
become  more  or  less  fibrous, 

The  changes  just  described  may  occur  primarily  in  the  spleen,  or  may 
follow  upon  like  changes  in  the  lymphatic  glands  and  bone-marrow  (Art. 
344).  In  the  former  oaso  a  similar  affection  of  the  lymphatic  glands  is 
associated  with  the  primary  affection  of  the  spleen.  Afterwards  tumors 
consisting  of  lymphadenoid  tissue  may  form  in  organs  which  normally 
contain  none  of  it. 

The  splenic  as  well  as  the  lymphatic  hyperplasia  is  very  often  associ- 
ated with  leukaemia  (Art.  260),  and  is  therefore  often  referred  to  u 
leukemic  hyperplasia.  If  no  leukaemia  exists,  the  affection  is  described 
as  pseudoleukemia  or  Hodgkitfs  disease,  or  as  splenic  (or  lymphatic) 
ansemia.  The  latter  description  refers  to  the  fact  that  patients  suffering 
from  the  affection  become  profoundly  anaemic  and  ultimately  die  of  anae- 
mic exhaustion. 

We  know  nothing  of  the  cause  of  leukeemic  or  pseudoleukfemie  hyperplasia  of 
the  spleen.  In  some  cases  the  affection  has  been  preceded  by  some  form  of  in- 
jury or  infective  disease,  in  other  cases  there  has  been  nothing  of  the  kind.  We 
are  as  little  able  to  say  whether  or  not  the  two  forms  are  identical.  Their  iden- 
tity would  seem  to  be  indicated  by  the  fact  that  they  show  no  anatomical  differ- 
ences, and  that  one  form  may  pass  into  the  other.  The  affection  may  occur  at 
any  age. 

n  the  process  begins  In  the  lymphatic  glands  (as  in  so-called  adema)  and 
attacks  the  spleen  secondarily,  it  is  the  lymphoid  follicles  of  the  spleen  which 
first  exhibit  a  hyperplastic  multiplication  of  their  cells. 

References;— Art.  344;  Hodgkin,  Med.  chir.  Trans,  xvii.  (1832);  Virchow. 
Virch,  Arch.  vol.  5.  and  Oesamm.  Abhand.  1856;  Mosler.  Path,  and  Therap.  A 
Leuktimie  Berlin  1872,  with  references  to  the  earlier  literature  of  the  subject; 
Ponfick,  Virch.  Arch.  voIb.  Gfl,  58 1  Birch-Hirscbfeld,  Gerhardt's  Handb.  d. 
Kinderkrankh.  Hi.;  Cohnhkim.  I*/iv/i.  Arch,  vol,  38;  Trousseau,  Clinical  Medicine 
(New  Syd.  Soc.)  v.;  Eberth,  Virch.  Arch.  vol.  51;  Laxohans,  Virch,  Arch.  vol. 
54,Corml  and  Ranvier,  Man.  Path.  Hist.  L;  MuacmsoNand  Sanderson,  Trans, 
Path.  Soc,  1869-70.  with  cases  and  references;  GREENFIELD,  Gowers,  ibid,  1878; 
WiLKS,  Guy's  Hosp.  Hep.  1865,  Lancet  1,  1878. 

3*29.  If  we  leave  out  of  account  the  hyperplastic  enlargements  of  the 
spleen  just  described,  which  resemble  the  true  tumors  in  several  respects 
and  especially  in  the  occurrence  of  associated  metastatic  growths,  we 
find  that  primary  neoplastic  tumors  of  the  spleen  are  very  rare.  Fi- 
broma, sarcoma,  and  angioma,  have  been  met  with,  Langhans  has  de- 
scribed (Virch.  Arch.  vol.  75)  a  case  where  an  injury  was  followed  by 
the  growth  of  a  pulsating  cavernous  angioma  of  the  spleen  with  metasta- 
ses in  the  liver,  the  splenic  growth  occupying  nine-tenths  of  the  already 
greatly  enlarged  bulk  of  the  organ.  Dermoid  tumors  are  likewise  very 
rare.     Cysts  containing  blood  or  serous  liquid  are  sometimes  met  with. 

Metastatic  growths,  especially  careinomata,  are  more  common  than 
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the  primary  forms;  secondary  carcinoma  usually  taking  the  form  of 
rounded  nodules. 

Pmtfattoma  (Art  886)  is  the  oommonest  of  the  animal  parasite 
infesting  the  spleen.  It  forms  nodes  as  large  as  a  pea,  which  are  usually 
calcified.    Bohinoooooi  and  cystioerci  are  also  occasionally  met  with. 


CHAPTER  XXIV. 


ATROPHY  AND  DEGENERATION  OF  THE  LYMPHATIC 

GLANDS. 


330.  The  lymphatic  glands  stand  to  the  lymphatic  system  some- 
what in  the  same  relation  as  the  spleen  to  the  blood-vessels.  The  glands 
may  be  described  as  masses  of  lymphadenoid  tissue  (that  is  to  say,  of 
reticular  fibrous  tissue  containing  lymphoid  cells  in  its  meshes)  aggre- 
gated here  and  there  around  the  lymph-channels.  They  contribute  to 
the  lymph  the  lymphoid  elements  produced  in  their  follicular  mesh- 
work,  and  perhaps  exert  upon  it  some  chemical  influence  besides. 

The  lymph  passing  through  the  glands  is  derived  from  a  threefold 
source.  The  chief  source  is  the  transudation  from  the  blood.  This 
permeates  the  tissues,  giving  up  to  them  some  of  its  constituents  and 
taking  up  from  them  some  products  of  their  metabolism:  while  at  many 
points  of  the  body,  and  especially  at  the  absorbing  mucous  surfaces, 
substances  enter  and  mingle  with  the  lymph  which  are  originally  derived 
from  without  the  body. 

From  the  normal  sources  of  the  lymph  the  lymphatic  glands  may  in 
like  manner  receive  noxious  matters;  and  these  may  be  such  as  to  induce 
more  or  less  grave  disorders  of  function,  and  even  of  anatomical  struc- 
ture. Thus  the  lymphatic  glands  are  liable  to  secondary  disease,  follow, 
ing  upon  primary  disease  of  the  tissues  whence  their  lymph  is  derived. 

In  addition  to  these  the  lymphatic  glands  are  subject  to  various  forms 
of  independent  disease,  which  are  partly  retrogressive  and  partly  progres- 
sive or  constructive  in  their  nature. 

331.  Simple  atrophy.  In  advanced  age  the  lymphatic  tissues 
generally  are  observed  to  undergo  senile  diminution  ;  the  lymphatic 
glands  become  smaller,  and  the  lymphadenoid  tissue  of  the  mucous 
membranes  becomes  scantier.  The  thymus  gland,  which  is  of  the  same 
nature,  dwindles  away  in  the  early  years  of  life. 

The  decreaso  in  the  volume  of  the  lymphatic  tissues  is  due  to  a  di- 
minution in  the  number  of  their  lymphoid  elements.  In  the  case  of 
the  thymus  these  elements  disappear  wholly,  and  the  remaining  connec- 
tive tissue  becomes  transformed  into  fat 

This  general  physiological  retrogression  may  be  imitated  under  mor- 
bid conditions,  especially  in  the   general  marasmus  of  children  ;  but 
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wasting  of  the  lymphatic  tissues  may  also  follow  upon  localized  dif 
The  mesenteric  glands  are  those  most  apt  to  atrophy. 

In  such  cases  the  lymphoid  elements,  and  chiefly  those  of  the  medul- 
lary cylinders,  are  the  first  to  disappear.  Sometimes  the  lymphoid  ele- 
ments entirely  disappear  and  the  reticulum  is  changed  into  adipose 
tissue,  beginning  at  the  hilum.  Atrophied  lymphatic  glands,  if  not  mor- 
bidly pigmented,  have  a  light  gray  tint  and  are  usually  firmer  than  is 
normal :  when  transformed  into  fatty  tissue,  the  change  is  sufficiently 
apparent. 

332.  Amyloid  degeneration  of  the  lymphatic  glands  is  a  common 
affection.  Usually  other  organs  are  affected  by  it  at  the  same  time  ;  it 
is  rarely  confined  to  the  glands  alone.  When  it  is,  the  cause  is  nearly 
always  some  chronic  suppuration  within  the  territory  whence  the  lymph* 


Fig.  133.    Amyloid  swelling  or  the  adenoid  rcttcuuW. 

{{After  EBERTH :  methyUHoltt  Btaining :  X  850.) 

a,  normal  reticulum.  d,  degenerate  nucleus. 

6,  swollen  reticulum.  «r.  normal  lymphoid  corpuscle. 

c,  unaltered  nucleus,  f,  atrophied  lymphoid  corpuscle. 

supply  of  the  affect  glands  is  drawn.  If  the  amyloid  change  is  at 
advanced  it  is  often  distinguishable  by  the  dull  grayish  tint  and  firm 
consistence  of  the  glands  on  section  ;  to  make  certain  however,  we  must 
employ  the  iodine  or  methyl-violet  reaction,  or  examine  the  glands  mi- 
croscopically, Whap  they  ire  really  amyloid  the  iodine  brings  out  brown- 
ish-red flakes  and  patches  in  the  lymphoid  tissue  or  on  the  walls  of  the 
blood-vessels.  Sometimes  the  sinuses  are  most  affected  :  in  other  and 
more  usual  cases  it  is  the  follicles  and  inter  follicular  septa.  The  capsule 
is  frequently  more  or  less  thickened. 

When  a  markedly  amyloid  lymphatic  gland  is  closely  examined,  it 
gives  one  the  impression  that  the  masses  of  amyloid  substance  are  partly 
the  lymphoid  corpuscles  transformed  into  shining  blocks,  and  partly  the 
reticulum  and  septa  which  have  become  swollen  and  hyaline.     Ebertu 
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however  haB  shown  (Virch.  Arch.  vol  80)  that  the  lymphoid  corpus  es 
very  rarely  if  indeed  ever  take  part  in  the  amyloid  change,  The  shining 
amyloid  blocks,  which  are  of  about  the  same  size  as  the  corpuscles,  are 
really  derived  from  the  degenerate  reticulum. 

The  process  of  degeneration  begins  with  a  hyaline  thickening  of  the 
reticular  trabecular  (Fig.  133  a),     Then  the  trabecule  become  nodulated 

(b)  and  form  contiguous  blocks  or  lumps.     The  nuclei  of  the  reticulum 

(c)  often  remain  unaltered  for  an  astonishingly  long  time.  They 
ultimately  become  very  pale  (rf),  cease  to  stain  blue  with  methyl-violet, 
and  then  break  up  and  disappear.  The  lymphoid  corpuscles  diminish  in 
proportion  as  the  reticulum  thickens,  and  may  here  and  there  disappear 
entirely.  In  the  larger  vessels  it  is  chiefly  the  media  which  is  aJIectcd, 
in  the  capillaries  it  is  the  adventitia. 

Hyaline  degeneration  of  the  lymphatic  glands  has  quite  recently  been 
described  by  Cornii,;  it  has  a  certain  resemblance  to  amyloid  change  but  is 
essentially  distinguished  from  it  by  the  absence  of  the  reaction  with  iodine  and 
methyl-violet  (Art.  $3).  The  change  in  some  instances  affects  mainly  the  blood 
Teasels  of  the  gland  (Wieqer,  Virch.  Arch,  vol  78),  which  are  transformed  into 
hyaline  tubes  by  the  thickening  of  their  walla  and  the  narrowing  of  their  channel. 
In  other  cases  hyaline  masses  are  formed  from  the  reticular  cells;  the  hyaline 
masses  are  probably  related  to  the  colloid  substance  (Art,  5fl).  Their  presence  is 
recognizable  by  the  whitish  somewhat  opaque  trabecule  which  run  through  the 
grayish-red  tissue  of  the  gland.  Calcification  often  sets  in  when  the  degeneration 
reaches  a  certain  stage. 

There  is  another  variety  of  homogeneous  degeneration  which  deserves  men. 
tioo.  It  is  met  with  chiefly  in  glands  which  are  the  seat  of  larged-celled 
hyperplasia  (Art.  840),  or  of  tubercle  (Art.  342),  It  was  Bhown  in  Art.  39  that  this 
variety  of  degeneration  is  closely  allied  to  caseation  (Art.  333).  Some  authorities 
(such  as  Arnold,  Virch.  Arch.  vol.  87)  see  in  it  a  special  kind  of  degeneration, 
which  only  in  its  advanced  stages  leads  to  caseation. 

Reference: — CoRNtL,  Journ,  de  Fanat.  etdelaphys.  1878;  CoRNiLand  Ranvter, 
Man.  Path.  Hist.  vol.  i.;  Wibger,  Virch.  Arch.  vol.  78;  Peters,  Virch.  Arch. 
vol.  87;  Vallat,  Virch.  Arch.  vol.  89;  Vihchow,  ibid,  vols,  85t  8®. 

333,  Fatty   degeneration,   calcification,    and   necrosis  of  the 

lymphatic  glands  occur  mainly  as  consequences  of  inflammatory  disease. 
Fatty  change  and  soft  caseous  necrosis  are  best  exemplified  in  connection 
with  the  specific  inflammations  of  scrofula  and  tuberculosis.  A  lym- 
phatic g!and  already  altered  or  enlarged,  and  it  maybe  pigmented,  ex- 
hibits on  section  one  or  more  isolated  caseous  foci,  or  is  transformed 
entire  into  an  opaque  white  cheesy  mass  contained  in  a  fibrous  capsule. 
a  later  stages  such  glands  may  take  up  fluid  and  become  diffluent  or 
liquefied,  or  they  may  become  calcareous. 

The  second  or  firm  variety  of  caseous  necrosis  begins  as  a  homogene- 
ous degeneration.  It  occurs  mainly  in  hyperplastic  (Art.  340)  and 
tuberculous  (Art.  3-42}  glands,  which  often  have  a  glassy  or  translucent 
appearance  even  to  the  naked  eye.  The  process  is  found  on  examination 
to  start  in  a  uniform  or  homogeneous  transformation  of  the  entire  tissue, 
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or  of  single  cells  in  it,  which  take  the  form  of  shining  flakes  or  lumps 
and  gradually  lose  their  nuclei.  If  the  tissue  so  changed  passes  on  into 
the  soft  variety  of  caseation,  it  breaks  tip  into  a  granular  friable  mass. 

Necrotic  patches,  made  up  of  grayish  friable  moist  tissue,  are  formed 
in  the  glands  generally  after  acute  inflammatory  swelling,  such  as  often 
accompanies  typhoid  fever  and  diphtheria.    The  lymphoid  cells  are 
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a,  from  an 


Fig.  131.    Cilalkt  concretions. 
ed  omentum*  b,  from  a  tuberculous  lymphatic  gland. 


partially  transformed  into  pule  deuucleated  lumps,  which  speedily  dis- 
integrate. 

Such  patches  may  go  on  to  gangrenous  putrefaction;  or  losing  fluid 
may  become  condensed  and  oheesy-Iooking.  In  the  latter  case  calci- 
fication often  follows,  and  the  entire  gland  may  be  transformed  into  a 
chalky  or  mortar-like  mass. 

Stratified  concretions  (Fig.  134  b)  not  infrequently  take  the  place  of 
diffuse  calcareous  deposits.  They  are  especially  common  in  connection 
with  tuberculous  disease. 
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CHAPTER   XXVE 

FOREIGN  SUBSTANCES    IN  THE  LYMPHATIC  GLANDS. 

334.  Minutely  divided  foreign  substances  which  have  gained  access 
to  the  lymphatic  vessels  are  intercepted  and  retained  for  a  longer  or 
shorter  time  in  the  glands*  Thus  alter  haemorrhage  into  the  tissues  the 
red  corpuscles  or  their  remains  are  conveyed  to  the  glands,  and  deposited 
there  within  the  carrier-cells. 

At  first  these  carrier-cells  with  the  corpuscles  or  pigment  (hydrated 
ferrous  oxide,  Art.  268)  they  contain  are  met  with  mainly  in  the  sinuses 
(Fig.  135);  hut  afterwards  they  enter  the  follicles.  Occasionally  the 
deposit  may  be  so  large  that  the  proper  structure  of  the  gland  is  obscured 
by  it.  The  appearance  of  the  gland  is  altered  greatly,  and  it  may  be 
stained  dark  brownish-red  or  russet,  so  as  occasionally  to  recall  the  look 
of  the  spleen-pulp,  especially  when  the  coloring- matter  of  the  blood  in 
solution  passes  into  its  substance  as  well  as  the  insoluble  pigment. 


FlO.  135.      SECTION  Or  A  LYMPHATIC  QLAJHJ  OOJTCAlSUHa  PlOXENT-ORAmTLl  OIUA 

(Carmine  staining-'  X  80.) 
a,  follicle,  b,  trabecule.  c,  pigment-granule  cell*. 

Other  substances  may  in  like  manner  be  retained  in  the  glands,  and 
if  they  have  any  proper  color  the  gland  of  course  becomes  pigmented. 
The  most  familiar  instance  is  the  gray  or  black  pigmentation  of  the 
bronchial  glands  by  matters  inhaled  with  the  air  as  dust.  When  blue  or 
red  colors  have  been  used  in  tattooing  the  skin,  the  glands  which  receive 
the  corresponding  lymphatics  are  often  found  after  a  time  to  contain 
some  of  the  insoluble  pigment* 
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See  Vtrcbqw  [CeUular-pathologie  4th  ed.  p.  224,  Virch.  Areh.  vol.  85),  Bill- 
EOTH  {Beitr&gc  z.  path.  Hist,  (1658)  p.   185,  V  .-h.   vol.   21),   Rebsamek 

h,  Aftift.  vol.  24),  Orth  (Fircfc.  .Arafc.  vol.  61),  Hindenlano  (Vtrrh.   -to* 
vol.    79),    Soyka  (Praj/.  flWtl,    Hoc/i.    1878),   von  Ins  [Arch.  /.  exp.   Path 
KELSCH  (Atvh.  tic  phyttinl.  1870). 

335.  The  consequences  of  foreign  deposit  iti  the  glands  depend  on 
its  amount  and  on  its  physico-chemical  nature.  Many  substances,  such 
as  calcium  carbonate,  are  dissolved;  others  like  coal-dust,  stone-dust,  or 
cinnabar  remain  and  lead  to  permanent  pigmentation.  They  lie 
enclosed  in  lymphoid  cells  (Fig.  136  c),  or  lodged  in  the  reticulum  and 
trabecular.     If  the  amount   present  is  small  the   changes  induced  are 


Fia.  136,    SccTiosr  or  a  slatk-color*d  bronchial  a  land. 

(Carmine  staining  ;   X  360.) 
a,  roUculum  of  largo  cells.    bf  flbrill&ted  connective 
c  c',  pigment-carrying  cells. 

trifling;  larger  amounts  lead  to  the  shrinking  of  the  gland.  The 
lymphoid  elements  dwindle  and  disappear,  while  the  meshes  of  the 
culum  become  filled  with  pigment-carrying  cells  (Fig.  136  c  and  c')  and 
free  pigment.  The  reticulum  may  be  unaltered,  or  in  part  hyperplastic 
{«),  in  which  case  ifc  is  made  up  of  juicy  branching  and  anastomosing 
cells.  Dense  fibrillatcd  connective  tissue  (b)  is  often  formed  in  places, 
and  this  too  contains  pigment. 

Chemically  active  substances  have  of  course  a  very  different  eftY 
also  such  living  micro-organisms  as  may  reach  the  glands*     They  usually 
set  up  more  or  less  violent  inflammation,  and  not  infrequently  lead  to 
necrosis. 


CHAPTER  XXV 111 

INFLAMMATIONS  OF  LYMPHATIC  GLANDS. 

336.  Acute  lymphadenitis.  Acute  inflammation  of  the  lymphatic 
glands  is  usually  set  up  by  irritants  brought  to  them  by  the  lymph,  hi 
many  cases  the  irritant  c:tn  be  proved  to  be  bacterial,  in  other  instances 
its  nature  cannot  be  ascertained.  An  inflamed  gland  is  swollen,  and 
often  greatly  swollen.  On  section  it  appears  red,  and  moister  and  softer 
than  usual,  and  it  often  contains  hnemorrhagio  patches.  The  abnormal 
redness  may  be  confined  to  the  cortex,  or  extend  also  to  the  medulla. 
During  the  later  stages  the  redness  decreases  again;  and  the  section  be- 
comes mottled,  or  uniformly  grayish,  yellowish,  or  white.  The  condi- 
tion of  the  tissue  varies  with  these  changes  of  tint.  Where  it  is  red,  the 
blood-vessels  are  dilated  and  distended  with  blood  ;  the  reticulum  both 
without  and  within  the  follicles  being  likewise  distended  with  cells  and 
liquid,  while  red  corpuscles  are  often  found  lying  free  in  the  parenchyma. 
Where  the  tissue  is  pale,  the  accumulation  of  colorless  cells  has  gone 
on,  while  the  hyperemia  has  diminished.  The  reticulum  is  seldom  nota- 
bly altered  at  first,  but  as  the  inflammation  proceeds  it  usually  breaks 
down  here  and  there.  The  number  of  glands  affected  by  the  same  in- 
flammation varies  much  ;  sometimes  a  single  one,  sometimes  an  entire 
group,  is  attacked. 

It  is  difficult  to  determine  with  certainty  the  source  of  the  leucocytes  which 
gather  in  the  reticulum  of  an  inflamed  lymphatic  gland  The  lymphoid  cells  of 
the  follicles  normally  multiply*  by  subdivision  and  it  is  possible  that  in  inflam- 
matory conditions  the  multiplication  may  be  increased.  But  we  cannot  exclude 
the  possibility  that  part  at  least  of  the  intruding  leucocytes  are  derived  from  the 
lymphatics  or  blood-vessels, 

337.  The  further  stages  and  terminations  of  the  acute  inflamma- 
tion are  different  in  different  OftM.  It  may  end  in  resolution  and 
complete  restoration,  or  in  necrosis,  gangrene,  caseation,  suppuration,  or 
fibrous  induration.  But  before  reaching  Buch  terminations  certain 
changes  pass  over  the  lymphoid  elements.  Many  become  fatty  and 
break  up  into  mere  lumps  of  detritus;  others  undergo  coagulative  ne- 
crosis and  change  into  pale  turbid  denucleated  masses,  or  into  granular 
flakes  of  fibrin*  Others  again  are  enlarged  as  if  by  dropsical  swelling  ; 
or  take  on  the  appearance  of  formative  or  fibroblastic  cells,  being  large 
and  granular  and  having  bright  vesicular  nuclei  containing  nucleoli. 
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Then  there  are  large  cells  containing  within  them  other  lymphoid  i 
or  red  corpuscles  or  fragments  of  these,  and  incorrectly  called  *  brood- 
cells.*  Lastly  there  are  numbers  of  pus-corpuscles,  with  their  nuclei 
broken  into  two  or  more  fragments.  These  changes,  only  recognizable 
with  the  aid  of  the  microscope,  are  variously  combined  in  different  cases; 
they  are  followed  by  the  more  obvious  transformations. 

When  resolution  occurs  the  altered  leucocytes  are  re-absorbed  and 
disappear.  The  gland  becomes  flaccid,  and  again  appears  hyperamic ; 
it  then  gradually  resumes  its  normal  condition.  In  suppuration  patches 
of  yellowish-white  softening  appear,  and  the  tissue  within  them  breaks 
down  and  liquefies.  Not  infrequently  the  entire  gland  breaks  down  in 
like  manner  forming  what  is  called  a  suppurating  Dill)©,  and  the  in  flam* 
matory  process  then  attacks  the  neighboring  tissues.  If  the  gland  b 
near  the  surface  of  the  skin  redness  and  swelling  are  observed  over  the 
site  of  the  bubo.  The  suppurating  gland  may  then  break  into  the  sur- 
rounding tissue,  or  outwardly  if  it  be  superficial.  In  other  instance 5 the 
pus  is  partly  absorbed,  and  the  rest  becomes  condensed  in  to  a  caseous  mass. 
In  both  cases  plastic  inflammation  is  induced  round  the  seat  of  suppura- 
tion; and  fibrous  tissue  is  developed  round  the  remaining  portions  of  the 
gland,  if  there  be  any,  thus  leading  to  induration  ;  or  round  the  mm 
residue,  which  is  thereby  encapsuled.  When  the  gland  becomes  ne- 
crosed, parti  or  the  whole  of  the  gland  die  outright,  take  on  a  dull 
gray  I int,  and  become  very  friable  or  'rotten.'  If  putrefaction  fol- 
lows, the  tissue  becomes  dirty,  foul-smelling,  and  semi-liquid.  W 
the  tissue  was  before  highly  hyperaemic  or  saturated  with  extravass 
blood,  the  color  of  the  necrosed  gland  may  be  slaty  or  even  black.  Ne- 
crotic and  pntrefactive  processes  of  this  kind  of  course  set  up  inflamma- 
tory and  destructive  change  in  the  surrounding  tissues.  The  oblitera- 
tion and  induration  of  the  gland  require  longer  time.  They  are  the 
result  of  defective  reproduction  of  the  lymphoid  elements  and  exec- 
production  and  substitution  of  fibrous  tissue,  and  properly  come  un< 
the  head  of  chronic  inflammation  (Arts.  338-341).  Caseation  likewu 
belongs  strictly  to  tho  domain  of  the  chronic  inflammatory  prooef 

338.  Chronic  lymphadenitis.  The  chron  ic  i inflammations  of  lymph- 
atic  glands  are  in  general  accompanied  by  Increase  of  their  bulk,  du 
the  formation  in  them  of  new  cellular  tissue.   This  tissue  is  generally  \ 
unstable  aud  reaches  only  the  lowest  stage  of  organization;  it  is  indeed 
scarcely  correct  to  describe  it  as  tissue  at  all.     Less  often  it  bec«- 
more  fully  developed,  and  then  it  is  more  permanent  in  its  ohi 
Its  structure  usually  bears  little  resemblance  to  that  of  normal  lymphoid 
tissue,  and  often  is  so  like  neoplastic  or  tumor  tissue  that  it  is  difficult 
for  the  lmtologist  to  be  sure  whether  an  enlarged  lymphatic  gland  la  really 
a  tumor  or  merely  a  hyperplasia.     The  diagnosis  in  such  cases  depends 
much  more  on  the  clinical  facta  than  on  the  structural  appei 

The  tumor-like  enlargements  of  the  glands  met  with  in  chronic  lymph- 
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adenitis  are  divisible  into   four  groups  according  to  their  histological 
Tucture:  (1)  small-celled  hyperplasia  with  a  tendency  to  caseation  or 
mppuration,  commonly  described  as  scrofulous  lymphadenitis;  (2)  large- 
led  indurative  hyperplasia;    (3)   trabecular  or  reticular   indurative 
hyperplasia;  (4)  tuberculous  enlargement. 

Clinically  nil  these  varieties  are  referred  to  as  lymphoma. 

339,  Scrofulous  lymphadenitis,  or  small-celled  hyperplasia  of  the 
lymphatic  glands,  is  closely  related  to  ordinary  acute  lymphadenitis  and 
is  in  fact  often  a  terminal  stage  of  an  acute  inflammation,  though  it  gen- 
erally runs  throughout  a  subacute  or  chronic  course.     The  glands  swell 

:o  a  considerable  size.     Sometimes  a  single  one  is  affected,  sometimes  an 

mtire  group  such  as  the  cervical  or  mesenteric  glands. 

At  first  the  glands  are  soft  and  grayish  on  section;  then  caseous  foci 

develop,  or  the  whole  gland  i.s  changed  into  an  opaque  white  cheesy  mass, 

which  may  be  dry  or  pulpy  or  creamy  according  to  the  amount  of  water 

>resent.     The  tissue  surrounding  the  caseous  foci  is  in  the  early  stages 

and  grayish,  consisting  of  lymphadenoid  tissue  infiltrated  with  in- 

imatory  products;  afterwards  though  still  cellular  it  appears  denser 
and  firmer  and  contains  a  considerable  amount  of  fibrous  tissue.  The 
capsule  of  the  gland  is  especially  liable  to  be  thickened. 

In  the  early  stages  the  chief  microscopic  change  which  appears  is  the 
great  accumulation  of  small  leucocytes  in  the  meshes  of  the  adenoid  iv- 

Iticulum.  Few  larger  cells  are  visible,  though  cases  differ  in  this  respect. 
Sometimes  a  number  of  epithelioid  cells  are  developed,  and  are  aggre- 
gated in  clusters;  and  now  and  then  giant-cells  appear.  The  reticulum 
itself  seems  little  altered  at  first;  but  later  on  it  breaks  down  here  and 
there.  When  necrosis  or  caseation  sets  in  the  usual  degenerative  meta- 
morphoses are  visible;  the  cellular  tissue  is  replaced  by  a  mass  of  detritus, 
and  only  the  nuclei  at  the  margins  where  the  dead  tissue  passes  into  the 
living  can  be  brought  out  by  staining  reagents.  In  recent  specimens  this 
marginal  zone  Is  seen  to  contain  numbers  of  fatty  cells  and  pile  coagulated 
masses.  Occasionally  the  necrotic  disintegration  is  preceded  over  a 
greater  or  less  extent  by  uniform  homogeneous  degeneration. 

340.  Large-celled  indurative  hyperplasia  of  the  lymphatic  glands 
is  distinguished  by  the  transformation  of  the  normal  gland-tissue  into  a 
large-celled  tissue  having  none  of  the  characters  of  the  original  structure. 
The  large-celled  tissue  consists  in  part  of  close-packed  rounded  or  poly- 
gonal cells  (Fig.  137  b),  and  in  part  of  spindle-cells.     There  is  but  little 

itercellular  substance,  though  in  some  spots  distinct  patches  of  fibrous 
re  seen.     If  the  proper  lymphadenoid  tissue  has  not  entirely  dis- 
appeared, the  remaining  portions  of  it  form  reticulated  bands(a)pcrvad- 
\g  the  large-celled  tissue.     The  latter  stains  less  deeply  than  the  small 
ills  of  the  normal  lymphadenoid  tissue. 
The  process  of  transformation  begins  with  an  accumulation  of  leuco. 
cytes  in  the  gland- tissue,  followed  by  the  development  of  epithelioid  cells 
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•ed  with  the  very  notable  fibrous  hyperplasia  which  may  result 
►in  chronic  or  often -repeated  inflammation,  and  which  may  lead  not 
merely  to  induration  but  to  great  increase  in  the  size  of  the  gland.  The 
swellings  thus  produced  may  reach  the  size  of  a  hen's  egg,  or  more. 
The  capsule  and  fibrous  septa  are  in  general  the  parts  most  tbUkantd 
id  enlarged,  or  at  least  the  more  diffuse  hyperplasia  starts  with  them. 
ie  hyperplasia  being  thus  due  to  the  formation  of  new  fibrous  tissue,  the 
Fection  is  best  described  as  a  fibrous  hyperplasia  (or  *  elephantiasis  *) 
of  the  gland,  and  we  may  distinguish  the  trabecular  or  interstitial 
from  the  diffuse  or  reticular  variety.  The  most  typical  examples  are 
found  in  cases  of  elephantiasis  of  the  skin  and  subcutaneous  tissue.  When 
the  change  has  originated  in  the  capsule  or  septa,  the  section  of  the  gland 
is  seen  to  be  surrounded  by  a  broad  zone  of  fibrous  tissue,  and  the  grayish 
parenchyma  is  pervaded  by  lustrous  white  fibrous  bands. 
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Fio.  136.    Fibrous  hyperplasia  or  a  lymphatic  qland, 
{Hamatoxylin  staining ;  X85.) 
thickened  capsule.  o,  fibrous  bands  pervading  the  gland, 

c,  Isolated  remnants  of  gland-tissue. 
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ressed  by  glands  the  fibrous  framework  is  always  greatly  increased  in 
roportion  to  the  rest  of  the  tissue;  the  fibrous  septa  and  sheaths  of  the 
vessels  become  thick  fibrous  cords  (Fig.  138  &),  and  the  essential  paren- 
chyma is  reduced  to  isolated  patches  (c)  scattered  through  the  gland,  and 
compressed  by  the  fibrous  overgrowth. 

When  the  hyperplasia  is  more  generally  diffused,  the  gland  on  section 

as  a  uniform  light-gray  tint  and  is  uniformly  dense  and  firm. 

342*  Tuberculous  lymphadenitis   is  a  very   common  and  a  very 

noteworthy    affection,      The   tuberculous   bacillus  usually  reaches   the 

glands  by  way  of  the  lymphatics;  and  as  it  sets  up  tuberculons  disease  at 

its  point  of  entrance  into  the  body,  the  affection  of  the  glands  is  what  we 
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CHAPTER  XXIX 

TUMORS  OF  LYMPHATIC  GLANDS. 

343.  The  non-inflammatory  tumors  of  the  lymphatic  glands  fall  into 
two  main  groups,  according  to  their  histological  structure.     The  first 
group  includes  all  growths  whose  general  type  is  that  of  normal  lvmpha- 
denoid  tissue;  the  second  includes  those  iu  which  the  normal  tissue  is 
displaced  by  tissue  of  a  different  kind.     The  tumors  of  the  first  group 
are  variously  known  as  lymphomata,  lymphadenomata  or  adenomata  aim* 
ply,  and  lymphosarcoma^;  those  of  the  second  group  are  chiefly  BIRXH 
mata.     The  former  are  homceoplastie,  the  second  heteroplastic  growths 
(Art.  138).     It  is  not  always  easy  to  determine  whether  a  given  glandular 
growth,  homcGoplastic  or  heteroplastic,  is  to  be  reckoned  as  a  true  tuj 
in  the  stricter  sense  of  the  term.     Many  of  the  homceoplastic  formats 
have  the  anatomical  characters  of  hyperplasia,  rather  than  of  neoplai 
And  these  characters  are  to  some  extent  borne  out  by  the  fact  that 
function  of  the  gland  often  becomes  more  active  as  its  growth  iucrwl 
that  is  to  say  a  larger  number  of  white  corpuscles  are  contributed  bvh4 
the  blood  (leukemic  lymphoma).     On  the  other  hand  there  are  cj 
in  which  glandular  growths  of  like  structure  exhibit  the  clinical  chat 
ters  of  tumors,  that  is  to  say  they  form  metastases  and   induce  cache 
(malignant  lymphoma );  and  the  cachexia — taking  the  form  of  emac 
tion,  dropsy,  coma,  delirium,  etc. — may  result  in  death. 

Owing  to  the  difficulty  of  distinguishing  neoplasm  from  hyperplas 
we  shall  in  what  follows  describe  all  the  glandular  growths  under  1 
general  head  of  tumors,  classifying  them  according  to  their  structure. 

It  is  highly  probable  that  closer  investigation  of  the  development  of  the  gl 
<lular  tumors  will  make  it  possible  to  distinguish  the  various  forms  more  a& 

than  we  are  at  present  able  to  do.    We  are  now  unable  to  gi 
explanation  of  the  fact  that  of  two  cases  of  lymphoma  which  are  histologics 

iiical,  one  should  involve  alteration  in  the  blood,  and  the  other  should  u> 
And  we  know  as  little  the  reason  why  one  lymphoma  should  continue  to  be 
purely  local  affection,  and  another  of  the  same  texture  should  lead  to  metasta 
infection  of  other  groups  of  glands  or  of  organs  which  normally  contain  no  gland- 
tissue. 

Klebs  has  suggested  that  leukremic  lymphoma  may  be  an  infective  disorder 
due  to  an  extraneous  virus,  and  he  has  therefore  classed  it  with  the  inf>> 
granulomata.    This  view  has  much  m  its  favor,  but  we  are  at  present  unable  to 
advance  any  definite  proofs  of  its  correctness. 

References:— Art.  328;  Vircho w,  Krai*  Zeschuritfst e  ix. ;  Wunoerlich, 
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d.  Heilk.  vn.;  Murchison,  Path.  Soc,  Trans.  1870;  Languans,  IM  Arch. 
vol  64;  Potain,  Diet,   encyc.  d.  sciences  R  sex,  1870)  vol.  m\;  HtTMBEKT, 

Desntoplasmesdesgang.  tympltatiques  Paris  1878;  VON  Winiwarter,  Arch.  f. 
ir,  xvnx 

344.  Soft  lymph  adenoma  or  lymphosarcoma  is  a  soft  almost  fluctu- 
ating or  diffluent  growth,  with  :t  light-gray  or  grayish- white  or  grayish- 
red  tint  on  section.  It  is  Bometinies  speckled  with  small  red  islets 
conesponding  to  dilated  vessels  or  small  extravasations.  An  abundant 
turbid  juice  comes  from  the  section  when  scraped.  The  tissue  surround- 
ing the  gland   is  not   usually  altered,  though  sometimes  neighboring 

ids  cohere  and  coalesce  into  a  single  mass.  Sometimes  caseous 
patches  occur  within  the  growth.  The  juice  consists  of  small  leucocytes, 
mingled  with  a  few  larger  and  often  multinucloar  cells,  spindle-cells 
from  the  walls  of  the  vessels,  red  corpuscles,  and  free  nuclei. 

When  examined  with  the  microscope  the  follicles  are  seen  to  be 
greatly  enlarged,  the  fibrous  parts  of  the  medullary  tissue  have  disap- 
peared, and  the  whole  section  of  the  gland  has  become  like  the  cortex. 
In  pencilled  sections  the  reticulum  is  seen  to  he  thickened;  it  has  nuclei 
at  its  nodal  points,  and  includes  a  multitude  of  lymphoid  elements.  The 
growth  is  thus  due  to  a  development  of  tissue  similar  to  that  of  the  nor- 
mal gland- follicles. 

The  affection  extends  in  some  cases  only  to  one  or  two  glands,  in 

thers  to  whole  groups.     Other  parts  of  the  lymphatic  system  are  very 

ten  affected  at  the  same  time,  especially  the  malpighian  follicles  of  the 

leen  and  the  lymphadenoid  tissue  of  the  alimentary  canal,  as  it  exists 

r  example  in  the  follicles  of  the  tongue,  the  stomach,  and  the  intestine. 

young  patients  the  thymus  may  likewise  be  affected.     But  lymphale- 

i*  may  also  develop  in  parts  which  normally  contain  no  lymphade- 
noid tissue,  such  as  the  bones,  liver,  kidneys,  ovaries,  etc. 

The  behavior  of  the  blood  varies,  and  two  varieties  of  the  disease  are 
distinguished  accordingly.  In  many  cases  no  change  can  be  detected,  or 
a  diminution  in  the  amount  of  blood.  This  variety  is  called  by 
various  names  such  as  Hodgkiu'H  disease  (from  its  first  describer), 
adenia  (Trousseau),  lymphosarcoma  in  a  restricted  sense  (Virchow), 
malignant  lymphoma  (Billroth),  and  pseudoleukemia  (Cohnheim). 
In  the  second  variety  the  white  corpuscles  of  the  blood  are  increased  in 
number  (leukaemia).  The  growth  is  then  described  as  leukemic  lym- 
phoma or  leukemic  lymphadenoma.  The  examination  of  tin.-  blood  suf- 
fices to  distinguish  the  varieties;  in  other  respects  the  affections  are  iden- 
.  (On  the  changes  in  the  blood  see  Art.  260;  on  those  in  the  spleen 
see  Art  328.) 

The  leukemic  increase  of  the  white  blood-cells  very  often  leads  to 
considerable  deposits  of  them  in  the  various  tissues.  The  deposits  may 
l>c  diffuse  or  in  agglomerated  masses,  and  must  not  be  confounded  with 
the  lymphadenoid  growths. 
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Langhans  {Virch.  An-h.  yoI.  54)  has  proposed  to  call  both  varieties  by  the  one 
name  of  adenia,  distinguishing  them  as  simple  adenia  and  leukemic  adenia. 
Some  such  distinction  would  be  Letter  than  the  present  confusion.  We  do  put 
know  the  ultimate  ctut  of  the  difference  between  the  two  winches ;  cases  are 
known  in  which  the  Bimple  form  has  passed  into  the  leukemic,  and  inversely. 

The  spleen  is  affected  in  both  forms.  In  simple  or  non-leukfiemic  cases  it  is 
sometimes  firm,  sometimes  soft,  the  follicles  are  enlarged  to  the  Bize  of  a  hazel- 
nut, and  are  grayitdi-j-ellow,  vascular,  and  ecchyraosed.  It  xs  rare  for  the  spleen 
to  bi  more  intensely  affected  than  the  glands;  while  in  Jeukceinic  adenia  the 
affection  of  the  spleen  is  often  the  most  marked  feature  of  alb 

References:— Arts.  260  and  828  ;  Cornil,  Arch.  gt<n.  u.  (1665)  p.  207  ;  Comv- 
HEIM.  Virch.  Arch.  vol.  33;  Hodgkin,  Med.  t'hir.  Trans,  xvn.  (1832);  EBEETH, 
Virch.  Arch.  vol.  4u  ;  B.  SoHULZ,  Arch.  d.  Heilk.  1874. 

345.  Hard  lyniphadenoniii  or  lymphosarcoma  occurs  as  a  primary 

growth  most  frequently  in  the  superficial  lymphatic  glands;  other  groups 
may  be  attacked  in  the  further  course  of  the  affection.  For  example,  if 
the  affection  start  in  some  of  the  cervical  glands,  the  rest  of  the  cervical 
glands,  and  the  thoracic  and  abdominal  glands  lying  near  the  large 
vessels,  are  attacked  in  succession.  The  glands  are  transformed  into  firm 
tough  elastic  or  hardened  knots,  forming  dense  clusters  in  combination. 
Single  glands  may  reach  the  size  of  a  walnut. 

The  section  of  such  a  knot  becomes  very  slightly  concavet  and  but 
little  juice  runs  from  it ;  it  looks  pale  yellowish- white,  and  may  be  trans- 
lucent or  opaque  ;  sometimes  small  haemorrhages  appear  in  it*     The  cap- 
sule ami  surrounding  tissue  seldom  exhibit  any  great  degree  of  fibi 
thickening. 

On  microscopic  examination  the  lymphadenoid  structure  is  seen  to  lie 
pfttiBrfad  (Lanuhans),  while  the  cells  are  increased  in  number  and 
reticulum  is  thickened.  The  cells  resemble  the  ordinary  lymphoid  ele- 
ments, |  few  befog  larger  or  multi  nuclear.  The  strands  of  the  reticulum 
are  broad  ami  Ilbrillated,  and  they  seem  multiplied  so  that  the  nek! 
is  closer  and  its  meshes  smaller  than  in  a  normal  gland.  The  follicles 
and  sinuses  are  no  longer  distinguishable.  The  adventitia  of  the  vessels 
is  thickened  ami  tfl  made  up  of  shining  fibrous  bundles.  Fatty  degenera- 
tion, calcification,  or  softening  rarely  supervene.  In  Later  stages  the 
fulljcli !1  of  the  spleen  may  be  affected,  and  be  changed  like  the  glands 
into  Hani  nodules.  The  spleen  is  never  primarily  affected  in  this  form 
of  Ivmphadcnotinu  Similar  nodules  may  be  developed  in  the  lymph- 
adenoid  tissue  of  the  alimentary  canal  and  in  the  thymus.  Metastatic 
growths  occasionally  appear  in  the  liver,  kidneys,  lungs,  etc.  LeukLi 
does  not  accompany  this  affection. 

Certain  transitional  varieties  between  hard  and  soft  lymphadenoma 
have  been  described. 

340.  Sarcoma  of  the  lymphatic  glands  is  a  Bomewhat  uncommon  af- 
fection. It  occurs  in  single  glands,  or  several  of  the  same  group  are 
simultaneously  affected  and  cohere  into  a  nodular  tumor,     It  often  over- 
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the  limits  of  the  gland  and  invades  the  adjoining  tissues.  Second- 
ary growths  are  usually  developed.  Small-round-celled  sarcoma,  spindle- 
celled  sarcoma,  fibrosarcoma,  and  alveolar  sarcoma  or  alveolar 
angiosarcoma,  are  all  forms  which  occur.  The  latter  form  has  a  some- 
what carcinoma-like  structure,  the  epithelioid  cells  being  grouped  in 
clusters  within  an  alveolar  stroma. 

It  appears  that  the  neoplasm  may  start  in  various  parts  of  the  gland  - 
tissue.  According  to  Pctiata  alveolar  sarcoma  begins  In  the  tissue 
around  the  vessels.  In  other  instances,  especially  in  spindle-celled  sar- 
coma, the  connective-tissue  framework  is  the  primary  seat  of  neoplastic 
proliferation  (Winiwarter)*  Some  authors,  like  Putiata,  maintain 
I  he  lymphoid  elements  may  be  transformed  into  tumor-cells. 

See  Lanoexbeck  (Deutsche  Klhtik  47.  1860),  Billroth (BeitrOge  z,  path.  Biff. 
Berlin  1858),  Pctiata  (  Urh.  Sarcom.  der  Lymphdrih\u,  1'trrh.  Arch,  vol,  69),  von 
Wlniwabter  (ArcKf.  kiin.  Chir,  xvui.),  Vaillard  {Revue  de  we'd.  1883). 

347.  Secondary  growths.  All  the  forms  of  tumor  which  give  rise 
to  metastases  may  affect  the  lymphatic  glands.  Cancers  especially 
apt  to  do  so,  and  the  glands  become  enlarged  and  altered  as  the  diseaso 
advances.  On  section  they  have  a  white  marrowy  look,  and  cancer-juice 
can  he  obtained  from  them  by  scraping.  The  altered  glands  have  not 
always  the  same  appearance,  any  more  than  the  primary  tumor  from 
which  they  are  derived.  Indeed  the  typical  structure  of  the  parent 
tumor  is  often  very  beautifully  reproduced  in  the  infected  gland.  The 
secondary  growths  likewise  pass  through  the  same  series  of  changes  as  the 
parent  tumor  (Art.  174), 

The  gland-tissue  is  compressed  and  displaced  by  the  cancerous  growth. 
The  caucer-germs  brought  to  the  gland  in  the  first  instance  by  the  lym- 
phatics begin  to  germinate  in  the  sinuses.  Oancer- nests  are  then  formed, 
and  the  stroma  of  the  tumor  is  developed  out  of  thelymphadenoid  tissue. 
In  its  first  stages  the  cancerous  change  is  often  not  apparent  to  the  naked 
eye,  and  must  be  searched  for  with  the  microscope.  Sometimes  even  the 
more  advanced  changes  are  not  to  be  made  out  in  fresh  specimens  with- 
out minute  examination. 

Sarcomatous  metastases,  liko  the  carcinomatous,  may  originate  in 
sarcoma-cells  which  have  entered  the  gland  through  the  lymphatic  ves- 
sels. 


SECTION   IV. 

THE  SEROUS  MEMBRANES. 


CHAPTER  XXX. 


DEVELOPMENT  OF  THE  SEROUS  CAVITIES, 


348.  The  primitive  body -cavity  El  a  largo  undivided  space  inter- 
posed between  the  alimentary  tract  and  the  body-wall,  and  shut  off  in  all 
directions  from  the  blood-vessels  (IIeutwigs),  Until  recently  it  was  held 
that  the  body-cavity  was  directly  connected  with  the  vascular  system; 
Haeckel  indeed  taught  that  it  was  originally  in  itself  the  first  rudiment 
of  a  vascular  system.  But  emhryologieal  research  has  now  shown  that 
this  view  is  untenable.  The  blood-vessels  and  lymphatics  arise  inde- 
pendently of  the  body-cavity  as  excavations  in  the  substance  of  the  meso- 
blast,  due  to  partial  liquefaction  of  the  tissue  and  the  transformation  of 
some  of  the  cells  into  blood-corpuscles.  The  body-cavity  on  the  other 
1  is  originally  a  part  of  the  primitive  alimentary  cavity  or  archenteron. 
Two  lateral  diverticula  of  this  are  formed  and  gradually  abst rioted  from 
the  central  cavity  which  persists  as  the  ultimate  alimentary  tract.  These 
diverticula  then  converge  ventral ly  and  coalesce  to  form  one  cavity,  the 
ultimate  body-cavity;  and  this  surrounds  the  alimentary  tract  except 
dorsally,  where  the  primitive  dorsal  septum  between  the  diverticula  per- 
sists as  the  mesentery.  The  connection  ultimately  existing  between  the 
lymphatic  system  and  the  body-cavity  are  later  and  secondary  develop- 
ments (Hertvtigs  and  Balfour). 

The  mode  of  origin  of  the  body-cavity  indicates  the  true  nature  of  its 
lining  membrane.  The  cavity  not  being  a  mere  lymph-space,  like  the 
of  the  arachnoid,  is  clothed  not  with  endothelium  but  with  an 
epithelium  derived  originally  from  the  hypoblast.  Under  this  single 
layer  of  epithelium  lies  a  layer  of  connective  tissue  richly  provided  with 
iduod-vessels  and  lymphatics,  which  latter  communicate  freely  with  the 
bjdy-cavity  through  a  multitude  of  ostia  or  stomata.  The  membrane 
formed  by  the  layer  of  cells  and  the  layer  of  connective  tissue  is  known 
M  a  serous  membrane;  and,  after  the  differentiation  of  the  general 
body-cavity,  as  peritoneum,  pleura,  or  pericardium,  as  the  case  may  bo. 

This  account  of  the  origin  of  the  vertebrate  body-cavity  has  a  patho- 
logical as  well  as  an  embryological  bearing.  If  the  cavity  is  not  a  mere 
lymph-space,  its  pathology  is  not  strictly  comparable  with  that  of  the 
lymphatic  system.  If  its  epithelial  covering  is  originally  derived  from 
the  alimentary  or  splanchnic  epithelium  its  morbid  changes  will  be  re- 
lated to  those  of  the  mucous  membranes,  and  must  be  studied  in  con- 
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section  with  them.  Thus,  for  example,  it  may  be  important  in  discuss- 
ing the  genesis  of  neoplasms  occurring  in  a  serous  membrane  to  bear  in 
mind  that  its  so-called  endothelium  is  genetically  a  true  epithelium. 

Few  affections  of  the  serous  membranes  are  independent  or  confined 
to  them  alone.  Various  organs  are  enclosed  within  the  body-cavities und 
are  thus  in  the  closest  relation  to  the  serous  membrane.  The  disorders 
affecting  the  membrane  are  consequently  in  the  greater  number  of  cases 
secondary  to  affections  of  the  organs  which  it  covers.  These  secondary 
affections  will  be  discussed  in  treating  of  the  respective  organs;  in  the 
following  chapters  we  shall  deal  chiefly  with  the  primary  or  independent 
affections  of  the  serous  membranes. 

The  above  account  of  the  origin  of  the  body-cavity  differs  essentially  from  that 
given  in  the  first  German  edition,  in  which  the  widely-accepted  view  which  re- 
gards the  pleuro-  peritoneal  cavity  as  a  mere  lymph -space  was  adopted.  The 
works  of  the  Hertwios  (Die  Coelomtheone  Jena  18S1 )  and  Balfour  (Co- 
Emhroyology  vol.  EL  ch.  13)  have  shed  new  light  upon  the  subject;  and  though 
they  differ  in  details  the  main  fact  of  the  derivation  of  the  body-cavity  from  the 
primitive  alimentary  cavity  seems  established  by  them. 

The  fact  that  the  Berous  membranes  are  capable  of  performing  secretory 
functions  seems  to  harmonize  with  the  theory  that  they  are  originally  derived 
from  the  secretory  layer  of  the  blastoderm,  the  hypoblast, 


CHAPTER  XXXI. 

EFFECTS  DUE  TO   DISORDERS  OF  THE  CIRCULATION. 

349,  Disorders  of  the  circulation  affecting  the  serous  membranes  are 
common. 

Congestive  hyperemia  such  as  accompanies  the  early  stages  of  in- 
flammation, and  sudden  diminution  of  the  normal  pressure  within  the 
Berous  cavity,  may  lead  to  intense  reddening  of  the  surface  of  the  lneni- 
>rane.     In  passive  hypercemia  it  is  the  veins  especially  which  are  en- 
gorged, and  often  notably  dil  ited. 

11  circumscribed  hwitiorrhuges  are  very  commonly  met  with, 
both  in  inflammation  and  in  fatal  cases  of  infective  disease,  renal  and 
cardiac  disease,  asphyxia,  etc.  When  fresh  they  are  red,  but  after  a  time 
they  become  brown  or  slate-colored.  They  are  due  either  to  alterations 
in  the  vessel- walls,  or  to  extreme  vascular  engorgement  with  obstruction, 
or  to  both  together. 

Large  haemorrhages,  in  which  blood  escapes  in  quantity  into  the  cav- 
ity, may  result  from  very  various  causes.  They  are  frequently  due  to  me- 
chanical injury  by  which  a  large  vessel  is  opened,  as  in  ruptures  of  the 
liver,  kidney,  spleen,  lung,  etc.  Such  are  also  the  grave  haemorrhages  that 
follow  rupture  of  the  heart  or  aorta  or  other  artery  depending  on  disease, 
and  rupture  of  the  f ratal  sac  in  tubal  pregnancy.  Sometimes  no  lesion 
can  be  made  out,  as  in  cases  of  hsemorrhagic  diathesis.  New-formed 
vessels  in  inflammatory  tissue  are  especially  apt  to  give  way  and  bleed. 
Lastly,  extreme  engorgement  such  as  ensues  on  thrombosis  of  the  portal 
vein,  or  embolic  occlusion  of  an  artery,  may  cause  very  severe  haemor- 
rhage. 

The  blood  poured  out  into  the  serous  cavity  is  quicky  absorbed  by 
the  lymphatics  which  communicate  with  the  cavity,  unless  special  mor- 
bid alterations  of  the  membrane  stand  in  the  way.  Blood  which  remains 
liquid  is  very  speedily  taken  up,  in  part  without  much  alteration,  and  in 
part  after  solution  or  decolonisation  of  the  red  corpuscles.  Coagula  are 
less  manageable,  but  they  too  are  ultimately  absorbed.  Extravasations 
in  the  membrane  itself  or  in  the  subserous  tissue  are  dealt  with  in  the 
manner  described  in  Arts.  113-116.  As  the  blood  disintegrates,  either 
before  or  after  its  complete  absorption,  urobilinuria  or  hemoglobinuria 
is  observed. 


4S2 


THE   SEROUS   MEMBRANES. 


Von  Recklinghausen  (Virch.  Arch.  vol.  36)  was  the  first  to  investigate  with 
success  the  process  of  absorption  of  foreign  substances  (such  as  milk,  tinted 
liquids,  and  blood)  in  the  abdominal  cavity.     Ponfick  (I  h.  vol.  48)  and 

COKDVX  {Ueber  &.  Resorp.  von  Blutergussen  Berlin  1*77;  have  made  out  certain 
further  details.  They  injected  fibrinous  or  dettbrinated  blood  into  the  abdominal 
cavityT  and  found  that  the  defibrinated  blood  was  very  rapidly  tukon  up,  and  that 
almost  without  alteration.  This  observation  has  a  practical  value ,  for  it  suggests 
the  possibility  in  the  human  subject  of  successful  transfusion  of  defibrinated 
blood  into  the  abdomen  instead  of  into  a  blood-vessel.  The  blood-cells  so  absorbed 
survive  when  they  reach  the  circulating  blood. 

Unchanged  blood  when  injected  into  the  abdominal  cavity  is  much  less  read- 
ily absorbed,  as  clots  form  which  become  aggregated  into  considerable  masses. 
These  by  their  close  contact  with  the  serous  membrane  set  up  inflammation,  are 
fixed  down  by  exudations,  and  receive  a  covering  of  migratory  cells.  Large  for- 
mative cells  with  an  abundant  protoplasm  then  appear  on  the  surface  of  the  clot. 
They  are  developed  from  the  white  blood -cells,  and  presently  lead  to  the  forma- 
tion of  new  fibrous  tissue,  while  new  vessels  are  produced  by  off-shoots  from  the 
vessels  of  the  serous  membrane.  Meanwhile  the  inner  parts  of  the  clot  are  disin- 
tegrating and  dissolving.  The  red  corpuscles  are  changed  to  grains  of  pigment 
or  are  taken  up  by  carrier-cells  (Art.  68.1,  or  give  up  their  coloring  matter  which 
is  deposited  in  the  form  of  blood -crystals,  while  the  albuminous  detritus  is  ab- 
sorbed. 

Other  matters  capable  of  absorption,  such  as  recent  dead  tissue,  and  to  some 
extent  tissue  hardened  in  alcohol,  are  dealt  with  in  like  manner.  Bodies  that 
rat i oot  be  absorbed  are  usually  overlaid  with  fibrous  tissue  and  so  fixed  down.  If 
they  are  altogether  insoluble  and  non-irritating  (like  glass)  they  may  remain  for 
long  in  the  cavity  without  setting  up  any  inflammation. 

350.  Large  accumulations  of  serous  fluid  in  the  body-cavities  are 
very  frequent.  The  accumulation  is  described  as  ascites,  hydroperi- 
cardium,  or  hydro  thorax,  according  as  it  occurs  in  the  abdominal, 
pericardial,  or  pleural  carity.  The  fluid  Is  colorless  or  pale  yellow,  clear 
or  opalescent,  and  sometimes  after  death  it  is  found  to  be  turbid  from 
the  presence  of  shed  epithelium.  Sometimes  too  it  contains  a  few  delicate 
shreds  of  fibrin.  If  jaundice  is  present,  the  fluid  maybe  bile-sUiiucd; 
if  haemorrhage  has  occurred  it  may  be  blood-stained.  If  any  soli 
tion  of  continuity  has  occurred  in  the  larger  lymphatic  vessels  of  the  al 
domen,  the  ascitic  fluid  may  be  rendered  white  and  milky-looking  by 
the  chyle  which  escapes  (chylous  ascites). 

The  effused  fluid  is  poor  in  formed  elements*  Occasionally  flakes  of 
shod  epithelium  are  found,  in  the  form  of  large  nucleated  granular 
cells,  containing  fat-globules  or  otherwise  disintegrating.  Lymphoid 
cells  are  scanty.  Hemorrhagic  effusions  contain  blood-cells;  chylous 
effusions  contain  lymphoid  cells  and  fine  granules  and  drops  of  oil 
When  a  tumor  exists  in  the  cavity  the  effusion  may  contain  tumor-eel 
which  are  usually  in  a  state  of  fatty  or  mucoid  degeneration*  Highly 
fatty  detritus  if  present  in  any  quantity  may  give  the  fluid  the  look  and 
consistence  of  whey. 

We  have  already  described  the  conditions  under  which  fluid  accumu- 
lates in  the  serous  cavities  (Arts.  23-25).     The  main  cause  of  inci 
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transudation  from  the  vessels  ia  obstruction  of  the  venous  outflow,  aided 
by  damaged  or  degenerate  conditions  of  the  vessel -walls.  Ascites  ia 
most  commonly  due  to  uncompensated  cardiac  disease,  pulmonary  em- 
physema, or  degenerative  change  in  the  kidneys.  It  is  also  common 
in  liver-disease  by  which  any  considerable  extent  of  the  portal  territory 
is  obstr acted,  and  it  often  accompanies  the  development  of  abdominal 
tumors.  According  to  Quincke  (Deutsch.  Arch.  /.  kUn.  Med.  xxx.)  it 
may  make  its  appearance  in  girls  abunt  the  time  of  puberty  without  ap- 
parent cause,  disappearing  as  soon  as  menstruation  is  established. 

The  most  immediate  result  of  serous  effusion  is  the  displacement  and 
compression  of  the  organs  it  involves.  This  is  very  apparent  in  the  case 
of  the  lungs,  which  may  be  thrust  back  against  the  spine  by  a  large 
pleural  effusion.  The  compression  of  the  heart  and  abdominal  viscera 
by  effusion  into  their  respective  serous  cavities  is  less  marked,  as  the 
pericardium  and  peritoneum  are  capable  of  great  distention.  But  even 
then  serious  impairment  of  the  functions  of  the  organs  may  ensue.  Ex- 
treme ascites  presses  up  the  diaphragm  and  impedes  the  breathing;  a 
great  pericardial  effusion  may  interfere  with  the  action  of  the  he 
cliieily  by  impeding  the  diastolic  expansion.  If  effusion  occur  simulta- 
neously in  the  several  cavities,  the  disturbance  of  the  visceral  functions 
may  become  very  grave. 

The  anatomical  changes  observable  in  the  serous  membranes  in 
dropsical  conditions  are  often  very  slight.     They  may  be  little  more  than 

ijtfrom  the  soaking  of  the  serous  and  subserous  tissue;  or  perhaps 
the  veins  may  appear  more  or  less  dilated.  After  long-continued  dropsy 
due  to  engorgement  whitish  thickenings  and  fibrous  adhesions  make 
their  appearance  on  the  surface  of  the  membrane.  The  former  are  chiefly 
due  to  alterations  in  the  epithelial  cells,  which  are  more  or  less  swollen, 
partially  lifted  from  the  fibrous  basis- tissue,  and  in  process  of  desquama- 
tion or  fatty  degeneration.  Proliferous  cells  with  an  abundant 
protoplasm  and  two  or  more  nuclei  are  also  to  be  met  with.  The  vascu- 
lar eugorge  men  t  thus  induces  catarrh  with  desquamation  and  multipli- 
cation of  the  epithelium  (Fig.  142).  The  fibrous  tissue  is  often  largely 
infiltrated  with  leucocytes,  and  these  may  after  a  time  proceed  to  develop 
into  new  fibrous  tissue,  producing  diffuse  circumscribed  thickenings  of 
the  serous  membrane,  and  adhesions  of  separate  parts. 


CHAPTER  XXXII. 

INFLAMMATIONS  OF  SEROUS  MEMBRANES. 

351.  Inflammation  of  the  serous  membranes  is  the  most  im- 
portant of  the  affections  to  which  they  are  liable.  Our  knowledge  of  its 
nature  and  general  course  is  now  full  and  complete.  We  mentioned  in 
Art.  95  that  Cohxheih  made  his  fundamental  observations  on  the  pro- 
cess of  inflammation  by  means  of  experiments  on  the  mesentery  of  the 
frog.  In  the  human  subject  the  omentum  ia  very  well  adapted  for  micro- 
scopical examination,  and  that  even  without  any  special  treatment;  but 
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a.  normal  fibrous  trabecule 
6,  normal  epithelium. 

c,  small  artery. 

d,  vein  with  colorless  blood-cells  peripherally 

disposed. 


e,  colorless  blood-cells  migrated  or  migrating. 
/,  desquamated    epithelium     commencing    V> 

break  down. 
fxx  muHi nuclear  cell, 
y,  migrated  red  blood-cells. 


the  inflammations  of  the  pericardium  and  pleura  arc  also  easily  inves- 
tigated. 

The  first  stage  generally  consists  in  the  formation  of  an  exudation 
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composed  of  blood-cells  (Fig.  140  e)  and  liquid;  and  this  collects  in  the 
meshes  of  the  tissue  or  on  its  surface,  while  the  epithelium  desquamates 
and  disintegrates  (/").  Only  when  the  inflammation  is  very  slight  does 
the  epithelium  remain  intact,  or  proceed  to  multiply:  when  the  irrita- 
tion becomes  at  all  intense  and  the  exudation  abundant,  the  epithelium 
perishes. 

Three  chief  forms  of  inflammation  are  distinguished  according  to  the 
character  of  the  exudation,  namely  the  fibrinous,  the  sero-fibrinous,  and 
the  purulent.  The  fibrinous  forms  are  often  spoken  of  as  adhesive  or 
plastic,  inasmuch  as  they  generally  lead  to  the  formation  of  adhesions  and 

■  false  membranes  between  the  serous  surfaces, 
352.  Fibrinous  and  sero-tlbriiious  inflammations*  In  recent 
fibrinous  inflammation  the  serous  membrane  is  injected,  and  its  surface 
turbid  and  dulled.  The  dullness  appears  especially  when  the  surface  is 
wiped;  and  is  essentially  due  to  the  deposit  of  a  light  grayish  or  yellow- 
ish film  of  fibrin.  If  the  deposit  be  at  all  thick,  it  may  conceal  the  red- 
tness  of  the  injection. 
The  first  fibrinous  deposits  take  the  form  of  minute  granular  or  reti- 
culated masses.  The  epithelium  lying  between  the  little  masses  is  often 
intact,  but  it  may  begin  to  be  shed,  In  the  more  intense  inflammations 
the  epithelium  may  be  changed  into  a  homogeneous  or  granular  and 
generally  demiclented  membrane,  that  is  to  say  it  undergoes  coagulative 
necrosis.  Such  fibrinous  deposits  may  be  unaccompanied  by  any  large 
amount  of  liquid  exudation.  What  there  is  present  is  rendered  turbid 
by  shed  epithelium  and  migrated  leucocytes.  An  inflammation  of  this 
kind  is  often  referred  to  as  a  'dry'  inflammation  (dry  pleurisy,  pericar- 
ditis, or  peritonitis).  It  frequently  results  in  adhesions  of  the  serous 
surfaces. 

When  the  exudation  is  more  abundant,  liquid  is  poured  out  and  ac- 
cumulates in  the  cavities.  The  pericardium  or  pleura  becomes  notably 
distended  at  the  expense  of  the  lungs.  In  the  abdomen  the  liquid 
gathers  first  in  the  dependent  parts;  but  as  the  effusion  increases  tho  or- 
gans may  be  compressed,  and  the  abdominal  wall  greatly  distended. 

The  proportion  of  cells  and  fibrin  in  the  effusion  varies  greatly. 
When  cells  are  abundant,  the  liquid  is  highly  turbid;  if  red  corpuscles 
have  escaped  from  the  vessels  the  liquid  will  be  more  or  lees  reddened, 
and  petechia  may  be  observed  on  the  surface  of  the  serous  membrane 
((Hemorrhagic  inflammation).  The  fibrin  forms  threads  and  curdy 
flakes,  which  are  translucent  and  yellowish,  or  opaque  and  whitish,  ac- 
cording to  the  proportion  of  leucocytes  they  enclose.  When  very  abun- 
dant the  fibrin  is  precipitated  on  the  surface  of  the  inflamed  membrane 
and  forms  a  thick  adherent  layer.  The  surface  of  the  layer  is  usually 
rough  and  occasionally  even  villous  in  appearance,  as  in  the  case  of  the 
heart  (cor  viUosum),  or  it  may  take  the  form  of  reticulated  or  lattice-like 
prominences  recalling  the  look  of  the  reticular  stomach  of  a  ruminant. 
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When  the  amount  of  liquid  effused  is  small  and  the  fibrin  abundant, 
thick  false  membranes  are  formed  between  the  visceral  and  parietal 
layers  of  the  serous  membrane. 

The  extent  of  the  inflammation  varies  much  in  different  cases.  lu 
one  case  only  a  single  patch  of  the  pericardium  may  be  inflamed,  and  In 
another  the  whole  surface  of  a  lung. 

When  the  exudation  has  reached  a  certain  point  the  inflammatory 
process  ceases  and,  unless  new  irritation  sets  up  new  inflammation, 
the  process  of  repair  begins.  This  primarily  consists  in  the  absorption 
of  the  effusion;  but  it  is  generally  associated  with  the  formation  of  new 
fibrous  tissue. 

The  liquid  portions  are  of  course  the  most  easily  absorbed;  but  the 
quickness  with  which  this  is  effected  is  not  always  the  same.  If  the 
blood-vessels  and  lymphatics  readily  resume  their  functions,  the  lym- 
phatic channels  and  stomata  being  again  opened  up,  the  effusion  may 
wi  v  speedily  disappear.  If  the  mouths  of  the  lymphatics  remain  closed, 
the  absorption  may  be  very  slow  indeed. 

Fibrin  is  less  readily  absorbed;  but  it  is  ultimately  made  more  easy  of 
absorption  by  disintegration  and  solution.  Now  and  again  residues  re- 
main unabsorbed,  and  these  usually  become  calcified.  The  present 
ill  11  inous  miMMlfW  which  act  as  dead  or  foreign  bodies  and  set  up  renewed 
inflammation  may  bring  about  the  development  of  inflammatory  flbrocifl 
tissue.  From  four  to  six  days  after  the  beginning  of  a  fibrinous  pleurisy 
or  pericarditis  small  new-formed  vessels  can  be  seen  passing  from 
connective  tissue  of  the  serous  membrane  into  the  fibrinous  masses  which 
overlie  it;  they  are  made  very  apparent  if  the  fibrinous  covering  is  gently 
peeled  off.  This  is  a  sign  that  tissue-formation  has  begun.  In  the 
deeper  layers  of  the  fibrinous  membrane  (Fig.  141)  formative  cells  (f) 
can  already  be  seen,  and  these  are  the  builders  of  the  future  fibrous  tis- 
sue. 

The  epicardial  tissue  (a)  is  beset  with  a  multitude  of  leucocytes  (d), 
the  blood-vessels  (c)  are  crammed  with  blood,  the  lymphatics  (e)  with 
cells  and  granular  coagula.  Leucocytes  are  aggregated  in  the  meshes  of 
the  fibrinous  membrane,  and  from  them  are  developing  formative  cells 
(f*),  distinguished  by  their  large  transparent  vesicular  nuclei  and  their 
granular  protoplasm.  They  are  of  various  shapes,  and  form  connections 
with  the  epicardial  tissue  and  with  each  other.  Fibrous  tissue  is  ulti- 
mately developed  from  their  protoplasm,  aud  new  vessels  very  soon  arise 
between  them  as  off-shoots  from  the  epicardial  vessels.  As  the  fibrous 
tissue  is  gradually  elaborated  the  fibrin  disappears. 

The  consequences  of  the  growth  of  the  new  tissue  are  various.     If  the 
amount  of  it  is  small,  it  may  simply  give  rise  to  a  slight  thickening  of 
the  serous  membrane  taking  the  form  of  a  more  or  less  sharply  del 
lustrous  white  spot,  spoken  of  as  a  callosity  or  milk-spot.     If  the  new 
tissue  is  more  abundant,  it  may  take  the  form  of  thick  almost  cartilagin- 
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OU8  plaques  or  patches,  or  of  diffused  tendinous  or  scar-like  thicken* 
ings. 

353.  Plastic  pericarditis*  Plastic  inflammation  of  the  pericardi am 
is  usually  an  independent  affection,  but  it  may  be  associated  with  endo- 
carditis and  myocarditis,  or  be  the  result  of  pleuritic  or  mediastinal  in- 
flammation. 

Slight  and  localized  pericarditis  very  often  gives  rise  to  the  formation 
of  the  milk-spots  just  referred  to  ;  they  may  occur  in  considerable  num- 
bers and  vary  from  a  few  millimetres  to  some  centimetres  in  diameter. 
Sometimes  the  greater  part  or  the  whole  of  the  pericardium  may  be  cov- 
ered with  similar  white  thickenings. 

The  heart  itself  may  be  either  free,  or  involved  in  adhesions  ;  and 
these  latter  may  consist  of  a  few  thread-like  bands  stretching  from  the 
visceral  to  the  parietal  layers,  or  they  may  extend  over  the  entire  surface, 
binding  the  heart  everywhere  to  the  parietal  layer  {amcretio  pericardii). 
Sometimes  the  adhesions  are  brittle  and  easily  broken  down  ;  in  other 


Fro.  141,    Adhesive  pwucARDtim 
(Section,  through  the  pericardium  and  overlying  fal*e  membrane  ,'    X  150.) 
{cardial  or  visceral  pericardium.  eT  lymphatic  ailed  with  cells  nod  small  gran- 
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ular  coogula. 
/♦  formative  cells  within  the  false  membrane, 
derived  from  migrated  leucocytes. 
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cases  they  are  not  to  be  separated  without  tearing  the  heart- wall.  If  the 
exudation  has  been  highly  fibrinous,  fragments  of  unabsorbed  fibrin  may 
lie  for  long  between  the  two  surfaces,  and  may  ultimately  beco mo  cal- 
cified. A  like  change  occasionally  involves  the  new  tissue  itself,  and 
thus  the  heart  may  come  to  be  surrounded  with  a  carapace  of  calcareous 
Hates.  Pericardial  adhesions  are  a  common  cause  of  cardiac  hypertrophy 
(Art.  279). 

Plastic  pleurisy  occurs  as  an  independent  affection,  and  also  as  an 
accompaniment  of  various  pulmonary  inflammations.  Slight  attacks 
give  rise  to  a  moderate  amount  of  pleural  thickening,  and  to  the  forma- 
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tion  of  delicate  adhesions.  After  long-continued  or  often- repeated  in- 
flammation very  dense  and  extensive  false  membranes  may  be  forn 
and  the  resulting  adhesions  maybe  extremely firm  and  tough  (see  the 
Chapters  on  pulmonary  affections).  The  absorption  of  the  effusion  is 
often  slow,  especially  when  it  becomes  condensed  to  a  cheesy  consistence. 
In  this  case  it  may  become  calcified,  as  may  also  the  new-formed  fibrouB 
tissue  in  the  adhesions. 

Plastic  peritonitis  likewise  occurs  independently,  and  also  as  a  se- 
condary result  of  various  inflammatory  affections  of  the  abdominal  vis- 
cera. In  the  latter  case  it  is  usually  localized  to  the  neighborhood  of  the 
affected  organ,  such  as  the  liver,  spleen,  ovary,  stomach,  etc.  Simple 
thickening  of  the  peritoneum  is  a  less  common  result  ;  but  it  does  occur, 
especially  in  connection  with  the  spleen  (see  Art.  321).  Adhesions  are 
usually  formed,  and  are  slight  or  dense  according  to  the  duration  of  the 
inflammation.  Delicate  false  membranes  are  very  apt  to  be  the  seat  of 
haemorrhage  (hemorrhagic  peritonitis). 

In  general  peritonitis,  which  is  primary  and  chronic,  very  considerable 
thickenings  of  the  membrane  may  be  produced.     They  may  be  diffuse  or 
localized,  and  are  sometimes  scar-like  or  even  cartilaginous  in  den.* 
The  mesentery  when  so  thickened  usually  contracts;  the  omentnm  may 
shrink  into  a  kind  of  roughly-twisted  rope  (  iti$  deformans).     The 

various  organs  are  extensively  adherent,  the  loops  of  the  intestines  being 
sometimes  glued  into  a  single  mass,  while  the  liver  and  spleen  maybe 
completely  enclosed  in  adhesions.  The  effused  liquid  may  be  scanty  or 
abundant,  and  the  proportions  of  albumen  and  of  cells  it  contains  vary 
with  the  stage  and  intensity  of  the  inflammation. 

The  peritoneal  inflammation  hero  described  occurs  chiefly  as  a  resnlt 
of  intense  engorgement  of  the  abdominal  vessels,  such  as  follows  upon 
valvular  disease  of  the  heart  or  hepatic  disease  :  and  it  may  be  accom- 
panied by  an  abundant  dropsical  or  ascitic  effusion. 

354.  Purulent  inflammation  of  the  serous  membranes  is  either 
primary,  or  developed  from  an  originally  sero-fibrinous  inflammation  by 
an  increase  in  the  inflammatory  migration  of  blood-cells.  No  sharp  line 
can  be  drawn  between  sero-fibrinous  and  purulent  inflammation  ;  for 
various  intermediate  or  fibrino-purulenfc  varieties  occur  in  which  the 
exudation  is  pus-like,  while  at  the  same  time  it  contains  soft  white  cellu- 
lar flakes  and  curds  of  fibrin.  The  organs  are  in  such  cases  covered  with 
a  film,  of  purulent  fibrin,  and  may  be  cemented  together  by  it 

The  exudation  sometimes  becomes  putrid,  that  is  to  say  it  becomes 
discolored  and  foul -smelling.  This  is  most  apt  to  occur  in  abdominal 
inflammation,  depending  on  Beptio  processes  in  the  uterus  or  its  appen- 
dages, or  on  the  escape  of  faecal  matters  from  the  intestine.  The  putrid 
exudation  contains  multitudes  of  micrococci,  single  or  in  chaplets,  and 
occasionally  nitrobacteria. 

In   all   recent  inflammations  whether  fibrino-purulent,  purulent,  or 
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putrid,  the  membrane  is  intensely  injected,  its  connective  tissue  infil- 
trated with  leucocytes,  and  its  epithelium  destroyed.  The  pus  corpuscles 
of  the  exudation  rapidly  become  fatty  and  break  down.  Purulent  etFu- 
siona  are  much  less  readily  absorbed  than  serous  effusions.  Death  often 
intervenes  while  the  inflammation  is  at  its  height.  In  favorable  circum- 
stances the  absorption  may  be  complete;  but  usually  the  liquid  parts  only 
are  removed,  while  the  fatty  disintegrated  pus-corpuscles  become  con- 
densed to  a  caseous  mass  which  long  lies  unabsorbed,  and  may  ultimately 
become  calcareous.  As  the  presence  of  the  pus  keeps  np  the  inflammatory 
process  granulations  and  fibrous  tissue  may  at  length  be  developed,  pro- 
ducing fibrous  bands  and  adhesions  of  great  extent. 

Thus  the  pleura,  where  it  is  in  contact  with  a  circumscribed  purulent 
effusion  (empyema),  becomes  covered  with  granulations  and  in  time 
thickens  into  a  dense  tough  fibrous  membrane.  If  the  pus  is  absorbed 
or  removed  by  operation  the  thickened  layers  of  the  pleura  grow  together 
into  a  stout  cicatricial  adhesion.  General  purulent  peritonitis  and  puru- 
lent pericarditis  usually  end  fatally  while  the  inflammation  is  still  at  its 
height 


CHAPTER  SXXTIL 

TUBERCULOSIS  OF  SEROUS  MEMBRANES. 

355.  Tuberculosis  attacks  the  serous  membranes  in  three  distinct 
ways.  It  may  be  a  local  manifestation  of  general  miliary  tuberculosis;  or 
the  tuberculous  infection  may  bo  conveyed  to  the  serous  membrane  from 
some  contiguous  focus  of  tubercle  in  one  of  the  organs;  or  it  may  l>e 
primary,  that  is  to  say  no  other  primary  focus  of  infection  may  be  dis- 
coverable. 

Three  forms  may  be  distinguished  according  to  their  anatomical 
characters.  In  the  first  the  tubercles  appear  without  inducing  any  gen- 
eral inflammation;  this  is  chiefly  the  case  In  miliary  tuberculosis.  In  the 
second  the  eruption  of  tubercles  is  accompanied  with  extensive  inflamma- 
tory changes  and  with  effusion  of  liquid.  In  the  third  the  inflammatory 
changes  come  to  the  front,  the  tubercles  being  everywhere  as  it  were  em- 
bedded in  inflamed  or  new-formed  inflammatory  tissue.  There  are  how- 
ever no  sharp  lines  to  be  drawn  between  the  three  forms,  which  often 
pass  one  into  the  other, 

356.  The  eruption  of  gray  tubercles  hi  general  miliary  tuberculosis, 
unaccompanied  by  diffused  inflammation,  is  most  commonly  observed  in 
the  pleura  and  peritoneum;  it  is  rare  in  the  pericardium.  The  gray 
nodules  consist  of  aggregations  of  small  leucocytes  surrounding  the 
small  vessels  (Art,  123),  The  epithelial  cells  may  long  remain  un- 
changed, but  they  are  ultimately  shed  and  disappear. 

Eruptions  of  miliary  tubercles  accompanied  by  moderate  inflamma- 
tory action  are  met  with  chiefly  in  cases  where  the  serous  membrane. is 
infected  from  a  contiguous  focus  of  disease,  such  as  a  tuberculous  lym- 
phatic gland,  a  carious  vertebra,  a  phthisical  lung,  or  a  tuberculous  ulcer 
of  the  intestine.  Cases  occur  in  which  no  such  starting-point  can  be 
made  out,  and  in  these  we  are  obliged  to  consider  that  the  affection  is 
primary  in  the  serous  membrane:  the  peritoneum  is  by  far  the  common- 
est M 

The  tuberculous  eruption  is  sometimes  local,  for  instance  it  may  be 
confined  to  the  true  pelvis,  to  the  neighborhood  of  the  spleen,  or  to  a 
single  spot  of  the  pleura  or  pericardium;  or  it  may  extend  over  an  entire 
membrane  or  over  more  than  one,  as  for  example  over  pleura  and  perito- 
neum simultaneously.  In  the  latter  case  there  is  usually  some  fluid 
effusion,  and  sometimes  it  is  stained  with  blood.     The  number  of  tuber- 
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cles  may  be  quite  small,  or  so  great  that  the  surface  of  the  membrane 
feels  finely  granular.  The  tissue  around  the  tubercles  ii  injected  and 
often  beset  with  minute  hemorrhagic  patches  Pout  mortem  these  latter 
may  have  a  slaty  gray  look  from  the  formation  in  them  of  ferrous  sul- 
phide (Art.  (>§),  or  they  may  be  brown  or  black  from  other  alterations  iu 
the  blood-pigment.  If  the  affection  lasts  any  time  the  membrane  is 
usually  thickened,  and  the  mesentery  and  omentum  become  contracted 
and  deformed.  Surrounding  the  tubercles  zones  of  highly- vascular  deli- 
cate semi- translucent  fibrous  tissue  are  often  developed. 

Corresponding  to  the  obvious  appearances  just  described  we  always 
find  on  examination  that  the  neighboring  tissue  is  more  or  less  exten- 

Ski 
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a,  centre  of  the  tubercle, 
c.  lymphoid  cell*. 


d,  imilirerouB  epttbellal  cells  In  the  neighboring 
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»vely  infiltrated  with  cells.  The  epithelium  is  generally  in  process  of 
X^roliferation  and  catarrhal  desquamation  (Fig.  142  tf).  The  tubercles 
consist  of  close-set  masses  of  cells  (a),  amid  which  it  is  seldom  easy  to 
mJk  istinguisn  the  ordinary  tubercle-elements  from  the  products  of  epithelial 
X>roliferatiom 

357.  In  the  third  form  of  tuberculosis,  referred  to  for  distinction's 

■■fee  ftl  adhesive  tuberculous  inflammation,  tho  extensive  inflamma- 

ttUlory  changes  form  the  (thief  character.     As  in  other  adhesive  or  plastic 

inflammations,  abundance  of  young  translucent  cellular  connective  tissue 

**  developed  and  forms  false  membranes  and  adhesions  between  the  dif- 
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ferent  parts.  Gray  or  yellow  nodules  are  scattered  through  the  new- 
forraed  tissue,  and  very  often  there  are  also  yellowish  cheesy  foci  embed- 
ded in  it  or  involving  the  serofibrinous  films  covering  the  organs. 

Tuberculous  pericarditis  commonly  results  in  complete  adhesion  of 
the  layers  of  the  pericardium,  though  cases  also  occur  in  which  a  certain 
amount  of  liquid,  cellular,  or  fibrinous  exudation  persists  in  ry  of 

the  sac.  The  new-formed  tissue  of  the  adhesions  consists  of  delicate 
grayish-red  granulations  interspersed  with  dense  fibrous  bands,  and  con- 
tains gray  or  yellowish  discrete  tubercles  as  well  as  larger  continuous 
caseous  masses* 

Tuberculous  pleurisy  is  most  frequently  met  with  in  connection 
with  tuberculous  disease  of  the  lungs.  Here  too  the  tubercles  are  seated 
either  in  the  young  vascular  connective  tissue  or  in  the  dense  fibrous 
cicatrices  which  are  formed.  A  certain  amount  of  sero-fibrinous  effusion 
is  usually  present ;  while  the  larger  diffuse  caseous  masses  are  rarely 
seen. 

Tuberculous  peritonitis  is  characterized  by  an  abundant  develop- 
ment  of  fibrous  tissue,  which  forms  adhesions  and  false  membranes 
around  ami  hot  ween  the  abdominal  viscera.     The  omentum  and  mesei 
are  always  more  or  less  thickened;  the  former  is  often  transformed  into 
a  thick  hard  nodulated  mass,  or  a  mere  distorted  rope  crossing  the  cavitj 
of  the  abdomen.     The  new-formed  fibrous  tissue,  and  the  thickened 
infiltrated  serous  membrane  itself,  are  beset  with  tubercles  and  ca- 
patches  in  varying  numbers*     There  may  or  may  not  be  a  liquid  effusion. 


CHAPTEK  XXXIY. 

TUMORS  AND  PARASITES  OF  SEROUS  MEMBRANES. 

8.  Primary  neoplasms  are  not  often  met  with  in  the  serous  mem- 

feSome  of  them  belong  to  the  epithelial,  and  some  to  the  connec- 
e  class.  Of  the  former  the  most  interesting  are  the  tumors 
•to  described  as  endothelial  cancers  (Waoner,  Schclz,  Birch- 
:hfeld,  Neelsen).  They  affect  the  pleura  and  less  often  the 
neum,  and  generally  take  the  form  of  multiple  flattened  nodular 
ha,  white  in  color,  and  either  isolated  or  connected  by  neoplastic 
,  the  intervening  serous  membrane  being  more  or  less  thickened, 
bain  amount  of  serous  or  sero-fibrinous  effusion  is  usually  present, 
rowths  give  rise  to  metasta*sis;  and  In  the  case  of  the  pleura  these 
lary  growths  chiefly  affect  the  peribronchial  fibrous  tissue,  the 
bial  glands,  and  the  muscles  of  the  thorax. 

le  tumor  is  characterized  by  the  presence  in  it  of  nests  and  clusters 
thelial  cells  (Wagner,  Schulz,  Neelsen)  which  at  the  periphery 
growth  have  often  a  columnar  appearance.  The  nests  and  clus- 
ie  in  a  dense  fibrous  stoma,  and  follow  exactly  the  course  of  tne 
latic  vessels.  They  are  usually  said  to  arise  from  the  multiplica- 
f  the  endothelial  cells  of  the  lymphatics,  but  this  appears  to  be  very 
fnl.  As  it  can  be  shown  that  the  surface  epithelium  of  the  serous 
rane  is  in  a  state  of  active  proliferation  (Neelsen),  aud  gives  rise 
it  to  some  of  the  columnar  elements  of  the  growth,  it  is  more  nat- 
y  refer  the  development  of  the  neoplasm  generally  to  the  prolifera- 
f  the  epithelium  of  the  primitive  body-cavity  (Art.  348),  and  thus 
kon  it  as  a  genuine  carcinoma, 

broma  and  myxoma  are  the  commonest  of  the  connective* tissue  tu- 
bufc  even  they  are  rare;  sarcoma  is  very  rare.  Waldeyer  has 
bed  a  single  case  of  plexiform  angiosarcoma  of  the  peritoneum, 
imors  of  the  subserous  tissue  are  more  common,  especially  fibroma, 
i,  aud  sarcoma.  Tumors  of  the  mediastinal  tissue  are  compara- 
comnion,  and  may  reach  a  very  great  size. 

condary  growths  are  much  more  frequent  than  primary  ones. 
rs  of  the  peritoneum  follow  from  primary  growths  in  the  abdominal 
i;  cancers  of  the  pleura  from  growths  in  the  mamma  or  thyroid 
Cancer  of  the  oesophagus  and  stomach  may  affect  the  pericar- 
by  direct  extension,  or  by  giving  rise  to  metastatic  nodules. 
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Metastases  generally  take  the  form  of  definite  nodes  or  nodules, 
the  pleura  they  lie  chiefly  along  the  coarse  of  the  pleural  and  subpieural 
lymphatics.  According  to  the  texture  of  the  parent  growth,  they  are 
soft  and  white  or  medullary,  hard  and  scirrhous,  or  occasionally  brown 
or  black,  that  is  to  say  melanotic.  The  surrounding  tissue  may  be  but 
slightly  affected,  or  it  may  be  thickened,  hyperplastic,  indurated,  and 
full  of  new  vessels.  When  the  nodes  lie  thick  together  the  affected  re- 
gion (such  as  the  omentum)  may  be  changed  into  a  thick  dense  tube 
mass. 

Less  frequently  the  growth  is  inde Quite  or  diffuse.  This  is  the  case 
however  with  colloid  cancer  of  the  intestine  or  ovary,  which  may  attack 
the  peritoneum  by  direct  extension  and  fill  the  entire  abdominal  cavity 
with  gelatinous  masses. 

Dermoid  and  teratoid  tumors  (fcetal  inclusions)  are  comparatively 
rare  in  the  peritoneal  region.  The  former  are  chiefly  met  with  in  womeu, 
and  are  seated  in  the  ovary  or  its  neighborhood.  Fcetal  inclusions  (Art. 
13)  may  occur  in  various  sites,  and  take  the  form  of  cysts  adhering  to  the 
surrounding  organs  and  containing  fcetal  rudiments. 

Serous  cysts  are  generally  found  in,  connection  with  the  female  gen- 
erative organs.  Occasionally  cysts  of  various  sizes  occur  in  other  parts 
of  the  abdomen,  but  their  mode  of  origin  is  not  yet  sufficiently  known. 
They  contain  a  highly  albuminous  liquid,  which  is  sometimes  viscid  ami 
mucous  in  consistence* 

Of  the  animal  parasites  the  echinococcus  is  of  some  importance. 
It  may  form  hydatid  cysts  of  considerable  size  in  the  serous  cavi 
and  the  cysts  are  often  adherent  to  the  surrounding  parts.     Oysticerci 
arc  occasionally  met  with,  but  they  seldom  give  rise  to  any  notable  dis- 
turbance.    Sometimes  intestinal  parasites,  sum  as  round-worms,  et 
into  the  peritoneal  cavity  either  through  some  pre-existing  wound  of 
intestine  or  by  direct  penetration.     The  consequence  is  usually  a  puru- 
lent or  putrid  peritonitis. 

Embryos   of  THchitut  pass  from  the  intestine  into  the    peritoi 
cavity;  they  do  not  however  remain  there,  but  pass  on  into  the  muscli 

References  on  cancer  of  the  serous  cavities: — Wagner,  Arch.  d.  Heilk.  n  ; 
Schulz,  ibid.  xvn.  Birch- Hi  rschfeld,  Ptith.  Anal.  ;   Church,  Trans.  Ptit< 
Soc.  1870  ;  BOSTROEM,  Deatsch,  Arch,  f,  kiln.  Med.  xxrx.;   BoHME,  Virch 
vol.  81;  Neelsen,  Dcntsfh.  Arch.  f.  klin.  Med.  xxxi.;  G.  De  Massy,  Oaz.  d.H6} 
taux  1867;  Gross,  Philadelphia  Med.  Times  1878;  Hubl,  Wien.  vied.  Woch. 
1879;  Thierfelder,  Atlas  d.  path.  Histologic  Plate  xxn. 
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INTRODUCTORY. 

359.  The  skin  is  a  somewhat  complex  structure,  which  fulfils  not 
lerely  the  passive  office  of  covering  and  protecting  the  organism,  hub 
ilso  certain  active  functions  of  an  important  kind.  It  serves  as  an  or- 
gan of  touch,  aa  a  regulator  of  the  body-temperature,  as  a  secretory  organ 
with  a  definite  secretion,  and  as  an  excreting  and  absorbing  organ  sub- 
serving among  other  purposes  the  adjustment  of  the  gaseous  constituents 
of  the  tisanes.  In  accordance  with  the  nature  of  its  physiological  func- 
tions it  is  in  close  relation  both  with  the  tissues  and  with  the  outer  work!. 
No  other  organ  in  the  body  has  so  many  different  tasks  to  perform,  and 
none  is  so  constantly  exposed  to  extraneous  influences. 

Its  close  relations  with  the  rest  of  the  body  and  with  the  outer  world 
account  sufficiently  for  the  fact  that  it  is  especially  liable  to  disease  and 
injury.  The  mechanical,  thermal,  and  chemical  influences  to  which  it  is 
pei-petttally  exposed  often  induce  in  it  morbid  changes,  chiefly  of  the  in- 
flammatory kind;  while  vegetable  and  animal  parasites  settle  in  it  and 
affect  it  injuriously  in  various  ways.  The  disorders  which  are  induced 
by  the  direct  action  of  injurious  agents  are  classed  as  idiopathic  skin- 
diseases. 

In  like  manner  the  skin  may  be  affected  by  morbid  influences  from 
'ithin,  arising  from  changes  in  the  blood  or  the  juices,  or  indirectly 
from  disorders  of  the  heart,  liver,  kidneys,  genital  organs,  nervous  sys- 
tem, etc.  Disorders  which  appear  as  the  manifestation  or  the  result  of 
a  primary  disorder  haying  its  chief  seat  elsewhere  are  classed  as  sympto- 
matic skin-diseases. 

In  view  of  the  endless  variety  of  injurious  agencies  by  which  the  skin 
may  be  affected,  it  is  plain  that  no  good  end  can  be  served  by  treating 
the  pathology  of  the  skin  on  purely  ^etiological  lines.  Moreover,  the 
fact  that  the  same  injury  may  give  rise  in  different  individuals  to  very 
different  affections,  and  that  conversely  different  injuries  may  produce 
the  same  ultimate  effect,  affords  another  reason  against  the  classification 

(of  skin-diseases  according  to  their  causes  alone. 
In  the  following  chapters  wo  shall  classify  the  diseases  of  the  skin  in 
the   main   according  to  the   histological  changes  which   they  involve. 
JStiology  will  be  appealed  to  as  a  subsidiary  principlo  of  classification  in 
affections  where  (as  in  parasitic  disease)  the  exciting  cause  either  is  itself 
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amenable  to  microscopical  investigation,  or  always  induces  the  sai 
specific  textural  change.  The  histological  mode  of  classification  cannot 
of  course  bo  always  carried  out  with  perfect  strictness.  The  above-men- 
tioned fact — that  the  same  morbid  change  maybe  produced  in  various 
ways  and  may  thus  appear  as  a  stage  in  various  distinct  morbid  proe 
—obliges  us  now  and  then  to  have  regard  to  the  general  clinical  course  of 
a  disease  as  well  as  to  its  histology.  And  as  in  the  case  of  the  skin  we 
can  follow  without  difficulty  the  evoluiion  and  progress  of  the  morbid 
processes,  and  so  ascertain  that  the  same  phase  of  textural  change  is  not 
always  associated  with  the  same  disease  (as  indicated  by  its  clinical 
course),  we  are  constrained  to  modify  somewhat  the  subdivision  of  the 
subject  which  mere  pathological  anatomy  would  suggest. 

References  to  the  most  recent  works  on  the  Biibject:— Kaposi,  Path,  und 
Therapied.  Hautkrankheiten  Vienna  and  Leipzig  18 HO;  Hebiia  and  Kaposi,  On 
Disease*  of  the  skin  (New  9yd,  Soc.)  London  1866-1880;  Neumann,  ItaMori 
skin  disease*  i  trans,  by  Puixar)  London  1871  and  Lehrbueh  d.  Hautkrankheiten 
Vienna  1880;  Behrend,  Lehrb.  d.  Hautkrankheiten  Berlin  1883;  Duhriku,  Disease* 
of  the  skin  Philadelphia  1883;  Vierteljahrsschrifff,  Derm.  u.  Syphilis  i.-vin. 


CHAPTER  XXXVI. 

DISORDERS     OF     CIRCULATION, 

361.  The  activity  of  the  circulation  iu  the  skin  varies  greatly  even 
under  physiological  conditions,  and  its  pathological  variations  are  equally 
remarkable.  Hyperemia  of  the  skin  may  be  diffuse  or  circumscribed, 
and  gives  rise  to  a  redness  that  disappears  under  the  pressure  of  the  fin- 
ger. The  tint  vanes  from  pale  rosy-red  to  dark  blood-red  or  the  livid 
purple  of  cyanosis.  The  congestion  or  engorgement  of  the  vessels  is 
limited  almost  entirely  to  the  upper  layers  of  the  corium  and  especially 
the  papillary  layer.  The  hypcraemia  may  be  active  or  passive.  Active 
hyperemia  depends  upon  local  injury  (and  is  therefore  idiopathic),  or 
upon  vaso-motor  influences  (and  therefore  symptomatic).  Spots  of  hyper- 
emia when  small  constitute  roseola,  when  large  and  diffuse  erythema. 
Sometimes  the  hyperemia  parts  are  also  notably  swollen  and  the  tissues 
saturated  with  transuded  liquid;  this  is  the  case  in  inflammatory  oedema 
(Art.  24).  When  the  hyperemia  persists  for  a  time  the  epidermis  is 
loosened  and  shed,  and  we  have  desquamation.  And  after  the  hyperemia 
has  disappeared,  especially  if  it  has  lasted  any  time  or  has  frequently 
recurred,  a  certain  amount  of  pigmentary  discoloration  remains,  due  to 
the  transformation  of  the  extravasated  red  corpuscles  into  pigment. 
After  death  simple  hyperemia  usually  leaves  no  trace  on  the  skin.  En- 
gorgement or  passive  hyperemia  generally  gives  rise  to  ill-defined  bluish- 
red  blotches.  A  small  spot  is  called  a  livor  or  livedo,  a  more  diffuse 
lividity  constitutes  cyanosis. 

Amrmia  of  the  skin  is  manifested  by  its  abnormal  paleness,  and  may 
be  local  or  general.  It  may  be  due  either  to  direct  external  influences, 
or  to  stimulation  of  the  vaso-constrictor  nerves. 

(Edema  of  the  skin,  that  is  to  say  saturation  of  it  with  serous  liquid, 
is  due  either  to  engorgement  of  the  veins  or  lymphatics,  or  to  increased 
permeability  of  the  walls  of  the  vessels.  (Edematous  skin  is  thick  and 
puffy,  and  liquid  runs  from  it  when  it  is  cut ;  iu  extreme  cases  the  epi- 
dermis rises  in  blisters  or  blebs  (Art.  370)  from  the  papillary  layer. 

Active  hyperemia  is  not  always  easy  to  distinguish  from  inflammation,  into 

L^bich  it  of  ten  passes  as  a  second  stage.  The  erythematous  affections  (such  as 
those  due  to  mechanical  injury,  to  heat,  etc,,  and  those  occurring  symptomati- 
<*%  in  connection  with  dentition,  dyspepsia,  etc.)  are  usually  accompanied  by  a 
certain  amount  of  inflammatory  exudation. 
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Acne  rosacea  is  characterized  by  bright-red  spots,  nodules,  and  tuberosities 
containing  dilated  blood-vessels,  wliich  develop  slowly  over  the  surface  of  the 
nose  and  cheeks  Its  growth  ia  due  to  long-continued  distention  of  the  cutaneous 
vessels,  sometimes  associated  wish  enlargement  of  the  sebaceous  glands. 

361.  Eeeent  hemorrhages  in  the  skin  give  rise  to  red  stains  which 
do  not  disappear  when  pressed  with  the  finger*  When  they  form  small 
irregular  specks  they  are  called  petechia?,  larger  elongated  or  ram 
streaks  are  called  yibiees,  and  still  larger  irregularly  shaped  stains  are 
called  ecchy m oses.  When  the  haemorrhage  gives  rise  to  a  nodular  or 
papular  irregularity  of  the  skin,  it  is  called  lichen  hemorrhagica  or 
purpura  papulosa;  when  the  extravasated  blood  is  collected  in 
tumor  or  raised  patch  it  is  described  as  an  ecchymotiia  or  hematoma; 
when  it  raises  the  epidermis  into  a  large  vesicle  or  bleb  it  is  a  h&tuor- 
rhairfc  bulla  or  blood- blister. 

The  seat  of  haemorrhage  varies;  usually  it  is  in  the  corium  and  papiU 
1  m  v  layer,  and  thence  the  extravasated  blood  passes  up  under  the  epider- 
mis and  either  raises  it  from  the  underlying  layers  or  penetrates  among 
its  cells.  If  the  blood  gains  entrance  to  the  sweat-glands  and  escapes 
through  their  ducts,  we  have  hreniathl  rosin  or  bloody  sweat. 

The  changes  passed  through  by  the  coloring  matter  of  extravasatcd 
blood  (Art.  68)  may  he  followed  with  the  naked  eye  in  the  case  of  c 
neous  haemorrhages.  The  bright  red  of  recent  blood  passes  through 
bluish-red  and  yellowish -green  into  brown.  After  a  time  the  discolor** 
tion  disappears  as  the  pigment  is  absorbed,  and  the  altered  blood  which 
has  penetrated  between  the  epidermal  cells  comes  to  the  surface  and  a 
shed  with  them. 

Cutaneous  hemorrhages  are  distinguished  into  idiopathic  and  symp- 
tomatic. Spontaneous  haemorrhages  are  grouped  together  under  the 
general  name  of  purpura* 

The  spontaneous  or  purpuric  htemorrhages  are  symptoms  or  consequences  o*^ 
certain  affections,  some  of  which  are  at  present  ill -understood.    The  hemorrhaged 
which  accompany  some  forms  of  small-pox  (variola  haetuorrhagica  or  purpur^^ 
variolosa)  may  become  very  serious  indeed.     They  begin  as  small  irregular  spe- 
which  in  a  few  hours  expand  and  coalesce  into  great   blood-stained  patches- 
Plague,  bites  of  serpents,  septicaemia,  Bcarlatina,  endocarditis,  and  other  infer ti 
and  toxemic  conditions  are  often  accompanied  by  cutaneous  haemorrhages  in 
form  of  petechial  or  Jivid  spots,  due  to  changes  in  the  blood  or  in  the  vessel 
or  occasionally  to  embolic  lodgments  of  bacteria  in  the  Arterioles  of  the  skin. 

Purpura  (peliosis;  rhenmatioa  ta  a  peculiar  affection  wliich  sets  in  with  pains 
in  the  knees  and  ankles,  generally  accompanied  by  slight  fever  ;  presently  large 
and  small  ecchymoses  appear  in  the  neighborhood  of  the  knees  ;  the  exciting 
cause  is  unknown.  We  know  as  little  of  the  cause  of  purpura  simplex  and  of 
purpura  hemorrhagica  {morbus  maeulo&us  Werihofti^  diseases  in  which,  along 
with  fever  and  loss  of  strength,  haemorrhages  of  the  skin  appear  in  various  parts 
of  the  body.  In  the  latter  affection,  which  is  occasionally  fatal,  the  ecei 
may  be  as  large  as  the  hand  or  larger,  and  copious  bleeding  from  the  m 
nose,  pharynx,  and  raucous  membranes  generally,  may  ensue. 
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The  haemorrhages  in  scurvy  or  purpura  scorbutica  are  usually  very  sraveT 
take  place  not  merely  into  the  skin  but  into  the  subcutaneous  tissues  and 
The  affection  is  nearly  always  attributable  to  insufficient  or  improper 
food. 

The  lower  limbs  of  aged  patients  are  sometimes  covered  with  circumscribed 
petechia  (purpura  senilis)  depending  on  atheroma  of  the  arteries  ami  the  dis- 
turbances of  circulation  to  which  it  j^ivea  rise. 

S.  Mackenzie,  in  a  paper  On  the  nature  of  purpura  in  the  Brit,  Med,  Journ. 

j.scusses  the  present  state  of  our  knowledge  regarding  it,  and  gives  full 

references  to  previous  works.    In  a  case  of  purpura  hemorrhagica  observed  liy 

Rcssell,  Watson  Cheyne  (ibid.)  found  the  ruptured  capillaries  crammed  with 

colonies  of  bacilli. 

10 


OHAPTEK  XXXVIL 

DISCOLORATION  AND  ATROPHY  OF  THE  SKIS. 

362,  Discolonttions  of  the  skin  may  be  diffuse  or  circumscribed. 
They  are  duo  either  to  an  increase  of  the  natural  pigment  of  the  retean«l 
corium  (pigmentation  proper),  or  to  the  deposit  of  abnormal  pigment 
derived  either  from  without  or  from  some  intrinsic  source  such  as  extra- 
vaaated  blood  (dyschromatosis  or  staining). 

Certain  abnormal  pigmentations  arc  congenital  and  take  the  form 
of  brown  or  black  spots  of  various  size.  They  are  called  ihbt!  pig  men- 
tosi  or  moles:  tusims  sptlus  is  soft  and  smooth;  nairus  verrucosus  u 
rough  and  warty;  navui  pilosus  is  hairy  (Art.  398). 

Acquired  pigmentations  are  described  generally  as  chloasmata  tfd 
are  either  iodiopathic  or  symptomatic.  Freckles  and  sun-spots  (lent!- 
gines  and  cphelides)  are  examples  of  the  former;  they  are  browni.di  or 
yellowish  irregular  specks  from  the  size  of  a  pin's  head  to  that  of  a  !#*• 
Sun-spots  occur  chiefly  on  the  face  in  young  people  and  disappear  with 
advancing  years.  True  or  'cold'  freckles  have  no  favorite  seat  and 
persist  during  life  (Art  398). 

Pigmentation  is  often  a  result  of  frequently  recurring  hypenetnift 
and  inflammation,  such  for  instance  as  are  produced  by  excessive  scratch- 
ing (traumatic  chloasma),  or  long-continued  exposure  to  tho  sun  ^un- 
burn). 

Disorders  of  the  viscera,  and  especially  of  the  uterine  system  ia  wo- 
men (uterine  chloasma),  may  be  followed  by  discoloration  of  the 
skin;  and  the  skin  of  marasmic  patients  is  often  remarkably  pigmented* 

Addison's  disease  is  an  obscure  affection  in  which  the  skin  assume* 
a  brown  or  bronze-like  hue  (cutis  wneu),  and  the  patient  falls  into  grave 
cachexia.  The  bronzing  of  the  skin  is  said  to  be  connected  wi 
changes  in  the  suprarenal  bodies  often  observed  in  the  disease;  but  it 
may  be  present  when  the  suprarenals  are  healthy  (see  Burger,  Dm 
Nebemiieren  Berlin  1883). 

In  these  affections  the  pigment  fa  met  with  partly  in  the  deepest  layer* 
of  the  rete  mucosum,  and  partly  in  the  corium.  It  takes  the  form  of 
brown  or  yellow  granules,  but  sometimes  the  cells  are  uniformly  stained 

The  dyschroma  loses  are  to  be  distinguished  from  true  pign 
tions;  they  are  due  to  staining  of  the  corium  with  various  coloring-initf" 
ters  derived  from  the  body  itself  or  from  without.     Icterus  or  jaundice 
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is  one  example,  the  skin  being  stained  with  bile;  argyria  or  silver-stain- 
ing due  to  the  long-continued  medicinal  use  of  salts  of  silver,  and 
tattooing,  are  others.  In  jaundice  the  skin  may  be  of  any  shade  from 
lemon-yellow  to  dusky  yellow  or  green;  in  argyria  it  may  vary  from 
slate-color  to  brown,  the  dark  granules  of  reduced  silver  lying  chiefly  in 
the  cutL*.  In  tattooing  the  skin  is  pricked  with  needles  till  it  bleeds, 
and  coloring- matter,  such  as  charcoal,  gunpowder,  cinnabar,  Prussian 
blue,  or  indigo,  is  then  rubbed  in;  a  certain  amount  of  the  granular  in- 
soluble pigment  is  retained  and  remains  in  the  cutis. 

363.  Simple  atrophy  implies  a  loss  of  substance  in  the  several  con- 
stituents of  the  skin,  generally  associated  with  some  change  of  their 
structure.     It  may  be  localized  or  general,  secondary  or  primary. 

In  the  physiological  retrogression  of  old  age  or  senile  atrophy,  certain 
textural  changes  take  place  in  the  skin  which  may  occasionally  become 
very  highly  marked.  The  ekin  becomes  thinner,  owing  to  the  alteration 
of  the  papillary  layer;  in  some  spots  where  they  are  normally  small  the 
papilla?  may  disappear  entirely.  The  fibrous  handles  of  the  corinm  be- 
come scanty,  and  often  look  turbid  or  granular  in  texture,  the  granules 
not  disappearing  in  preparations  put  up  in  Canada  balsam.  The  structure 
of  the  fibrous  bundles  may  be  visible  or  obscured;  the  latter  effect  being 
due  to  a  kind  of  hyaline  degeneration  by  which  the  bundles  take  on  a 
swollen  glassy  look,  not  unlike  that  of  solidified  jelly  (Neumann)* 
The  vessels  of  the  skin  are  here  and  there  obliterated,  so  that  in  injected 
preparations  the  meshes  of  the  capillary  network  appear  abnormally 
wide.  Deposits  of  pigment  in  the  form  of  yellowish -brown  or  dark- 
brown  granules  are  often  observed,  and  these  lie  either  in  the  cells  of  the 
rete  or  around  the  vessels  of  the  cutis. 

304.  The  changes  in  the  cutis  are  accompanied  by  corresponding 
hanges  in  the  epidermis.  The  softer  strata  become  thinned  out,  so  that 
the  horny  layer  is  separated  from  the  papillae  only  by  a  few  layers  of  cells. 
The  horny  layer  is  dry  and  brittle,  and  often  scaly  or  branny  (pityriasis 
tabescentium).  Here  and  there  aggregations  of  the  epidermic  scaleB 
take  place,  forming  whitish  patches  of  various  sizes. 

The  hairs  fall  out  and  are  not  renewed,  the  hair-follicles  being 
either  empty  or  producing  only  a  kind  of  down.    Several  downy  hairs  may 

Ipring  out  of  one  follicle,  being  developed  from  a  single  papilla  BUG 
ivelv,  ur  from  several  papillae  seated  in  secondary  saccules  within  the 
hief  follicle.     The  follicles  may  be  shrunken  and  atrophied  (Fig.  143  h) 
ur  distended  with  accumulations  of  epidermal  cells  mixed  with  small 
hairs   (c);   in   many  of  them   the  papilla   disappears  altogether.     The 

»  snken  follicles  are  cylindrical  or  conical,  or  distorted  and  sacculated. 
It  often  seems  as  if  the  root-sheath  were  attempting  to  bulge  here  and 
there  into  new  follicles.     When  the  follicle  is  much  shortened  it  simply 

I  looks  like  the  duct  of  a  sebaceous  gland.  The  follicles  are  hardly  ever 
entirely  destroyed   (Neumann);  even  when  the  root-sheath  disappears 
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the  pit  or  sacculation  remains,  and  is  often  crammed  with  cornified  epi- 
dermal cells. 

A  certain  number  of  the  sebaceous  glands  disappear  from  the  denuded 
atrophic  patches;  others  are  stunted  and  shrunkcu;  and  others  a^ain'are 
distended  with  retained  secretion  into  cysts  (Fig.  143  d)  which  may  g 
to  some  size  (milium  or  gratani);  they  occur  chiefly  in  places  winch 
have  bees  covered  with  hair,  such  as  the  scalp. 

The  sweat-glands  are  not  perceptibly  altered. 

Localized  atrophies  of  the  skin  in  the  form  of  whitish  streaks  and  patches  are 
frequently  observed  in  persons  of  mature  age  over  the  buttocks,  the  trochanters, 
the  anterior  margin  of  the  pelvis,  the  knees,  etc.  Women  who  have  been  preg- 
nant usually  have  shining  white  streaks  (lineafi  albicantes)  on  the  surface  of  the 
abdomen,  and  sometimes  on  the  thighs  and  buttocks.  According  to  Langer 
{Auzeiger  ft.  (Iwfl.  <'.  Aorzte  in  IVien  May  1879,  Loud,  Med.  Record  1880)  in  such 
streaks  the  iibrous  bundles  of  the  cutis  are  stretched  but  not  ruptured  and  the 


(Section  front  a  highly  degenerate  part  of  the  akin  of  the  forehead;  the  hair-follicles  are 

and  cunttiiti  epidermal  cell*  and  retained  sebum;  ofter  NTSUMASX.) 
«,  eutla  with  turbiJ  f?ranular  spot*  Id  It.  <\  >»rnifled  cells  Ailing  the  hxUr-foUide. 

b,  shrunken  bair-folliele  with  the  outer  root-       d,  distended  sebaceous  gland 
Bheath. 


papilla  are  more  or  less  obliterated.  The  white  color  is  due  not  so  much  to  the 
thinning  of  the  skin  as  to  the  parallel  arrangement  of  the  fibrous  bundles.  The 
white  patches  which  follow  upon  anasarca  are  of  a  like  nature. 

Cutaneous  atrophies  may  be  produced  by  pressure,  either  from  within  as  when 
tumors  force  their  way  through*  or  from  without  as  when  callous  parts  press  or 
rub  upon  other  parts*  Chronic  inflammations  and  certain  neuroses  also  lead  to 
cutaneous  atrophy,  which  has  the  same  general  characters  as  that  described  in 
the  text 

Xeroderma  or  parchment-skin  is  a  peculiar  affection  described  by  IIebra  and 
Kaposi  {Diseases  of  the  skin  hi,)  which  occurs  in  two  main  forms.  In  one  the 
akin  is  dotted  over  with  smooth  spots  of  yellowish-brown,  red,  and  white  ;  the 
epidermis  is  thin  dry  and  parchment- like,  being  either  smooth  or  furrowed  and 
wrinkled  ;  the  cutis  is  thin  and  tightly  stretched,  shrunken,  and  devoid  of  fat : 
the  affection  is  met  with  chiefly  in  children,  and  is  progressive.     In  the  other 
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»rm,  which  b  stationary,  the  skin  is  white  and  tense  ;  and  the  epidermis  is  thin 
and  shiny  and  comes  off  in  glistening  scales. 

365.  Atrophy  of  the  cutaneous  pigment  (acliroma  or  lenkopathia) 
may  be  a  congenital  or  an  acquired  affection.  When  congenital  it  is 
described  as  albinism  ;  when  acquired  as  vitiligo  or  leukoderma  acq ui- 
si turn.  General  or  universal  albinism  consists  in  congenital  absence  of 
all  the  normal  pigment  of  the  body.  Albinoes  have  a  milk-white  or 
pinkish  skin  ;  their  hair  is  yellowish-white  and  silky,  the  iris  and  choroid 
are  uncolored,  and  therefore  show  the  red  tint  of  the  blood  they  contain. 
Albinism  is  not  very  common  among  Europeans,  but  it  is  common 
enough  among  negroes,  Partial  albinism  also  is  often  seen  in  negroes  ; 
they  have  one  or  more  patches  of  white  on  the  body,  but  the  eyes  are  not 
devoid  of  pigment. 

Vitiligo  sumetimea  appears  without  any  discoverable  cause.  Some 
cases  seem  to  be  connected  with  certain  changes  in  the  cutaneous  nerves 
(Leloiu,  Arch,  de  physioL  1881).  It  takes  the  form  of  white  or  pinkish 
patches  surrounded  by  a  zone  of  increased  pigmentation.  Occasionally 
by  the  growth  and  coalescence  of  now  patches  the  affection  may  extend 
over  a  considerable  extent  of  the  skin. 

White  spots  may  follow  upon  inflammatory  affections  of  the  skin, 
such  as  boils,  lupus,  syphilitic  eruptions,  leprous  growths,  etc. 

Atrophy  of  the  pigment  of  the  hair  (canities  or  poliosis)  is  a  physio- 
logical phenomenon  when  it  occurs  in  advanced  age.  The  pigment- 
granules  in  the  cortical  substance  of  the  hair  diminish  in  number  ;  but 
this  is  because  the  formation  of  pigment  in  the  bulb  is  arrested  (Kaposi), 
not  because  the  pigment  already  existing  in  the  hair  is  destroyed. 

In  premature  grayness  the  process  is  the  same. 
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c.     Transitory  eruptions  with  slight    exudation:    erythema,   papula, 

urticw. 

366.  In  speaking  of  erythema  us  a  form  of  simple  cutaneous  hypere- 
mia (Art  360)  we  pointed  out  that  any  intensification  of  the  process 
might  lead  to  exudation,  and  so  transfer  the  affection  from  the  categoi 
of  hyperemia  to  that  of  inflammation  or  dermatitis*  There  is  no  vc 
ubvious  difference  in  appearance  hetween  erythematous  hyperemia  and 
erythematous  inflammation,  except  it  be  that  in  the  latter  the  affected 
part  is  somewhat  swollen.  If  the  exudation  is  con  lined  to  the  region  of 
a  few  papilla*,  or  is  at  least  more  intense  at  some  spots  than  at  others 
around  them,  the  swelling  takes  the  form  of  small  circumscribed  solid 
elevations  known  tt  papules  or  papula*.  If  the  group  of  swollen  papillae 
is  htrger,  the  flattened  elevations  then  formed  are  culled  wheals  or 
urtica?.  When  the  exudation  is  still  more  abundant  the  irregular  pro* 
minences  are  called  tuhereules  or  tubercula.  Wheals  and  tubercnles 
often  become  pale  at  the  centre  while  the  margin  is  still  hyperemia 

Microscopic  examination  shows  that  these  swellings  are  mainly  due 
to  serous  exudation,  which  distends  the  meshes  of  the  corium  and  papil- 
lary layer  and  causes  the  cells  of  the  rete  mucosura  to  swell  up.  More 
intense  and  more  enduring  inflammation  is  accompanied  by  greater  ex- 
travasation of  cells*  so  that  the  fibrous  tissues  appear  infiltrated  with 
leucocytes. 

The  swelling  of  the  individual  cells  of  the  rete  sometimes  results  in 
the  liquefaction  and  destruction  of  some  of  them,  in  which  case  the 
papules  and  wheals  are  transformed  into  vesicles  (Art.  370),  The 
exuded  liquid  often  contains  red  corpuscles  j  in  this  case  the  redness  of 
the  spot  does  not  wholly  disappear  when  pressed  with  the  finger,  bat  a 
certain  amount  of  reddish  or  brownish  staining  remains. 

The  effect  of  such  inflammations  on  the  skin  is  generally  very  slight. 
The  exudation  being  mainly  liquid  is  readily  and  speedily  re-absorbed, 
and  there  is  often  nothing  left  to  indicate  the  existence  of  the  affection. 
In  some  cases  the  surface  layers  desquamate  in  the  form  of  thin  scales 
and  shreds,  or  if  haemorrhage  has  occurred  some  slight  pigmentation  re- 
-.  though  this  also  disappears  after  a  short  time. 
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367.  The  causes  of  these  slight  inflammations  are  exceedingly  various. 
They  occur  after  external  injuries  of  many  kiuds,  as  accessory  symptoms 
in  certain  infective  diseases,  and  in  affections  of  the  internal  organs. 
Frequently  no  cause  at  all  can  bo  assigned  ;  now  and  then  they  teen  to 
be  due  to  a  neurosis  of  the  vaso-motor  mechanism. 

Special  mention  must  be  made  of  the  following  forms,  among  the  many  vlnih 
occur;  they  are  distinguished  by  their  special  course  and  symptoms. 

(1)  The  eruption  of  measles  (I'lorhill).  rubeola!)  appears  first  on  the  face,  fore- 
head, and  temples,  and  thence  extends  over  the  back  of  the  neck,  the  shoulders, 
and  the  trunk.  It  forms  dull  red  or  raspberry -c oil  rod  patches  of  the  size  of  the 
ftnger-nail  or  larger,  with  a  tendency  to  cresceutic  grouping  ;  the  patches  are 
either  level  with  the  skin,  or  slightly  raised  into  papules  corresponding  to  the 
openings  of  the  hair- follicles.  The  skin  and  subcutaneous  tissue,  especially  in  the 
face,  are  somewhat  swollen  and  cedematous,  The  patches  may  run  together  here 
and  there  but  lbs*  never  become  quite  confluent.  In  a  few  hours  after  it* 
appearance  the  eruption  bsoomst  pale,  lowing  the  skin  faintly  yellow ;  and  pres- 
ently a  slight  branny  desquamation  follows. 

(2)  The  eruption  of  scarlatina  appears  first  on  the  neck  and  clavicular  region, 
and  thence  extends  over  the  back  and  breast  to  the  limbs.  At  first  it  takes  the 
form  of  minute  red  dots  closely  crowded  together  and  giving  the  skin  a  diffuse 
or  uniform  tint.  The  tint  is  at  first  pink,  afterwards  deep  red,  livid,  or  scarlet. 
The  skin  is  swollen  and  infiltrated.  The  eruption  lasts  one  to  three  days,  and  *  >■ 
aionaliy  as  long  as  six  or  seven;  it  then  fades  and  leaves  the  skin  stained  of  a 
yellowish-brown.  Afterwards  the  epidermis*  desquamates  in  flakes  and  scales  of 
various  tlflefl  |  if  the  flakes  are  large  the  desquamation  is  called  membranaee*  ins, 
it  -mall  and  thin  it  is  f  urfuraceous.  Occasionally  the  eruption  is  papular,  tubei  cu- 
lar  or  vesicular  {scarlatina  papulosa-,  v&ticularui,  p$mph*goidtB)i  and  not  infre- 
quently it  i3  hemorrhagic  (scarlatina  hcemorrhagica).  The  exudation  poured  out 
Into  i lie  connective  tissue  is  somewhat  rich  in  cells. 

(3)  Erythema  exudativum  multiforme.  According  to  Kaposi  this  affection 
begins  as  an  eruption  of  flat  slightly-prominent  circumscribed  and  scattered  spots 

hema  keve)on  the  back  of  the  hands  and  feet  and  the  neighboring  porta  of 
the  arm  and  leg.  The  spots  are  at  first  the  size  of  a  pin-head  but  presently  grow 
to  that  of  a  pea  ;  they  are  vermilion  in  color  and  turn  pale  when  pressed.  They 
grow  at  the  margins  while  the  centre  becomes  depressed  and  cyanotic;  the  larger 
spots  may  become  confluent.  Haemorrhages  not  infrequently  occur.  As  the  red 
margin  extends  and  the  centre  fades  we  have  erythema  annulare  ;  if  several  rings 
encroach  on  each  other  we  have  erythema  gyratum  :  a  red  spot  surrounded  by  a 
pale  zone  and  that  by  a  red  zone  constitutes  enjthenw  irU;  if  the  eruption  be- 
comes papular  it  is  erythema  papvtotum  :  if  then*  are  wheals  it  is  erythema  nrti. 
catum  or  lichen  urticatus ;  if  vesicles  are  fornix]  rrr/fh* MHO '■  ivsiatlositm.  If  the 
formation  of  vesicles  goes  on  at  the  margin  while  the  centre  recovers  we  have 
herpes  circinatn.t,  characterized  therefore  by  its  ring  of  vesicles  ;  if  a  vesicle  per- 
sists in  the  centre  it  is  herpes  irix.  Erythema  with  large  blebs  or  bulla?  is  en/the- 
mabuilusutu.  A  brown  pigmentation  usually  remains  behind  after  the  eruption 
1 1  ft  'J  ines.  When  vesicles  have  formed  scales  and  scabs  are  left.  The  affection  lasts 
from  two  to  four  weeks  ;  its  cause  is  unknown. 

(4)  Erythema  nodosum  {dermatitis contiiMtformiMi  urtioaria  tuberoecQ  is  char- 
acterized by  the  formation  of  large  blotches  or  rounded  nodes  usually  on  the 
lower  limbs.  It  is  sometimes  ushered  in  by  slight  fever.  The  blotches  are 
slightly  elevated  or  not  at  all,  and  are  bright  red  at  the  margins  and  purple  at 
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the  centre.  In  two  or  three  days  they  begin  to  fade,  passing  through  tints  of 
blue,  yellow,  and  green*  The  exudation  being  chiefly  serous  absorption  is  rapid, 
and  the  affection  leaves  nothing  behind  it  bui  a  slight  staining  of  the  skin. 

(Hj  Traumatic  erythema  is  produced  by  irritation  of  the  skin,  mechanical, 
thermal,  or  chemical.  Mechanical  irritation  is  exemplified  by  the  friction  of 
clothes  Of  i>f  two  parts  of  the  body  in  contact:  the  effects  of  thermal  irritation  by 
burns  or  frost-bites  of  the  first  degree;  chemical  irritants  are  such  as  turpentine, 
in.  ivurial  ointment,  dilute  acids,  and  the  poison  of  insect-stings.  The  cutaneous 
ihliammatkms  or  swellings  induced  by  frost  are  called  chilblain!  or  J" 
Erythema  is  an  occasional  result  of  the  use  of  certain  medicaments  such  as  qui- 
tune,  oopoib*,  or  belladonna  (van  Haklingen,  Arch,  qf  Dermatology,  1688  ;  Dm- 
m  so,  Diseases  of  the  skin  Philadelphia,  1383  ;  Lewin,  Untoward  effrrts  of  drug* 
nt}  1888), 

(6)  Roseola,  or  the  rash  of  circumscribed  red  spots  which  occurs  in  connec- 
tion with  certain  general  disorders  of  the  system,  is  allied  to  the  exudative 
erythema.  It  is  described,  from  the  condition  with  which  it  is  associated,  as 
roseola  rhcumatiea,  efioteraica,  tj/phosn,  (estiva,  infantM*,  etc. 

(7)  Pellagra u«*ij  rosso,  malM  sole,  riaipola tombarda,  Lnmbardian  topn 

is  a  peculiar  disorder  met  with  in  the  north  of  Italy,  Southern  France,  Spain,  and 
Row  mania.  It  appears  as  an  erythematous  rash  on  the  exposed  parts  of  the  body 
in  spring  and  summer,  and  djetppeatl  in  autumn  with  desquamation  of  fch  ■  epi- 
dermis. Marked  disturbance  of  the  health  may  occur;  the  patient  bec< 
debilitated,  and  nervous  symptoms  often  follow.  The  disease  is  apt  to  recur  in 
succeeding  years  (MAYR,  Hebras  Diseases  of  the  skin  (New  S\.l,  Soc.)  I  ;  Kaposi. 
Path  R.  Tlierap.  £  Haittkr.  Vienna  and  Leipzig  1680;  ScHElDi 
Derm.  u.  Syph.  u,;  Winterxitz,  ibid.  m). 

(8)  Urticaria  or  nettle-rash  is  an  eruption  of  wheats  which  rise  and  disappear 
very  suddenly.  Tin*  wfaffli]  is  white  or  yellowish,  and  is  bordered  by  a  zone  of 
red.  Sometimes  small  vesicles  or  papules  are  formed.  The  rash  is  either  caused 
by  external  irritation  (such  as  the  stings  of  nettles,  of  jelly-fish,  or  of  insects),  or 
it  is  a  symptom  of  some  irritation  elsewhere,  especially  in  the  alimentary  canal. 


b.     Eruptions  with  considerable  exudation :  tubercula,  sguamtB, 
vesimltr,  prist ulw,  crust®. 

368.  The  affections  we  have  next  to  consider  are  described  collectively 
as  phi  yc  tit  noses,  and  are  distinguished  from  the  erythematous  erup- 
tions by  the  more  intense  character  of  the  inflammatory  changes  involved. 
In  many  of  them  moreover  the  duration  of  the  affection  is  greater,  and 
recovery  is  less  easy  or  less  complete* 

The  inflammatory  infiltration  may  bo  diffuse  or  circumscribed.  In 
recent  eruptions  the  cellular  exudation  lies  chiefly  in  the  neighborhood 
of  the  veins.  Degenerative  changes  in  the  epidermal  cells  and  fibrous 
tissue  may  precede,  accompany,  or  succeed  the  exudation.  In  later  sta- 
ges proliferation  of  the  cells  and  fibrous  tissue  is  set  up,  and  brings  nboni 
repair  or  hyperplasia  as  the  case  may  be.  The  efflorescence  or  mode  of 
appearauce  of  these  inflammations  of  the  skin  is  very  various. 

The  infiltration  may  be  local  and  circumscribed,  forming  papules;  or 
it  may  beeitensive  aud  diffuse,  giving  rise  to  remarkable  swcllin 
epidermal  layers  may  be  beset  with  vesicles,  pustules,  scales,  crusts,  or 
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scabs;  or  thero  may  be  loss  of  part  of  their  substance,  and  the  exudation 
may  bo  poured  out  on  the  free  surface. 

The  varieties  of  cutaneous  inflammation  or  dermatitis  such  as  we  are 
considering  differ  widely  b  their  general  clinical  course.  Some  are  acute, 
others  are  elironio  and  occasionally  last  for  years.  Their  exciting  causes 
are  likewise  exceedingly  various,  so  that  it  is  difficult  to  lay  down  any 
general  proposition  with  regard  to  their  aetiology. 

369.  The  exudation,  whether  localized  or  diffuse,  consists  of  liquid, 
of  coagulated  fibrin,  and  of  cells.  The  latter  are  the  most  easily  recogniz- 
able constituent,  and  In  hardened  sections  are  often  the  only  one  which 
the  microscope  can  detect.     In  slight  cases  the  exudation  may  be  limited 
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horny  layer  of  the  epidermis. 
o,  nete  MaJphigli. 
c,  curium, 
•i,    liurny  layer  swollen  up  and  infiltrated 

with  leucocytes . 
et  swollen  cells  of  the  rete  MalphJgll. 
/,  swollen  epidermal   cells  Infiltrated  with 

cells. 


ff.  degenerate  epidermal  cells  Into  which  1  .*■■!- 

oocytes  have  penetrated. 
h,  granular  eoaguta. 
i*.  swollen  and  Infill  rat: »1  papilla, 
k>  corlum  mjiltnitt'd  with  cells  and  fibrin. 
I,  lymphatic  vessel. 
m,  sweat-gland. 


to  the  neighborhood  of  the  papilla  (Pig.  144  i);  in  other  cases  the  cutis 
(Fig.  144  k  and  Fig.  14G  hi)  and  even  the  subcutaneous  tissues  are  thickly 
infiltrated;  and  the  epidermis  may  also  (Fig.  144/^r/i)  be  saturated  with 
exuded  liquid. 
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The  proportion  of  extravasatcd  cells  ia  the  exudation  may  be  small  or 
large.  Recent  and  copious  exudations  (Fig.  145)  are  usually  poor  in  cells, 
older  and  slowly  accumulating  exudations  are  richer  (Figs.  144 and  148  . 
When  the  exudation  coagulates  (Fig.  144  k)  granular  and  fibrous  masses 
are  formed.  The  liquid  effused  into  the  connective  tissue  lies  partly  in 
the  lymph-spaces  and  meshes,  partly  in  the  lymphatic  vessels  (Fig.  144  /). 

The  liquid  poured  out  from  the  papillas  passes  also  into  the  epidermal 
layers;  and  the  accompanying  cells  insinuate  themselves  between  the 
epidermal  cells  (Fig,  144/),  and  afterwards  actually  penetrate  them. 
The  epidermal  cells  become  in  this  way  distended  (/* g)  or  vacuolated 
(Fig.  14G  «/),  and  the  protoplasm  and  nucleus  are  displaced.  The  nucleus 
may  persist  for  a  time,  but  it  ultimately  either  swells  up  or  crumbles  into 
fragments  and  so  perishes.  The  cell- membrane  withstands  destruction 
longest,  but  it  too  may  at  length  dissolve  (Art.  371)* 

370.  In  many  cutaneous  affections  the  changes  in  the  epidermal  or 
epithelial  cells  do  not  cease  with  the  simple  swelling  just  described,  but 
go  on  to  the  destruction  and  disintegration  of  a  certain  number  of  the 
cells,  and  in  this  way  vesicles  and  blebs  or  blisters  are  produced.  The 
terms  vesicle  and  blister,  used  in  connection  with  cutaneous  inflamnia* 
tions,  imply  an  excavation  under  the  epidermis  due  to  destruction  and 
solution  of  some  of  the  cells.  Blisters  are  never  produced  by  the  mere 
collection  of  fluid  between  the  epidermal  layers,  say  between  the  horny 
and  the  mucous  layers.  But  blisters  may  be  formed  by  transudation 
under  the  epidermis  by  which  the  whole  membrane  is  raised  without 
change  over  a  definite  area.  Such  blisters  or  blebs  are  not  inflammatory 
in  their  origin;  they  are  due  to  vascular  engorgement,  and  are  met  with 
in  cases  of  extreme  oedema  of  the  integument.  The  transuded  liquid 
simply  raises  the  epidermal  from  the  fibrous  stratum.  Similar  blisters 
are  formed  in  putrefactive  and  gangrenous  affections  of  the  skin 
(Art.  4-11 

Inflammatory  vesiculation  is  always  then  the  result  of  excavation  due 
to  destruction  of  epidermal  cells  in  the  softer  layers  of  the  epidermis,  the 
excavations  being  always  more  or  less  fully  occupied  by  exuded  liquid. 
The  epidermal  cells  may  perish  in  various  ways.  The  time  and  mod 
in  which  the  cells  die,  and  the  consistence  and  amount  of  the  exudation 
determine  the  character  of  the  vesicular  eruption.  Thus  if  the  cells  are 
directly  injured  and  killed  outright  (as  by  high  temperature),  while  the 
papillary  vessels  are  simultaneously  damaged  and  pour  out  abundant 
exudation,  the  dead  cells  are  very  rapidly  dissolved  and  disappear.  On 
the  other  hand,  if  the  injury  primarily  affects  the  vessels  of  the  cutis 
and  papillae  and  so  induces  exudative  inflammation,  the  cells' perish 
slowly  and  pass  through  a  comparatively  prolonged  stage  of  mere  swell- 
ing.- 

When  a  small  portion  of  the  skin  is  exposed  for  a  short  time  to 
high  temperature,  the  first  effect  is  a  marked  reddening  of  the  surface. 
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Then  the  horny  layer  ia  raised  by  the  formation  beneath  it  of  a  cavity 
listended  with  fluid,  and  a  blister  ia  produced. 

By  the  heat  the  epidermal  celts  are  partially  destroyed,  and  the  ves- 
sels of  the  cutis  are  more  or  less  disorganize].  The  vessels  pour  out  an 
exudation,  which  passes  from  the  tips  of  the  papillae  into  the  epidermal 
avers.  The  cells  already  killed  or  injured  by  the  heat  are  thereby 
swollen  up  (Fig,  145  d)f  and  soon  dissolve  completely  {f).  This  takes 
place  at  first  immediately  over  the  papillae  (df).  The  inter-papi'llary 
;ells  (e)  may  hold  out  for  a  time;  but  they  are  apt  to  be  stretched  and 
listorted  by  the  exudation,  and  as  goon  as  this  becomes  sufficiently 
ibundant  they  too  swell  up  and  then  dissolve  (g).  Coagulation  sets  in 
the  cells  dissolve  and  the  place  is  taken  by  granular  and  fibrous  masses 
whose  forms  correspond  in  general  to  the  cell-areas,  and  so  maintain  for 
i  time  the  conGguration  of  the  rete  Malpighii  (Fig.  140). 


FlO.    145.     SeCTIOJC  THHOITUB  TBS  KARflHi  OP  A   BLISTER  DtTK  TO  A  Bni!f, 


horny  layer, 
rrte  MalplgMI. 
normal  papilla, 
d,  iwollen  epidermal  cells,  In  some  of  which 
the  nucleus  la  still  visible,  lu  others  not. 
Inter-papillary  cells,  those  below  being  un- 
injured, those  above   are   swollen  ami 
stretched  and  have  lost  their  nuclei. 


{Carmine  staining;  X  150.) 

f,  fibrinous  mesh- work  (composed  of  cells  and 
exudation;  cell-structure  altogether  lost 
over  the  pnpillse). 

gt  swollen  denucleated  cells. 
A,  inter-papillary  cells  separated  from  the  cutdn 
and  dissolving, 

i,  depressed  papilla,  infiltrated  with  cells. 

k,  subepidermal  coagulated  exudation. 


LThe  free  and  abundant  exudation  which  by  its  pressure  raises  the 
ny  layer  of  the  epidermis  depresses  and  flattens  the  papilhe  (*).  If 
he  exudation  continues  after  the  solution  and  coagulation  of  the  -epi- 
lermal  layers,  the  entire  fibrinous  mass  may  itself  be  lifted  by  a  new 
iccumulation  (k)  taking  place  beneath  it, 

371.  The  above  mode  of  vesicnlation  occurs  only  in  cases  where  the 
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exudation  is  sudden  and  abundant.  When  the  inflammation  is  less  acute 
and  the  injury  to  the  epidermis  less  extensive  than  it  is  in  burns,  the 

Ics  or  blebs  are  formed  mare  gradually.  Thus  the  erysipelatous  in- 
flammation.  of  the  skin,  which  follows  upon  the  lodgment  in  its  lym- 
phatics of  certain  micrococci  (Fig,  14G  h  i  k)f  is  characterized  by  primary 
cellular  infiltration  (m)  of  the  corium  and  papillae    When  the  exudation 

lies  the  epidermal  layers  the  cells  (f)  begin  to  swell  up:  they  then 
become  vacuolated,  that  is  to  Eay  drops  of  liquid  (e)  distend  them  and 
di^plare  their  protoplasm  and  nucleus.  If  several  vacuoles  are  formed 
simultaneously  within  the  same  cell,  the  protoplasm  is  reduced  to  a  kind 
of  mesh-work  (y),  in  which  however  the  nucleus  can  generally  be  de- 
tected.   At  length  the  protoplasm  dissolves  completely  and  the  nuck 


a,  epidermis. 
6,  corium. 
c.  bleb  or  bulla. 
«f,  roof  uf  Hie  bleb, 
r,  vacuolated  epidermal  cell. 
/,  swollen  cell  and  nucleus. 
gtl,,  cavities  produced  by  solution  of  epidermal 
•  tits,  containing  fragments  of  cells  and 
.-orpuscles. 


*£&-** 


Fio,  140,    Section  or  the  bkjn  in  erysipelas  buixosuil 
(Alum-carmine  staining,  mounted  in  Canada  balsam;  X  60.) 


h  (,  lymphatics  fllb-d  with  micrococci 
k,  micrococci  in  tbe  substa.net*  of  the  tissue. 

nt>  necrosed  tissue, 
tit.  cellular  Infiltration. 

»ij,  flbrino-cellular  infiltration. 
n,  llbi ino-cellular  exudation  within  the  bleb. 


broken  up  and  disappears.  The  cell  is  thus  replaced  by  a  cavity  ($) 
containing  liquid.  Several  such  cavities  next  coalesce  by  the  solution  of 
the  cell-membranes,  and  so  larger  and  larger  cavities  (vesicles  or  blebs) 
an  produced.  As  tlie  several  vesicles  become  more  and  more  distemled 
the  cells  lying  between  them,  whether  healthy  or  degenerate,  become  com- 
pressed and  stretched  or  otherwise  distorted  (Fig.  147). 
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The  vesicles  of  small-pox,  herpes,  eczema,  and  many  other  eruptions 
are  formed  according  to  the  same  general  plan,  but  with  manifold  diilVr- 
ces  in  details-     The  epidermal  changes  especially  are  apt  to  vary;  thus 
some  cases  the  cells  are  speedily  transformed  into  homogeneous  glassy 
kes  or  into  granular  cnagula,  in  others  the  nuclei  break  up  into  frag- 
ments at  an  early  stage,  and  so  on. 

The  above  account  of  the  process  of  vesiculation  differs  in  many  points  from 
given  in  most  text-books  and  in  many  rlarmatologtoftl  memoirs.     It  lays 
inch  more  stress  than  is  usual  on  the  disintegration  and  solution  of  the  epider- 
cells  as  factors  in  the  process 


Fio.  147.    Ssctios  through  a  vksiclk  or  herpes  zostjcr. 

(Prom  HAIGBT,  8(tzungsber.  d.  k.  Akad.  in  Wien  I9ft8:  X  450.) 

a,  band  traversing  the  cavity  of  the  vesicle         6,  loose     inesb-work,  composed    of   spindle 


Tl 


composed     of   stretched    tuid    ftaBI» 
gliaped  epidermal  cells. 


stuped  cell*  (&')  and  stellate  cells  <b"), 


The  author  claims,  however,  that  the  account  is  the  outcome  of  his  own  re- 
hes  and  those  of  Touton,  who  worked  under  the  author's  direction*  Figs. 
145  and  149  are  taken  from  Touton's  preparations,  and  are  discussed  in  his  paper 
entitled  Vergleichende  Untersuchungen  fiber  die  EnUtthnng  der  Hautblasen 
T&bingen  1892.    The  student  may  also  refer  to  the  papers  of  Weioert  (Anatcmir 
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sche  Bcitrdge  air  Lehre  von  den  Pocken  Breslau  1874)  and  Unna  (Vireh.  Arch. 
vol.  69,  and  Vicrleljtihrsschriftf.  Durm.  u.  Syph.  v.). 

373.  The  vesicles  just  described  are  always  loeulated,  owing  to  their 
mode  of  origin.  As  they  arise  from  a  number  of  contiguous  foci  of  de- 
generation and  solution,  fragments  of  cell- walls  and  compressed  or  dis- 
torted cells  are  left  stretching  across  the  cavity,  and  so  form  partial 
septa.  As  the  vesicle  develops,  these  septa  give  way  or  dissolve  one  after 
the  other,  and  the  loculi  run  together  (Fig,  148)  into  a  single  cavity  tra- 
versed by  mere  shreds  and  fibres. 

Moan  while  the  contents  of  the  vesicle  usually  undergo  certain  changes. 
The  first,  portions  of  the  exudation  into  the  epidermal  la;  generally 

pool*  in  cells.  The  cavities  contain  only  a  few  fragments  (Fig.  14G  r/^,) 
at  disintegrated  epidermal  cells  and  a  few  migrated  blood-corpuscles. 
But  as  the  vesicle  grows  older  the  latter  increase  in  number.,  and  when  it 
reaches  a  certain  stage  i ts  liquid  contents  become  turbid  and  at  length 
purulent;  the  vesicle  becomes  a  pustule.  The  stage  at  which  this  oc- 
curs is  a  late  one  in  many  vesicular  eruptions  (variola,  burns);  in  others 


Fig.  148,    A  kmall-pox  ykbiclk  passing  ikto  tsb  pustucaa  stags. 
(Injected preparation  stained  with  hantatuicylin:  x  86.) 


a,  homy  layer.  bt  mucous  layer, 

d.    cutis.  e,  the  vesicle. 

/,  cavity  of  the  vesicle, 
/j,  pus  corpuscles, 

g,  epidermal  detritus  and  pus-corpuscles  ly- 
ing between  the  papillee. 


A.  papilla  infiltrated  with  celts. 

i,  umbilication  over  the  thin  part  of  the  cap 

of  the  vesicle. 
iu  uiunriH  of  the  vesicle  where    the   cap  Is 
thicker. 


as  in  eczema,  it  is  early.    Sometimes,  however,  the  exudation  is  puru 
from  the  beginning,  and  sometimes  it  contains  red  corpuscles,  so 
the  contents  of  the  vesicle  are  blood-stained. 

373.  When  a  dermatitis  results  in  infiltration  of  the  epidermis  with 
vesiculation  and  poftnlatioa,  certain  other  changes  usually  ensue  which 
lead  to  the  formation  of  scales,  and  crusts  or  scabs. 

Scales  (squama)  arc  small  bran-like  flakes,  or  larger  thin  white  or 
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dirty  gray  glistening  lamellae  or  plates,  or  continuous  membranaceous 
shreda,  which  are  shed  from  the  surface  of  the  epidermis.     The  desq 

ion  is  called  furftiraceons  when  the  scales  are  branny;  it  is  mem- 
branaceous when  they  ire  larger;  and  siliquosc  when  the  scales  arc* 
chiefly  composed  of  the  horny  shells  of  dried -up  blebs.  The  scales  occa- 
sionally cohere  into  irregular  masses  or  thick  cakes. 

The  formation  of  scales  depends  in  port  on  excessive  production  and 
in  part  on  morbid  alteration  of  the  corneous  cells.  The  pathological  i .-li - 
ent;  of  the  process  is  this;  that  the  cells  forced  up  from  the  lower  layers 
of  the  epidermis  to  the  surface  do  not  pass  through  the  regular  stages 
of  corn i taxation,  but  in  consequence  of  the  nutritional  disturbance  simply 
become  as  it  were  dried  up.  Scales  may  likewise  bo  formed  in  consequent.- 
of  some  morbid  change  in  the  secretion  of  the  sebaceous  glands  (Art. 

Cmsts  or  8cahs  {cmstm)  are  formed  by  the  drying  of  epidermic  ex- 
udations. They  usually  result  from  vesicles  and  pus  tales  whose  contents 
have  ceased  to  be  liquid,  but  sometimes  the  primary  exudation  bursts 
through  the  swollen  epidermal  layers  and  is  effused  on  the  surface  of  the 
skin,  where  it  dries.  Scabs  are  often  formed  from  exudations  poured  out 
on  the  denuded  surface  left  after  some  loss  of  substance  or  excoriation  of 
the  epi  derm  is,  such  as  is  caused  by  a  scratch  or  graze;  and  fissures  or 
rhagades  in  the  skin  usually  become  covered  over  with  crusts. 

If  the  exuded  liquid  is  serous  the  crusts  or  scabs  are  gum-like;  if  it 
contains  bloud  they  are  brown  or  black;  purulent  exudations  dry  into 
dirty  "brownish-yellow  scabs.  The  form  and  size  of  the  scabs  vary 
with  their  mode  of  origin.  The  skin  around  them  is  always  somewhat 
reddened,  and  their  base  is  swollen. 

374.  The  issue  of  the  processes  we  are  considering  is  generally  in 
recovery  and  repair,  but  permanent  alteration  of  the  skin  is  not  an  un- 
common result. 

When  recovery  is  about  to  begin  the  signs  of  inflammation  gradually 
disappear,  and  the  exudation  ceases.  Part  of  the  exuded  liquid,  namely 
that  within  the  fibrous  tissues,  is  absorbed;  that  which  lies  on  the  sur- 
face, together  with  the  dead  and  disintegrated  epidermal  cells,  is  thrown 
off,  and  the  defect  is  made  good  by  regenerative  multiplication  of  the 
cells  around. 

The  multiplication  takes  place  chiefly  along  the  line  where  the  reto 
Malpliigii  borders  on  the  cavity  of  the  vesicle  (Fig.  149  d);  but  some 
share  in  the  process  is  also  taken  by  the  uninjured  interpapillary  cells,  and 
by  the  epithelium  of  the  sweat-glands  (h)  and  hair- follicles,  The  pro- 
cess of  repair  begins  soon  after  the  vesicle  is  formed,  in  burns  it  begins 
on  the  second  day;  masses  of  cells  are  produced  which  advance  gradually 
over  the  denuded  and  depressed  papillae  (d).  When  the  multiplication  has 
i I'd  a  certain  point,  differentiation  into  layers  begins  to  be  percepti- 
ble (tfj;  and  often  at  the  margin  of  the  vesicle  the  layers  are  complete 
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even  to  the  horny  aurfuce  layer,  before  the  central   parts  are  covered 
over  («/s). 

The  result  of  this  multiplication  and  growth  is  that  the  vesicle 
its  contents  continues  to  be  thrust  upwards,  and  when  the  new  horny 
layer  13  complete  it  lies  as  it  were  between  two  horny  shells,  and  is  gen- 
erally by  this  time  dried  up  into  a  mere  crust. 

The  process,  is  different  when  part  of  the  cutaneous  fibrous  tissue* 
winl  especially  the  papillary  layer,  has  become  n<<Toscd  under  the  el 
of  the  initial   inflammation   (Fig.   14(>  J().     The  gup  thus  produced    is 
never  completely  repaired,  and  a  depressed  cicatrix  remains;  the  '  | 
that  follow  tho  eruptions  of  unmodified  small-pox  afford  the  best  exam- 
ple. 

Permanent  alterations  in  the  texture  of  the  skin  are  very  common 
after  long-enduring  or  of  ten -repeated  inflammations.  They  are  of  the 
nature  of  hyperplasia,  or  of  atrophy,  of  the  epidermal  and  fibrous  struc 
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Flo.  149.    Buster  prom  a  burn  in  p&ooesb  op  dialing. 
{Section  through  Vie  skin  of  a  cat' 6  paw  ftorty-tfgki  hours  after  aburn:  alum-cartntne  si 
mounted  in  Canada  balsam:  X  25.) 


a,  horny  layer. 
6,  reUs  Malpighii. 

turn. 
d,  new-formed  epidermal  cells,  undergoing 
differentiation  into  layers  at  <i,. 


ds,  new-formed  homy  layer 
e,    tho  old  degenerate  epidermis 
/,    pus-corpuscles. 
0,   secondary  exudation. 
K  ■weal-gland. 


tares.  In  the  latter  case  the  epidermis  and  corium  may  he  notably 
thinned,  and  the  papilhe  depressed  and  stunted.  Hyperplastic  changes 
leave  the  epidermis,  and  especially  its  horny  layer,  thickened  and  con- 
densed, while  the  papilla  and  corium  grow  larger  and  stouter*  Pit 
nsis  rubra  (Art.  377)  is  a  good  example  of  a  cutaneous  inflammation 
ending  in  atrophy;  the  thickening  that  follows  chronic  eczema  (Arts. 
385,  413)  illustrates  the  hyperplastic  condition. 

Ifore  or  less  permanent  pigmentation  is  another  common  result  of 
moderately  intense  inflammation  of  the  skin, 

375.  Erysipelas  is  an  acute  inflammation  of  the  integument  depend- 
ing upon  traumatic  infection;  it  takes  the  form  of  gradually  extendi 
redness  and  swelling  accompanied  by  a  certain  degree  of  fever.     In  the 
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early  stages  the  skin  appears  tense  and  shining  and  of  a  bright  red  tint. 
Presently  it  becomes  more  or  less  livid  or  brown,  the  swelling  goes  down, 
and  the  epidermis  is  thrown  otf  in  scales  or  flakes. 

Sometimes  the  exudation  is  more  copious  and  tends  towards  the  sur- 
face, in  which  case  vesicles  aud  blebs  are  formed,  and  the  >a  is 
described  as  erysipelas  vesiculosum  or  bullosnm  (Fig.  150).  When  the 
contents  of  the  vesicles  become  purulent  we  have  erysipelas  pustulosum, 
which,  as  the  pustules  dry  up  into  a  scab,  passes  into  erysipelas  crusto- 
sum;  or,  if  portions  of  skin  become  necrotic  or  gangrenous,  into  erysipe- 
las gangrenosum. 

When  examined  microscopically  the  erysipelatous  exudation  is  seen 
to  be  abundant,  serous  or  fibrinous  (Fig.  150  m  mj  and  highly  cellular, 
and  it  inliltrates  the  entire  thickness  of  the  skin  and  the  subcutaneous 


1 


Fio.  150.    Section  op  the  skim  i>  erysitlab  wvulosuu. 
(Alum-carmine  staining,  mounted  in  Canada  balsam:     y.  60.) 

h  i,  lymphatics  filled  with  micrococci. 

k,    micrococci  in  the  substance  Of  the  tissue. 
I  f  i ,  necrosed  tissue. 

mt  cellular  in  flit  ration, 
m,,  ft  brl  no-cellular  in  nit  ration. 

it,   flhrino-cellular  exudation  within  the  bleb 


o.  epidermis. 

urn. 
c,  bleb  or  bulla. 
<i,  rj of  of  Mi.-  bteb. 

>latcd  epidermal  cell. 
/,  swollen  cell  and  nucleus. 

cavities  produced  by  dilution  of  epidermal 
cell*,  containing  fragments  of  cells  and 
pus-corpuscles. 


connective  tissue*  The  vesicles  and  bleb3  are  formed  (Art.  371)  by  the 
liquefaction  and  disintegration  of  the  cells  of  the  rete  Mulpighii  {*fg)* 
The  liquefaction  commences  in  isolated  spots,  and  thus  the  first  cavities 
formed  are  separated  by  cells  which  are  more  or  less  stretched  and  dis- 
torted; but  as  the  cavities  coalesce  these  septa  break  down  and  disap- 
pear (c)> 

11 
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The  originating  cause  of  erysipelas  is  to  be  sought  in  an  invaaic 
of  micrococci  (A  %  k}7  which  gain  entrance  at  some  wounded  part  of  th; 
bkiu  (Art.  204).  They  proceed  to  multiply  within  the  lymphatics  (A) 
and  at  length  completely  fill  them  (/).  From  the  lymphatics  they  pass 
into  the  connective  tissue,  where  they  form  coherent  masses  (k)  or  chap 
lets.  The  tissue  around  these  colonies  becomes  necrotic  (/,),  and  p 
ently  inflammatory  reaction  is  set  up.  The  extravasated  cells  may 
scattered  irregularly  through  the  tissues,  or  be  arranged  in  elongated 
clusters. 

The  extent  of  the  necrosis  is  often  slight,  but  at  times  it  readies  a 
considerable  magnitude  and  leads  to  serious  loss  of  substance,  as  in  gan- 
grenous erysipelas. 

Fehleiskn  published  quite  recently  the  results  of  his  experiments  on  the  cul- 
tivation and  inoculation  of  the  micrococci  winch  constitute  the  virus  of  erysipelas 
Jxtrichte  d.  Wfirzburg.  phys.-mai.  GudL  isssj.  7av.<\\am  (Xtiturfar- 
cersammlufig  in  Salzburg  1881)  made  inoculative  experiments  (Art.  204)  on 
rabbity  but  they  all  led  to  a  fatal  result,  Feitlkisen  while  confirming  ZrEGLtTR'S 
work  was  able  to  preserve  the  animal's  alive,  and  to  watch  the  process  of  rej 
to  its  issue  in  complete  recovery.  He  cultivated  the  micrococci  '  pi.i 
ntine  impregnated  with  peptonized  meat-infusion,  and  effected  a  successful  Inoc- 
ulation on  the  human  subject  with  micrococci  of  the  fourth  art incially-cultiv 

ration;  perfectly  typical  erysipelas  was  induced.    After  these  experiment 
the  specific  significance  of  the  micrococci  can  hardly  be  doubted. 

376.  Psoriasis  is  a  chronic  disease  of  the  skin  characterized  by  t 
formation  of  dry  glistening  white  scales,     They  are  piled  upon  each  Other 
in  Bninll  heaps,  or  over  large  discoid  patches,  which  have  a  definite 
slightly  raised  base  that  is  easily  made  to  bleed  (Kaposi).     The  erup- 
tion begins  in  minute  brownish-red  nodules  which  in  a  day  or  two 
become  covered  over  with  epidermal  scales.     If  the  scales  are  ren 
bleeding  point  appears  on  the  reddened  base,     When   the  nodnles  arc 
numerous  and  discrete  the  disease  is  distinguished  as  p$t  unctaia: 

where  the  patches  and  scales  are  larger  we  have  psoriasis  guttata  and 
Haiti  nummularu, 

.  As  the  disease  passes  away  the  base  becomes  pale  and  the-  scaleg 
shed;  the  skin  may  at  once  assume  its  normal  appearance  or  remain  pig- 
mented for  a  time.  Often  the  patches  heal  in  the  centre  while  the  mar- 
gins are  still  advancing;  in  this  case  the  affection  is  named  pson 
annularis  or  gyrate,  The  disease  may  occur  at  any  spot,  but  it  chiefly 
affects  the  region  of  the  knee  and  elbow,  the  scalp,  and  the  sacral  re- 
gion.    Both  the  hair  and  the  nails  may  he  destroyed  in  the  course  of  it. 

The  histological  changes  induced  by  psoriasis  relate  essentially  to  the 
epidermal  cells,  the  papilla,  and  the  upper  strata  of  the  corium.  The 
two  latter  are  more  or  less  densely  infiltrated  with  leucocytes;  and  when 
the  disease  has  lasted  for  some  time  hyperplasia  of  the  superficial  fi 
tissue  and  the  papilla?  is  usually  set  up.     The  morbid  process  may 
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sionally  extend  to  the  deeper  layers  of  the  corium  and  the  subcutaneous 
connective  tissue* 

As  regards  the  epidermis,  the  mucous  layer  and  especially  the  inter- 
papillary  parts  of  it  appear  overgrown*  The  cornifieation  of  the  surface 
layers  of  the  epidermis  U  interfered  with;  the  cells  as  they  come  to  the 
surface  appearing  simply  to  shrivel  and  dry  up,  while  the  mutual  cohc. 
sion  of  the  layers  is  loosened. 

E.  Iaasq  (Viertelj.  f.  Derm.  u.  SypJi.  1879,  and  Sammlung  klin.  Yartr&ge  208) 
announced  that  a  fungous  growth  was  always  present  in^tlie  patches  of  psoriasis; 
he  named  it  Epidermidophyton  and  regarded  it  as  the  exciting  cause  of  the  dis- 
ease. It  formed  filaments  and  spores  and  was  found  in  the  deeper  layers  of  the 
heaps  of  scales.  ZlEGLEK  has  not  been  able  to  verify  the  discovery,  having 
found  nothing  in  the  diseased  patches  but  occasional  micrococci,  and  these  can 
hardly  be  regarded  as  the  specific  virus. 

On  the  histology  of  psoriasis  see  Neumann  (Med.  Jahrb,  1879),  R.  Robinson 
{New  York  Med.  Journ.  1879),  Jamieson  (The  histology  of  psoriasis  Edinburgh 
1879),  Thin  {Brit  Med.  Journ.  1,  1881). 

377.  Pityriasis  rubra,  or  general  exfoliative  dermatitis,  is  a  pecu- 
liar affection  of  the  entire  skin,  the  only  symptoms  of  which  are  marked 
redness  and  desquamation;  neither  papules  nor  vesicles  nor  pustules  are 
ever  formed  (Kaposi),  The  scales  are  sometimes  small,  but  they  are 
often  of  considerable  size.  After  a  time  the  skin  becomes  smooth,  shin- 
ing, thin,  and  tense;  the  hair  falls  off;  and  when  the  disease  has  lasted 
for  a  year  or  more,  general  marasmus  and  death  ensue.  The  only  tex- 
tural  change  which  has  yet  been  made  out  is  a  moderate  amount  of  cellu- 
lar infiltration  in  the  cutis  and  papillary  layer.  No  special  changes  occur 
in  the  epidermis,  apart  from  those  associated  with  desquamation;  though 
In  late  stages  some  small-celled  infiltration  may  be  observed  in  isolated 
patches.  The  skin  is  generally  much  atrophied,  the  rete  Malpighii 
being  greatly  thinned,  while  the  papillae  are  dwarfed,  and  the  coriurn 
and  its  fibrous  bundles  have  much  the  same  look  as  in  senile  atrophy 
(Art.  363).     The  sebaceous  glands  and  hair-follicles  arc  obliterated. 

See  Hebra  f  Xlertetf.  f.  Derm.  u.  Syph.  m.),  Geber  {MA.  dl),  Fleischmann 
(ibid.  rv.).    For  cases  see  Uuhring  (Diseases  of  the  skin  Philadelphia  1882). 

Prurigo  is  a  disease  beginning  in  infancy  and  generally  persist- 
ing throughout  life.  It  consists  of  often-recurring  eruptions  of  miliary 
nodules  or  papules,  which  are  pale  or  pinkish  in  color,  hard  and  rough 
to  the  touch,  and  accompanied  by  severe  itching.  They  may  be  scattered 
irregularly  over  the  body,  but  they  are  often  confined  to  the  extensor 
surfaces  of  the  limbs,  the  flexor  aspects  being  quite  free  (Kaposi). 
Around  the  papules  there  is  a  certain  amount  of  cellular  infiltration  de- 
rived from  the  papillary  vessels.  When  the  affection  has  existed  for 
some  time  the  changes  in  the  skin  are  more  marked,  and  the  inevitable 
scratching  sets  up  eczematous  inflammation. 

379.  Papular  syphilides  are  of  two  chief  kinds,  distinguished  as 
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the  small  papular  (or  miliary)  and  the  large  papular  (or  lenticular) 
syphilid  e. 

The  small  papnlar  syphilids  or  syphilitic  lichen  consists  of  small 
nodules  of  about  the  size  of  a  pin-head  arranged  in  clusters  or  rings;  as 
the  eruption  fades  desquamation  takes  place,  and  shallow  pits  remain 
in  the  Bkin. 

The  large  papular  syphilids  consists    of   sharply-defined    hard 
nodules  as  large  as  a  hemp-seed  or  larger,  which  increases  in  size  by 
marginal  growth.     As  they  fade  and  desquamate  they  leave  behind 
which  at  first  are  pigmented  but  afterwards  assume  a  glistening  \\ 
appearance.     Papules  are  sometimes  formed  on  the  palms  and  soles,  and 
result  in  membranaceous  desquamation:  this  constitutes  what  is  called 
palmar  or  plantar  (syphilitic)  psoriasis.     The  separate  papules  are  H 
nizable  in  the  earlier  stages  of  the  affection,  hut  after  a  time  they  coalesce, 
and  diffuse  infiltration,  with  callous  thickening  of  the  epidermis,  is  all 
that  appears. 

Mucous  patches  or  condylomata  lata  are  also  classed  with  the  papu- 
lar syphilides.  They  are  flattened  discoid  elevations  covered  with  a  D 
grayish  exudation.  They  develop  from  originally  discrete  papules  in 
parts  where  folds  of  skin  are  in  contact  and  keep  each  other  moist,  such 
as  the  labia,  perineum,  anus,  scrotum,  penis,  and  axilla,  and  occasionally 
the  mouth. 

A  section  through  such  a  patch  shows  that  the  elevation  of  the  skin 
is  due  to  an  infiltration  extending  (Ait.  169)  to  the  epidermis  (Fig.  I.jI 
f  g  A),  as  well  as  into  the  papillary  layer  (/)  and  corinm  (k).  The  exu- 
dation consists  of  leucocytes  and  fibrin  (h  I),  and  its  presence  causes  the 
papilla  to  be  greatly  enlarged  and  the  epidermal  layers  to  be  greatly 
thickened.  The  latter  effect  is  increased  by  an  increase  in  the  produc- 
tive activity  of  the  epidermal  cells.  The  patch  may  disappear  by  the 
absorption  of  the  cellular  and  liquid  exudations,  and  the  incrustation  and 
shedding  of  the  diseased  epidermis.  The  swelling  first  goes  down  in  the 
middle  of  the  patch,  while  the  margins  still  remain  infiltrated.  The  af- 
fected tissue  disintegrates  <and  suppurates,  giving  rise  to  an  ulcer  with 
infiltrated  margins;  and  as  this  dries  up  a  crust  is  formed  which  is  ulti- 
mately shed.  With  reference  to  the  primary  syphilitic  affection  see 
Art.  391, 


The  various  skin  eruptions  of  syphilis  differ  remarkably  in  appearan- 
small  papular  syphilide  seems  to  have  little  in  common  with  a  mucous  patch,  or 
a  pemphigoid  syphilide  (Art.  886)  with  a  papular  eruption  or  a  hard  sore  | 
391).  Yet  in  all  these  cases  the  fundamental  processes  are  closely  related,  aiiU 
differ  simply  in  degree  and  extent.  In  all  of  them  the  essential  part  of  the  pro- 
cess is  the  induction  of  circumscribed  inflammations  accompanied  by  a  compara. 
tively  abundant  cellular  exudation.  The  exudation  usually  shows  no  sign  «>f 
commencing  organization,  but  is  either  re-absorbed,  or  cast  off  wilh  tlie  necrosed 
and  disintegrated  tissue  in  which  it  Ilea.     1  en  the  sent  of  inflammation 
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attains  the  form  and  texture  of  a  patch  of  granulation-tiaaue  (Art.  391)  suppura- 
tion and  disintegration  usually  supervene. 

The  essential  element  of  the  syphilitic  eruptions  is  the  papule;  the  consecu- 
ve  appearance  of  scales  or  vesicles  or  pustules  is  of  secondary  importance,  as  are 
the  mere  size  or  extent  of  the  affected  area. 


tive 


380.  Lupus  erythematosus  is  a  disease  which  begins  with  an  erup- 
tion of  raised  red  ipeeka  oi  ipotfl  (Kaposi).  They  are  depressed  in  the 
centre,  or  glistening  and  scar-like,  or  capped  with  a  thin  adherent  scale. 
The  reddened  margin  advances  gradually  while  the  centre  becomes 
scarred  over,  and  thus  in- the  course  of  some  months  a  red-bordered  disc 


Fio.  161,    RicmoJt  through  a  syphilitic  lircors  patch. 
(Anitirie-broum  ttaining;  x  100  ) 


o,  horny  layer  of  the  epidermis. 
Halpt&hii. 
mm. 

d,  horny  layer  swollen    up  and  infiltrated 

with  leucocytes. 

e,  swollen  cells  of  the  rate  MalplghiL 

f,  swollen  epidermis  Infiltrated  with  cells. 


gt  degenerate    epidermal    cells,    Into    which 

leucocytes  have  pern- 1 rated. 
A,  granular  coagula. 
i,  swollen  papilla  Infiltrated  with  cell*. 
k,  curium  Infiltrated  with  cells  and  fibrin. 
I,  lymphatic  vessel, 
m,  sweat-gland. 


is  formed  (lupus  erythematosus  dtscoides).  In  other  cases  the  disease 
advances  not  by  the  growth  of  old  spots  but  by  the  continual  develop- 
ment of  the  new  ones  (lupus  erythematosus  disscminatus). 

The  morbid  process  consists  in  an  inflammation  of  the  cutis,  espe- 
cially in  the  neighborhood  of  the  sebaceous  and  sudoriparous  glands 
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(Kaposi  and  Thin).  The  epithelium  of  the  glands  multiplies,  the  epi- 
dermis is  swollen,  and  scales  and  sometimes  resides  are  formed  on  its 
surface.  In  the  later  stages  both  the  epidermal  and  fibrous  constituents 
of  the  skin  become  atrophied. 

See  Hebra  and  Kaposi  {Diseases  of  the  skin  rv\),  Okber  ( Virrtdj.  f.  Derm.  w. 
Syph.  in.),  Thin  (Med.  chir.  Trans.  1875),  Strooanow  (Cent./,  d.  med,  Wi*s.  43, 
1877). 

381.  Burns  and  blisters.  When  the  skin  is  exposed  to  the  actiou 
of  heat  in  such  a  way  that  the  epidermis  is  killed,  while  the  nnderlying 
cutis  and  its  vessels  are  injured  but  not  killed  outright,  blisters  are 
formed  on  the  surface;  in  other  words,  the  skin  reddened  by  congestive 
hyperemia  is  raised  into  vesicles  or  blebs  containing  clear  liquid.  The 
changes  through  which  such  a  blister  may  pass  are  various.  Usually  the 
lost  epidermis  is  quickly  replaced  by  regenerative  growth  under  cover  of 
the  horny  shell  of  the  blister  (Art.  374,  Fig.  140),  The  exuded  liquid 
disappears  by  evaporation,  and  if  after  a  day  or  two  the  dry  shell  of 
epidermis  be  removed  the  denuded  surface  will  bo  found  complc 
covered  with  new  epidermis,  and  the  injury  is  indicated  only  by  the 
bright  red  tint  of  the  spot 

When  irritant  matters  gain  access  to  the  denuded  papillary  surface, 
as  may  happen  if  the  skin  of  the  blister  is  piviiuiturely  removed,  the 
healing  process  is  notably  delayed.  The  exudation  of  liquid  and  ceils 
continues  for  some  time  longer,  the  deep-red  surface  secreting  a  more  or 
less  turbid  liquid  (catarrhal  exudations).  But  presently  this  ceases  and 
the  epidermis  is  reproduced.  This  more  protracted  process  of  repair  is 
to  be  looked  for  when  the  injury  caused  by  the  burn  extends  to  the 
papillm  and  deeper  layers  of  the  cutis. 

The  blisters  caused  by  cuntharides  are  of  much  the  same  charac- 
ter, but  the  swelling  and  solution  of  epidermis  is  usually  less  sudden  and 
less  extensive.  Dcnucleatetl  continuous  masses  arc  sometimes  formed 
from  the  necrosed  epidermal  cells. 

We  may  perhaps  remind  the  student  that  burns  may  be  of  very  different 
degrees  of  severity.  It  is  sufficient  for  most  purposes  to  distinguish  three  degrees. 
In  the  first  there  is  merely  erythematous  reddening  of  the  skin;  in  the  second 
blisters  are  formed;  in  the  third  some  portions  of  the  fibrous  structures  are  de- 
stroyed (Art.  389).  Many  transitional  grades  exist  between  these:  fur  example,  in 
burns  of  the  second  degree  it  often  happens  that  not  all  of  the  epidermal  layers 
become  necrotic,  but  only  the  surface  layers.  Accordingly  the  general  coarse  of 
the  proof  and  the  accompanying  Befies  of  textural  changes  wdl  vary  in  differ- 
ent cases.  The  solution  of  the  epidermal  cells  in  the  exuded  liquid  is  in  fact  sel- 
dom bo  complete  or  so  general  as  might  be  inferred  from  the  text,  and  the  sur- 
viving cells  may  be  strangely  distorted  and  displaced  (Art.  371  h  When  the  in- 
jury  is  very  severe,  so  that  inflammation  of  the  denuded  structures  persists  for 
some  time,  pus  corpuscles  may  be  found  not  only  in  the  surface  strata,  but  also 
in  the  fibrous  structures  beneath. 


382.  Miliaria  crystallina  or  sudamina  are  small  watery  resides 
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covered  by  a  delicate  film  of  epidermis,  which  sometimea  appear  in  fchf 
course  of  puerperal  fevers,  typhoid,  acute  rheumatism,  etc,,  and  last  for 
a  few  days.  They  occur  chiefly  on  the  trunk.  In  this  as  in  other  ve- 
sicular eruptions,  the  epidermal  cells  are  partly  dissolved,  the  solution 
being  preceded  by  serous  infiltration  of  the  papilla*  as  well  as  of  the  epi- 
dermis.    After  a  short  time  the  epidermis  is  reproduced  beneath  the  ves- 

.  whose  coutents  are  at  first  mainly  liquid  but  afterwards  contain 
cells.  When  a  new  horny  layer  is  formed  the  contents  are  enclosed  as  it 
were  between  two  shells.  The  cellular  infiltration  of  the  corium  per- 
sists for  some  time,  the  lymphatics  especially  continuing  to  retain  the 
extravasated  cells  with  which  they  are  filled. 

383.  H©rp6S  is  an  acute  affection  running  a  typical  course  (Kaposi) 
characterized  by  the  formation  of  clusters  of  watery  vesicles  on  certain 
parts  or  regions  of  the  body,  and  passing  through  a  definite  cycle  of  sta- 
vithin  a  short  period  of  time. 

The  eruption  first  appears  as  a  group  of  minute  papular  elevations  of 
the  skin,  which  rapidly  become  infiltrated  with  watery  serum  and  become 
vesicles.  This  is  the  climax  of  the  process:  the  vesicles  last  one  to  four 
days  and  then  dry  up  into  crusts.  Beneath  the  crusts  regenerative  pro- 
liferation of  the  epidermis  takes  place,  the  lost  tissue  is  thus  made  good, 
and  the  crusts  are  gradually  loosened  and  cast  off. 

The  vesicles  of  herpes  take  their  rise  in  the  deeper  layers  of  the  rete 
Malpighii;  its  cells  swell  up  and  become  vacuolated  (Art.  371),  or  become 
compressed  and  distorted  as  the  exudation  accumulates. 

The  contents  of  the  vesicles  consist  of  serum,  fibrinous  coaguhi,  and 
pus  corpuscles,  the  latter  especially  in  the  later  stages.  The  papillaa  are 
infiltrated  more  or  less  intensely  with  serous  liquid  and  leucocytes,  and 
occasionally  hemorrhage  takes  place.  Sometimes  this  may  lead  to  the 
destruction  a  few  of  the  papillse,  and  then  a  scar  is  left  after  the  eruption 
passes  away. 


Five  forma  of  herpes  are  distinguished  according  to  their  seat  and  mode  of 
origin. 

(1>  Herpes  zoster  (zona  or  shingles)  ia  an  eruption  of  vesicles  flustered  over  the 
area  supplied  by  a  cutaneous  nerve;  it  is  almost  always  unilateral.  The  contents 
of  the  vesicles  remain  clear  for  three  or  four  days,  then  they  become  turbid  and 
purulent.  Yellowish-brown  crusts  are  formed  as  the  vesicles  dry  up.  Sometimes 
hemorrhage  takes  place  into  the  vesicles. 

BatOHT  {Medical  Cases  h.  London  1831)  suggested  the  connection  of  the  erup- 
tion with  disorder  of  a  sentient  nerve,  and  Barenspruno  (ChariU  Annalen  EX*, 
XL,  Brit.  For.  M**.d.  Chir.  Rev.  18G3)  demonstrated  the  fact,  and  Bhowed  that 
simultaneous  changes  sometimes  occur  in  the  spinal  ganglia  and  Oasserian  gan- 
glion. Rayer,  Weidner,  E.  Wagner,  Charcot,  Kaposi,  Boetn,  E,  Lap 
Neumann,  ami  others  have  verified  the  observation,  and  have  shown  that  affec- 
tions of  the  cord  and  of  the  peripheral  nerves  may  give  rise  to  vesicular  erup- 
tions. The  nerve-affections  referred  to  are  partly  primary,  pnrtly  secondary  tu 
some  affection  in  their  neighborhood  or  to  some  mechanical  injury.    The  morbid 
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change  13  generally  of  the  nature  of  inflammation  or  haemorrhage,  in 
(goanoa  <lf  which  nerve-fibres  and  ganglion  cells  are  Injured  or  destroyed. 

References;  Kaposi,    Wit**  itied.    Woch.  1874,  1875,    1877,  Lond,  M<  ■/.    Record 
1870;  BOHNp  Jahrb,  f,   Kindcrheilk.   n.  (1869);  CHABOOT  Disease*  of  the  X>  nxnu 
W  Svd.  Soc.)  1877;  Haight,  Sif.  /.  k.   Wicu.  -UfcadL 

18eS;  Wetdner,  Bert.  klin.  Woch.  7f  1*70;  Wagner,  Arch.  d.  Hall:,  xr.;  Vt 
fbid.  xii.;  E.  Lesser,  Virch.  Arch.  vol.  8t5;  Neumann,  Lehrb.  d.  Hautkrank,   Vi- 
enna 1880;  Ross,  Diseases  of  the  Nervous  Si/stem  1.  London  1888. 

(?)  Herpes  iabialia  I  facial  is)  is  an  acute  eruption  of  vesicles  on  the  lips  or 
around  the  mouth  and  nostrils.  The  vesicles  last  two  or  three  days  and  dry 
up  under  a  crust,  without  scarring.  Its  cause  is  unknown,  but  it  is  very  often 
observed  in  connection  with  pneumonia  and  intermittent  fever,  and  more  rarely 
in  typhoid. 

Herpes  progenitalii  (prmputialis)  affects  the  penis,  clitoris,  or  labia;  its 
course  is  similar  to  that  of  herpes  labialis. 

i\)  Herpes  iris  and  herpes  circinatus  are  according  to  Kaposi  the  same  as 
erythema  iris  and  circinntus  ( Art.  367).  The  vesicles  occur  on  the  back  of  the 
hands  or  feet  and  form  separate  or  concentric  circles;  they  fade  after  eight  or 
ten  days. 

(5)  Herpes  tonsurans  vesiculosis  is  a  special  form  of  tinea  (herpes)  tonsurans 
(Art.  411),  an  affection  caused  by  a  vegetable  parasite.  Circles  of  vesicles 
of  various  sifces  are  formed  by  successive  marginal  crops  starting  from  a  centre; 
the  older  vesicles  dry  up  as  new  ones  develop. 

384.  Pemphigus  is  an  eruption  characterized  by  the  formation  of 
lea  and  blebs  varying  in  size  from  that  of  a  small  pea  to  that  of  a 
goose's  cg£.  The  vesicles  are  usually  preceded  by  red  spotg  and  wh< 
but  they  may  rise  on  what  seems  unaltered  skin.  The  content*  are  at 
first  clear  and  watery,  or  it  may  be  slightly  blood-stained;  but  afterwards 
they  become  turbid  and  purulent.  The  exudation  at  length  dries  np 
and  crusts  are  formed,  under  which  the  lost  epidermis  is  reprod 
(pcinjilugus  vulgaris).  In  other  cases  the  regeneration  of  the  epidermis 
does  not  at  once  take  place,  and  the  separation  of  the  epicl 
covering  the  bleb  extends,  so  that  at  length  a  large  area  of  the  corium 
may  be  denuded  (pemphigus  foliaceous).  When  t  lie  skin  of  the  bleb  is 
removed  the  exposed  surface  is  red  and  moist  until  a  crust  is  formed  from 
the  superficial  exudations.  In  such  cases  the  corium  is  always  more  or 
less  infiltrated,  and  sometimes  it  may  in  part  become  necrotic  and  break 
down  (pemphigus  malignus  and  diphthcriticuH).  Granulations  are  then 
produced,  but  they  too  are  very  liable  to  necrosis  (Kaposi). 

The  smaller  vesicles  are  usually  loculated,  the  large  blebs  are  si 
The  under-surface  of  the  epidermal  shell  of  the  bleb  is  often  beset  with 
epithelial  projections,  which  have  been  pulled  out  of  the  tubes  of  the 
hair*  follicles. 

Four  chief  forms  of  pemphigus  are  distinguished  according  to  their  c 
characters  (Kaposi). 

(1)  Pemphigus  acutus  is  an  acute  affection  manifested  by  an  eruption  of 
scattered  blebs,  with  or  without  fever.    The  blebs  last  a  few  hours  and  then  dry 
up  into  crusts.     When  these  fall  off  the  corium  is  covered  with  new  epider 
and  the  attack  is  at  an  end, 
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(2)  Pemphigus  chronicus  vnlgaris  is  characterised  by  the  formation  of 
large  tense  blebs,  accompanied  by  a  certain  amount  of  fever.     The  eruption  take 

9  by  successive  crops.  According  to  the  mode  in  which  the  blebs  are 
^rniiped,  we  have  pemphigxut  dteseminatus  (scattered  irregular! y>,  j»emphi'jus 
O&nfertua  (closely  aggregated),  pemphigus  circinatus  (in  circles),  and  pemphigus 
gyratus  or  serpiginosus  (in  convoluted  or  undulating  line*}.  The  disease  lasts 
from  two  to  six  months,  and  sometimes  ends  fatally.  Gibler  (Gaz,  de  Paris 
-sens  that  febrile  pemphigus  is  a  bacterial  affection. 

(3)  Pemphigus  foliaceus  b  the  severest  form  of  the  disease.  It  is  distin- 
guished by  its  progressive  character  and  the  imperfect  way  in  which  the  lost  epi- 
dermis is  reproduced.  After  months  or  years  the  entire  surface  of  the  body  may 
be  affected.  The  skin  is  then  in  places  brown  and  parchment-like,  in  others  red 
and  weeping;  the  spots  are  covered  with  crusts  and  fissured  in  various  ways, 

(4)  Pemphigus  syphiliticus  is  considered  in  Art.  386. 

385.  Eczema  is  a  skin-disease  which  may  be  acute  or  chronic;  the 
eruption  consists  of  papules,  vesicles,  or  pustules;  the  skin  is  more  or 
less  reddened  and  swollen,  and  desquamates,  or  u r  weeps,"  or  is  covered 
with  large  continuous  scabs.  Eczema  is  set  up  by  external  irritation* 
AVhen  the  irritation  is  slight  the  eruption  consists  of  small  papules,  and 
thus  eczema  papillosum  is  the  mildest  variety.  Somewhat  more  intense 
irritation  causes  small  vesicles  to  arise,  and  we  have  eczema  vesienhsumj 
when  the  vesicles  dry  up  they  are  cast  off  as  scales.  If  the  irritation  is 
still  more  intense  or  the  skin  highly  susceptible,  a  considerable  area  be- 
comes painfully  rod  and  swollen  (eczema  eryfliemalosttm).  On  this  vesi- 
cles arise,  which  are  at  first  clear  but  soon  become  purulent  (eczema  pus- 
tulosum),  '  When  the  upper  shell  of  the  vesicles  is  removed  (as  by 
he  exposed  surface  pours  out  liquid  and  is  said  to  *  weep* 
(eczema  mtuhJuns).  The  epidermic  surface  deprived  of  its  horny  layer 
by  desquamation  or  otherwise  has  often  a  deep-red  tint  (eczema  rubrum). 
Cruets  are  formed  by  the  evaporation  of  the  sero- purulent  exudation 
poured  out  on  the  surface  (eczema  cnt.s£osmn)ftmd  pus  sometimes  gathers 
beneath  the  crusts  (eczema  impel  igi  no  sum).  In  other  instances  new  epi- 
dermis  is  formed  beneath  the  crusts;  when  the  crusts  are  cast  off  the  sur- 
face then  looks  red  and  brawny  and  scales  are  freely  shed  (eczema  squa- 
mosum). As  the  disease  disappears  the  skin  gradually  recovers  its 
normal  appearance,  though  some  alight  pigmentation  often  remains 
(Kaposi).     An  eezematous  eruption  consisting  of  pustules  of  the  Bize  of 

omll  pea,  and  drying  into  scabs  without  rupturing,  is  often  described 

impetigo.  Much  larger  pustules,  seated  on  an  inflamed  and  red- 
diM!  id  drying  into  brown  scabs,  constitute  ecthyma.   Impetigo 

contagiosa  is  a  contagions  eczematous  eruption  (Tilbury  Fox,  Brit. 
Med.  Juurn.  1864;  Unna,  Viertelj.  f.  Derm,  u,  Syph.  til).  It  chiefly 
attacks  ill-fed  or  weakly  children,  and  affects  the  head  and  limbs:  vesicles 
as  big  as  a  cherry-stone  arise  on  a  reddened  base,  and  presently  dry  up 
rellow  crusts. 

The  inflammatory  process  in  eczema  is  often  chronic,  and  the  skin  is 
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beset   with  vesicles,  pustules,  scales,  and  scabs,  all  at  the  same 


The  textural  changes  in  the  cutis  consist  of  serous  and  cellular  infil- 
trations of  the  fibrous  tissue.  The  cellular  infiltration  is  especially 
dense  in  the  pustular  and  impetiginous  varieties,  and  the  subcutaneous 
tissues  are  often  infiltrated  in  the  same  way. 

As  regards  the  epidermis,  some  of  the  cells  of  its  mucous  layer  perish 
in  the  vesicular  etage,  and  some  are  compressed  and  stretched  into  fusi- 
form or  other  shapes.  The  liquid  exudation  contains  numbers  of  Ion 
oocytes,  which  are  found  not  only  in  the  vesicles  but  also  scattered  amuiig 
the  unaltered  epidermal  cells,  and  even  in  their  interior.  In  many  cases 
the  epidermis  perishes  outright,  and  even  the  papillflB  may  be  destroyed 
when  the  inflammation  becomes  suppurative  (eczema  impetiginosum). 

The  after-effects  of  eczema  are  various.  Slighter  forms  leave  no  trace 
behind,  the  skin  being  restored  ad  integrum.  If  the  papilla  have  been 
injured  or  destroyed  they  are  not  replaced,  and  a  cicatrix  is  produced. 
Chronic  eczema  gives  rise  to  pigmentation,  and  to  hypertrophy  of  both 
epidermis  and  covium:  when  the  hypertrophy  is  great  the  skin  appears 
thick  and  dense  as  in  elephantiasis;  when  the  papilla  are  likewise  en- 
larged the  surface  becomes  warty  and  tuberculutcd.  Hypertrophy  of 
the  epidermis  being  generally  accompanied  by  the  formation  of  plates, 
scales,  and  flakes,  an  appearance  recalling  that  of  elephantiasis  com- 
bined with  ichthyosis  is  produced  (Arts.  394,  306  and  413).  So  long  as 
the  inflammation  persists  the  hypertrophied  fibrous  tissue  is  thickly 
set  with  clusters  of  young  leucocytes.  They  are  occasionally  aggregated 
into  nodules  containing  giant-cells. 

386.  The  pustular  syphilids  follows  upon  the  papular  form  (Art 
379)  by  the  development  of  pustules  above  the  papules.  Small  pustular 
and  large  pustular  varieties  may  be  distinguished.  The  lattvr  arc  often 
described  as  syphilitic  variola,  acne,  or  impetigo.  The  pustules  are  sur- 
rounded by  a  red  infiltrated  raised  border.  When  the  papules  and  pns- 
fcules  grow  to  any  considerable  size  the  eruption  is  described  as  pemph 
syphiliticus ,  and  when  these  harden  into  crusts  they  form  rupia  syj> 

tin  i. 

The  syphilitic  pemphigus  of  infants  (Pig.  152)  calls  for  special 
mention.  It  occurs  chiefly  on  the  limbs  of  infants  suffering  from  con- 
genital syphilis,  and  may  appear  at  birth  or  in  the  first  few  weeks  of  life. 
The  vesicles  arise  in  the  same  way  as  other  inflammatory  vesicles,  bv 
destruction  and  solution  of  the  cells  of  the  mucous  layer.  But  the  affec- 
tion is  distinguished  by  the  fact  that  the  floor  of  the  vesicles  and  blebs  is 
occupied  by  large-celled  vascular  granulation-tissue  (i)  developed  from  the 
cutis  and  papilla?. 

Infantile  syphilitic  pemphigus  is  not  strictly  one  of  the  group  of  affections  we 
are  now  discussing.  It  differ*  from  them  inasmuch  us  it  includes  the  formation 
not  only  of  an  inflammatory  exudation,  but  also  of  new-formed  vascular  granu- 
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lation-tissne.     It  has  been  mentioned  in  this  place  because  its  appearance  to  the 
naked  eye  so  closely  resembles  that  of  the  other  phlycfettnoses. 

387.  Small-pox  or  variola  is  a  general  febrile  disease  characterize! 
by  the  eruption  of  papules,  vesicles,  and  pustules,  and  caused  by  the 
the  infection  of  the  system  with  variolous  poison.  After  a  certain  inter- 
from  the  time  of  infection  the  skin  becomes  suddenly  beset  with  hard 
red  papules  of  the  size  of  a  pin-head,  surrounded  by  a  red  areola.  Some 
of  the  papules  enlarge  and  change  into  clear  vesicles  most  of  which  are 
umbilicatcd ,  /.  9.  depressed  in  the  centre.  In  two  or  three  days  the  con- 
tents of  the  vesicles  become  turbid,  and  the  vesicle  becomes  a  pujstule. 
At  the  same  time  the  umbilication  usually  disappears,  and  a  zone  of 
intense  hyperemia  is  formed  around  the  pustule.  In  three  or  four  days 
it  dries  to  a  brownish  scab,  ami  this  in  a  few  days  more  falls  off,  leaving 


Infantilis  syphilitic  pmphicsus. 
(Section  through  the  margin  of  a  vesicle  ;  htrmatoxylin  staining  ;    X  800.) 
normal  horny  layer  of  the  ■yfctennia*  g,  remnant*  of  the  rote  compressed  by  the 


normal  rele  Malpighli. 

co  Hum. 

swollen  and  desquamating  horny  layer. 

■woOta  Nth  of  the  rate. 

vacuolated  epidermal  cells. 


contents  of  the  v< 
h,  vesicle  produced  by  the  destruction  of 

the  deeper  layers  of  the  rete. 
i\  granulations  arising  from  the  cutis  and 

papilla?. 


behind  a  slightly  pitted  spot,  which  may  be  red  or  brown  or  white  in  color; 
in  a  short  time  the  spot  also  disappears. 

Frequently  however  tbe  course  of  the  disease  is  much  less  favorable. 
Some  of  the  pustules  do  not  heal  up  without  cicatrization,  so  that  scar- 
like  pita  are  left  which  at  first  are  dark-red,  but  afterwards  are  white  and 
permanent.  This  is  especially  the  case  when  haemorrhage  takes  place 
into  the  pustule,  or  when  the  eruption  is  so  copious  that  the  pustules  run 
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together  (confluent  small- pox).     The  skin  appears  rough  and  tubt  rculated 
auti  13  much  swollen.     When  the  cap  of  the  pustule  is  forced  off  by 
accumulating  pus  within,  the  suppurating  corium  is  laid  bare,  and  \ 
of  it  may  become  necrosed  or  gangrenous.     The  affected  spots   have  a 
dirty  gray  or  black  tinge. 

The  variety  distinguished  as  hemorrhagic  or  black  small-pox  (variola 
hemorrhagica  or  purpura  variolosa,  Art.  361)  is  remarkable  for  the  dark- 
red  color  which  overspreads  the  entire  surface  of  the  body  as  the  fever  sets 
in.  Patches  of  haemorrhage  appear,  and  soon  enlarge  in  an  astonishing 
way.  Death  ensues  in  a  few  days,  and  on  post-mortem  examination 
haemorrhages  are  found  in  various  internal  organs.  In  other  cases  & 
multitude  of  small  hard  papules  appear  on  the  skin,  which  is  intensely 
swollen  but  not  necessarily  discolored  ;  haainorrhagic  patches  follow  in 
one  or  two  days,  and  speedily  coalesce  into  larger  ones.  This  form  also 
is  apt  to  end  fatally. 

388.  The  histological  changes  observed  during  the  evolution  of  the 
variolous  pustule  have  already  been  partially  treated  in  Arts.  371  and 
372.  The  first  change  is  the  swelling  up  of  the  cells  of  the  mucous 
layer  of  the  epidermis  immediately  over  the  tips  of  the  papilla?.  Wei- 
gert  has  shown  that  the  swollen  cells  are  transformed  into  pale  denucle- 
ated  masses  resembling  coagula.  This  is  followed  by  complete  necrosis 
and  solution  of  the  affected  cells  in  the  exudation  which  at  this  stage  is 
poured  out  from  the  papillary  vessels,  while  the  degenerative  swelling 
and  change  extend  on  all  sides.  Only  small  portions  of  the  epidermal 
tissue  withstand  solution,  and  these  are  chieily  cell -membranes,  or  de- 
generate denucleated  or  sometimes  nucleated  masses  representing  coagu- 
lated cells;  these  are  stretched  and  compressed  by  the  accumulating  exu- 
dation into  bands  and  threads  and  partial  septa  crossing  the  excavations 
in  the  epidermis. 

Thus  at  the  climax  of  the  process  the  pock  or  vesicle  consists  of  a 
cavity  traversed  by  shreds  of  membrane  and  fibres  and  distorted  cells 
(Fig.  153  /)  covered  at  its  highest  part  by  the  horny  layer  only  (t),  but 
towards  its  margins  by  some  of  the  surface  layers  of  the  epidermis  as 
well.  The  floor  of  the  cavity  is  formed  of  remnants  of  the  inter-papil- 
lary portion  of  the  rete  Malpighii  (#),  and  in  part  of  denuded  papillff 
(/*).  The  papillae  and  the  npper  layers  of  the  cutis  am  swollen  and  be- 
set with  leucocytes;  and  the  liquid  contents  of  the  vesicle  already  contain 
numerous  free  cells  and  pus-corpuscles  (f\). 

As  the  pock  becomes  a  pustule  the  number  of  pus-corpuscles  which 
pass  into  the  cavity  from  the  papillary  vessels  increases,  and  the  shreda 
and  septa  break  down.  The  pustule  dries  into  a  crust,  the  infiltrated 
cells  are  re-absorbed,  and  repair  begins  under  the  crust  starting  from  the 
margins  where  the  epidermal  cells  are  uninjured. 

A  pock  like  that  in  Fig.  153  leaves  no  scar  behind  it,  as  nothing  is 
destroyed  which  is  not  completely  replaced.     When  the  infiaramatio: 
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more  intense  the  process  of  healing  is  different,  inasmuch  as  the  papillae 
themselves  break  down  or  suppurate.  Complete  repair  is  no  longer 
possible,  and  the  site  of  the  pock  is  marked  by  a  cicatricial  depression 
(pock-mark  or  pit).  A  pock  in  which  the  papillary  layer  suppurates 
is  sometimes  called  a  diphtheritic  pock. 

Recent  researches  have  made  it  probable  that  small-pox  is  due  to  the  invasion 
of  a  specific  bacterium  (Art.  2u4).  Weiqert  (Anat,  Beitrage  zur  Lehre  von  den 
Pocken  Breslau  1874)  thinks  the  first  effect  of  the  virus  is  to  produce  necrosis  of 
the  epidermal  cells,  and  that  all  the  other  phenomena  are  due  to  the  reaction  set 
up  in  consequence  of  this  necrosis.  This  view  seems  somewhat  one-sided.  Even 
if  we  grant  that  the  virus  has  a  destructive  action  on  the  epidermis,  there  appears 
no  reason  to  doubt  that  it  has  also  an  injurious  effect  upon  the  vessels,  producing 
in  their  walls  the  alterations  which  lead  to  the  phenomena  of  inflammation.  The 
early  appearance  of  the  exudation  is  in  favor  of  such  an  inference,  and  the  epi- 
dermal changes  above  described  follow  naturally  upon  the  exudation. 

Unna*8 statement  {Virch.  Arch,  vol.  69)  -that  the  pock  is  seated  on  the  deep- 


Fio    KM.    Section  or  a  variouii's  vesicle  becoming  pustular. 
(Injected  preparation,  stained  with  hematoxylin:  X  US.* 
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consists  of  several  layers  of  epidermis. 


est  or  basal  Btratum  (stratum  lucidum)  of  the  horny  layer— Ziegler  has  not  been 
able  to  confirm:  but  their  researches  were  not  carried  out  on  the  same  part  of 
the  body.  Zieqler  found  that  the  vesicles  were  seated  above  the  rete  Malpigbii 
only  in  cases  where  a  certain  amount  of  regenerative  epidermal  proliferation 
had  taken  place  on  the  floor  of  the  cavity.  The  mode  in  which  this  would  tend 
to  raise  the  pock  towards  the  surface  has  been  pointed  out  in  Art.  374  {Fig.  149). 
Fig.  158  shows  how  the  regenerative  growth  of  the  epidermis  near  the  papilla  b 
on  the  left  margin  tends  to  thrust  the  vesicle  upwards. 

The  umbilication  of  the  vesicle  has  given  rise  to  some  controversy.    Rind- 
FLEiBCH  {Pathological  Histology  vol.  L  London  1872)  and  Hebra  (Diseases  of  the 
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skin  I,)  think  the  roof  of  the  cavity  is  held  down  by  the  persistence  of  the  tubes 
of  the  hair-folliclea  and  sweafc-glandB.    Ausfitz  and  Basch  { Virdi.  iL  58) 

maintain  that  the  distention  of  the  middle  parts  by  the  exudation  does  not  keep 
pace  with  the  elevation  of  the  margins  by  infiltrative  swelling.  Weioert  states 
that  the  shreds  and  partial  septa  which  cross  the  cavity  suffice  to  hold  down  the 
cap  in  its  centre.  Probably  both  the  factors  emphasized  by  the  latter  authors 
come  into  play. 

The  vesicles  of  vaccinia,  produced  by  vaccination,  have  the  same  structure 
and  pass  through  the  same  stages  as  the  variolous  vesicle.  The  eruption  does  not 
tend  to  become  general. 

Chicken-pox  or  varicella  is  a  febrile  disease  characterized  by  eruptions  of 
vesicles  in  successive  crops,  and  caused  by  a  specific  contagion.  The  vesicles 
start  in  rosy  slightly  raised  spots,  which  speedily  become  infiltrated  and  dis- 
tended with  a  clear  liquid ;  they  are  usually  surrounded  by  a  reddened  areola.  They 
may  be  as  large  as  a  split  pea,  and  are  sometimes  umbilicatetl,  In  a  day  or  two 
their  contents  become  turbid,  and  then  they  rupture  or  dry  up  into  dark  ad- 
herent scabs.  As  the  scab  separates  a  reddish  stain  is  left,  which  usually  disap- 
pears in  a  few  days. 

c*  Eruptions  ending  in  necrosis,  suppuratiom,  ulceration,  or 
granulation. 

389.  The  affections  of  the  skin  which  we  have  hitherto  discussed 
have  been  inflammations  either  of  a  transient  kind  ending  in  eumplete 
recovery,  or  such  as  produce  sensible  changes  of  structure  but  not  com- 
plete  destruction  of  the  skin.  Only  as  a  rare  exception  do  they  give  rise 
to  loss  of  substance  calling  for  repair  by  granulations  and  cicatricial 
tissue. 

The  processes  now  to  be  described  are  inflammations  which  issue  in 
suppuration  or  necrosis  of  portions  of  the  integument,  and  to  which  the 
development  of  granulations  and  cicatricial  tissue  is  the  ordinary  and 
typical  sequel. 

The  injurious  agencies  which  induce  the  skin-affections  of  this  gronp 
are  in  part  the  same  as  those  concerned  in  the  less  grave  affections;  but 
much  more  frequently  they  belong  to  a  special  and  peculiar  class,  namely 
the  class  of  specific  contagia  or  infective  poisons.  The  differences  in  the 
intensity  of  the  inflammatory  processes  set  up  are  in  part  due  to  differ- 
ences of  predisposition  in  the  patient,  and  in  part  to  differences  in  the 
intensity  of  the  injury  or  the  virulence  of  the  poison.  A  typical 
example  of  the  first  is  afforded  by  small-pox,  which  in  'protected' 
patients,  that  is  in  patients  with  but  slight  predisposition  to  the  di>t 
runs  a  mild  course  without  any  marked  after-effects:  in  unprotected  or 
predisposed  patients  the  inflammation  set  np  leads  to  extensive  and 
permanent  destruction  of  the  skin.  An  obvious  example  of  the  increase 
of  the  effect  with  increase  in  the  intensity  of  the  injurious  agency  is 
afforded  by  burnfl  of  the  third  degree  (Art.  381).  In  such  burns  the 
epidermis,  the  cutis,  and  perhaps  the  subcutaneous  tissue  are  destroyed 
or  killed:  intense  inflammation  then  ensues,  by  which  the  dead  tissue  is 
gradually  separated  from  the  living.     Granulations  are  developed  in  the 
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form  of  fleshy  upgrowths  from  the  floor  of  the  wound,  and  from  them 
scar-tissue  is  elaborated,  which  may  become  more  or  less  completely 
covered  over  with  new  epidermis  growing  from  its  margins.  The  sear 
is  smooth  and  devoid  of  any  regular  papillae;  and  it  soon  becomes  vas- 
cular and  therefore  red  in  tint.  After  a  time  however  many  of  the 
vessels  shrivel  up,  the  tissue  becomes  pale,  contracts,  and  forms  a  white 
tense  puckered  cicatrix.  When  the  loss*of  substance  caused  by  the 
original  burn  is  extensive,  the  contraction  of  the  scar  may  be  so  great 
that  the  function  of  the  part  (a  limb,  for  example)  may  be  seriously 
interfered  with. 

The  general  effects  of  high  temperatures  are  also  produced  by  much 
lower  temperatures,  the  difference  being  rather  one  of  extent  and  degree 
than  of  kind.  The  inflammation  induced  may  be  slight  and  transient, 
and  may  lead  to  necrosis  of  small  portions  of  the  integument.  The 
necrosis  is  followed  by  a  definite  inflammation  by  which  the  dead  tissue 
is  separated,  and  then  granulations  and  cicatricial  tissue  are  formed. 

Many  corrosive  chemicals  act  like  high  temperatures,  and  the  effects 
of  mechanical  injury  are  often  graduated  in  much  the  same  fashion 
according  to  the  intensity  of  the  injury.  Thus  cuts  and  wounds  which 
heal  up  without  loss  of  substance  may  be  distinguished  from  those  in 
which  deficiency  or  destruction  of  tissue  requires  to  be  made  good  by  the 
development  of  a  bulky  cicatrix  (Arts.  106-111). 

It  need  hardly  be  said  that  the  above  account  by  no  means  exhausts  the  ways 
in  which  external  injury  may  affect  the  skin.  In  speaking  of  temperatures  we 
have  had  in  mind  only  the  direct  effects  of  short  exposure  to  somewhat  high  and 
somewhat  low  temperatures.  But  it  is  well  known  that  exposure  to  temperatures 
differing  little  from  the  normal  may  produce  notable  effects  on  the  skin  if  it  is 
long  continued  or  frequently  repeated.  Re peat  el  QOoUttgof  the  feet  and  handa 
givesri.se  in  susceptible  patients  to  what  are  called  chilblains  I  pgmJOWtfl),  that  is 
to  livid  swellings  of  the  skin  due  to  inflammatory  exudation  and  often  passing 
into  suppuration.  Similar  remarks  apply  to  many  other  varieties  of  injurious 
agency. 

390.  Of  the  cutaneous  inflammations  leading  to  suppuration  and 
necrosis  which  have  received  special  names  (on  account  of  their  peculiar 
course  or  mode  of  origin)  we  must  in  the  first  place  mention  two — 
namely  phlegmon  or  phlegmonous  inflammation,  and  malignant  pustule. 

Phlegmonous  inflammation  or  cellulitis  is  due  to  the  invasion  of  a 
micrococcus  (Art.  204)  which  enters  the  cutaneous  tissues  afc  some 
wounded  spot.  In  the  living  patient  or  after  death  the  affected  Bkin  is 
intensely  reddened  and  swollen.  The  swelling  is  due  to  an  abundant 
infiltration  of  sero-purulent,  fibrino-purulent,  or  simply  purulent  liquid 
in  tho  spaces  of  the  cutaneous  and  especially  the  subcutaneous  tissues. 
In  recent  cases  the  micrococci  are  also  to  be  found  in  these  tissue. 

The  violent  inflammation  set  up  and  the  consequent  disturbance  of 
the  circulation  lend  to  the  death  of  the  tissues  over  a  greater  or  smaller 
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are;*,  and  extensive  suppuration  results.  Collections  of  pus,  or  phleg- 
monous abscesses,  are  thus  formed  in  the  skin  and  subcutaneous  tissue, 
and  they  contain  shreds  and  fragments  of  necrosed  tissue. 

Phlegmonous  inflammation  chiefly  occurs  in  the  limbs.  A  special 
variety  attacks  the  phalanges  of  the  fingers  and  leads  to  an  extremely 
painful  swelling  with  partial  suppuration:  it  is  called  whitlow  (panari- 
tium or  paronychia  tendi/iosa). 

Malignant  pustule  or  specific  anthrax  is  an  affection  caused  by 
the  invasion  of  tlie  Bacillus  anthracis  (Arts.  186,  206).  It  almost  always 
attacks  parts  that  are  habitually  uncovered,  and  especially  the  face.  In 
the  skin  it  begins  with  redness  and  swelling  which  spread  from  the  site 
of  infection.  This  last  soon  becomes  gangrenous  and  is  often  sur- 
rounded by  a  ring  of  dark  or  livid  blebs;  a  small  umbilicated  bleb  some- 
times covers  the  site  itself.  Now  and  then  large  tumor-like  swellings 
arise,  whose  general  configuration  is  that  of  a  magnified  pock  (Ko<  in, 
the  umbilicated  summit  being  dark-colored  and  the  margin  formed  by  a 
yellowish  circular  elevation.  When  the  blackened  epi dermal  cap  is  cast 
off  a  clear  liquid  is  poured  out  from  the  diseased  tissue:  no  pus  is  ever 
formed.  The  swelling  is  due  to  sero-fibrinous  and  cellular  exudation. 
The  neighboring  lymphatics  and  glands  speedily  become  affected. 

An  affection  of  the  skin  resembling  that  due  to  anthrax  may  be  caused 
by  an  invasion  of  micrococci,  the  infection  starting  as  in  anthrax  from 
some  small  surface  wound.  Occasionally  it  may  be  caused  by  the  ri 
of  an  infected  insect.  The  intensity  and  extent  of  the  swelling  is  usu- 
ally greater  than  in  anthrax,  and  gangrene  sets  in  around  the  site  of  in* 
fection.  After  the  necrosed  tissue  is  cast  off  the  wound  may  cicatrise ; 
but  occasionally  fatal  blood-poisoning  is  induced. 

Another  allied  form,  also  due  to  bacteria,  is  the  so-called  hospital 
gangrene.     It  is  a  traumatic  infective  disease  which  may  attack 
wound,  but  is  most  apt  to  occur  in  connection  with  minor  surface  wounda 
like  those  due  to  cupping  or  leech-bites.     The  micrococcus  which  ca 
it  is  specific.     The  infected  wound  assumes  a  dirty  yellow  or  g 
and  becomes  gangrenous.     When  the  wound  contains  granulations  t 
become  discolored  and  change  into  a  yellowish  creamy  pulp  which  speed- 
ily breaks  down  and  liquefies,  and  the  wound  secretes  a  putrid  serous  or 
sanious  liquid. 

Gangrenous  hed-sores  are  not  to  be  confounded  with  specific  hos- 
pital gangrene.  They  occur  in  emaciated  patients  wi th  feeble  circulation- 
Very  slight  pressure  is  therefore  enough  to  cause  necrosis  of  the  skin. 
The  affected  parts  are  livid  or  black,  and  under  the  influence  of  ordinary 
septic  organisms  become  putrid  and  break  down.  The  commonest  sitei 
of  such  bed-sores  are  over  the  sacrum,  great  trochanter,  and  heel.  They 
often  extend  through  the  skin  to  the  tissues  lying  beneath. 

Cadaveric  poison  (so-called)  is  apt  to  induce  grave  inflammation  lead- 
ing to  suppuration  and  necrosis.     The  affection  normally  continues  ass 
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local  one,  painful  redness  and  swelling  are  set  up  round  the  infected 
spot,  and  these  are  followed  by  suppuration.  In  other  instances  the  in- 
flammation becomes  diffuse  and  phlegmonous,  or  lymphangitis  is  set  up 
in  connection  with  the  local  affection  (Art.  314)..  When  it  becomes 
chronic,  hyperplasia  of  the  skin  with  enlargement  of  the  papillae  and 
thickening  of  the  epidermis  is  produced.  The  knotty  and  tuberculated 
projections  thus  formed  are  spoken  of  as  ueerogenic  or  'dissecting- 
room  '  warts, 

391.  Ulcers  of  the  skin,  A  cutaneous  ulcer  is  an  open  wound  ex- 
tending to  the  cutis,  the  tissues  of  the  floor  and  margins  being  infiltrated 
with  inflammatory  products  and  undergoing  progressive  molecular  disin- 
tegration. Many  ulcers  have  granulations  covering  their  floors,  which 
however  show  no  great  tendency  to  cicatrization. 

Ulcers  vary  greatly  in  their  outward  appearance.  Usually  the  floor 
is  covered  with  a  grayish  film  consisting  of  pus  and  necrotic  tissue.  The 
surface  of  the  floor  may  be  smooth,  or  nodulated,  or  irregularly  excavated. 
The  edges  may  be  raised  or  undermined,  or  abrupt  and  sharply  cut  or 
■loping;  they  may  be  regularly  rounded  or  sinuous  or  serrated.  The 
surrounding  parts  may  be  intensely  red  and  swollen  or  altogether  unal- 
tered, they  may  be  hard  and  densely  infiltrated  or  soft  and  cedematous. 
The  liquid  exuded  from  the  Burface  may  be  scanty  or  abundant,  limpid 
or  thick  and  creamy.  Crusts  or  gum-like  pellicles  are  often  formed  as 
the  exudation  dries,  or  the  ulcer  may  be  covered  over  with  a  dirty-looking 
diphtheritic  film. 

An  ulcer  is  generally  the  result  of  necrosis  befalling  a  portion  of  skin 
which  has  previously  been  infiltrated  with  inflammatory  products.  The 
progressive  disintegration  of  tissue,  in  consequence  of  which  the  ulcer 
grows  in  size,  depends  either  on  something  in  the  nature  of  the  tissue, 
or  on  the  character  of  the  injurious  agent  which  sets  up  the  inflamma- 
tion ;  the  latter  being  the  more  frequent  factor. 

The  following  varieties  are  distinguished  by  their  special  mode  of 
origin. 

(1)  The  varicose  nicer.  This  is  primarily  due  to  engorgement  and 
dilatation  of  cutaneous  veins  and  consequent  cedematous  infiltration  of 
the  tissues  i  comparatively  slight  injury  is  then  euough  to  induce  abun- 
dant cellular  infiltration,  and  this  passes  into  suppuration  and  necrosis. 
The  ulcer  granulates  readily,  but  does  not  heal  so  long  as  the  exciting 

o  persists.  Not  only  does  it  fail  to  'skin  over,'  but  it  often  con- 
tinues to  extend  over  the  surface  and  may  reach  an  enormous  size.  The 
surrounding  fibrous  tissues  become  thickened  in  consequence  of  the  long- 
standing oedema  and  the  formation  of  new  tissue.  The  granulations 
have  no  Bpecial  characters,  and  may  be  scanty  or  exuberant  ('proud 
flesh'). 

The  epidermis  bordering  on  the  granulations  often  thrusts  in  prolon- 
gations and  off-shoots  into  the  midst  of  them,  but  does  not  advance 
12 
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regularly  over  their  surface, 
ulcer  usually  show  signs  of 


The  tissues  around  and  underlying 
persistent  engorgement,  such  as  cyanotic 
iteration,  desquamation  of  the  epidermis,  dilated  veins,  oedema 
infiltration,  etc.     The  leg  and  foot  are  the  commonest  sites, 

(3)  The  soft  chancre  or  chancroid.  This  is  a  contagious  localized 
venereal  affection,  beginning  some  twenty- four  hours  after  fa  I  as  a 

vesicle  or  pustule,  and  rapidly  becoming  an  ulcer  with  a  yellow 
and  reddened  border.  It  grows  by  progressive  molecular  death  of  the 
border-tissue.  The  edges  and  base  are  at  first  thickly  infiltrated  with 
cells,  and  these  as  they  near  the  surface  pass  through  successive  stages  of 
degeneration  and  decay,  and  at  length  form  a  layer  of  structureless  de- 
tritus. A  soft  chancre  may  give  rise  to  lymphangitis  and  bubo,  but  not 
to  syphilitic  diaes 

(3)  The  hard  chancre.  Whon  a  patient  is  infected  simultaneously 
with  the  venereal  poison  which  gives  rise  to  soft  chancre  and  with  syphi- 
lis, the  base  of  the  soft  chancre  becomes  indurated  about  the  third  or 
fniirth  week  after  infection.  The  soft  chancre  is  thus  converted  into  s 
hard  chancre.  If  the  soft  chancre  has  healed  quickly  the  characteristic 
induration  appears  in  the  cicatrix. 

When  syphilis  is  communicated  without  the  simple  venereal  poison 
the  first  thing  seen  is  a  papule,  which  appears  in  the  third  or  fourth 
week  after  infection.  The  papule  extends  laterally,  and  in  eight  or  ten 
days  becomes  scaly  or  breaks  down  into  an  ulcer  secreting  a  small  quan- 
tity of  serous  or  slightly  puriform  liquid,  which  presently  dries  up  into  a 
crust  or  scab.  At  the  same  time  the  base  becomes  indurated  and  forms 
a  definite  cartilaginous  or  parchment-like  disc  under  the  skin.  This 
indurated  sore  is  described  as  the  initial  sclerosis  of  syphilis,  or  the  true 
Hiinterian  chancre.  It  is  due  to  a  dense  cellular  infiltration  of  the 
integument,  without  any  very  special  histological  features.  Cor> 
statement  (Lemons  ffff  iu  Sy/rfiiiis  Paris  1879  ,  Syphilis  London  1882) 
that  the  indurated  tissue  is  infiltrated  to  an  extreme  degree  is  correct; 
but  infiltrations  quite  as  intense  are  met  with  in  other  forms  of  granulo- 
matous ulcer — notably  in  tuberculous  affections.  The  reason  why  the 
infiltrated  tissue  is  so  hard  seems  to  be — that  the  fibres  of  the  connective 
tissue  persist  unchanged  for  a  considerable  time,  while  in  the  soft  so, 
they  very  speedily  break  down. 

The  infiltrated  cells  are  at  first  uniformly  small,  but  in  the  later  sta- 
ges they  are  larger,  epithelioid,  and  often  multinuclear  (Art.  128).     The 
induration  sooner  or  later  disappears,  the  parchment-like  form  being  the 
first  to  go.     If  no  ulcer  has  been  formed,  a  scar-like  unpigmented 
is  left  behind  ;  if  an  ulcer  has  been  formed  a  regular  scar  takes  its  p] 

(4)  The  gummatous  ulcer*  Gummata  of  the  skin  (the  papular  01 
tubercular  syphilide)  may  give  rise  to  a  second  variety  of  syphilitic  ulcer- 
ation.    Nodes  of  various  sizes  are  formed  in   the  skin  or  subcutai; 

ne,  and  are  either  reabsorbed  or  break  down  and  ulcerate,  the  ulcers 
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haying  indurated  bases  and  edges,  and  often  spreading  over  a  wide  extent. 
When  the  secretion  as  it  dries  forms  a  thick  raised  crust  over  the  sore, 
the  affection  is  described  as  syphilitic  nip  in.  It  is  characterized  by  its 
infiltrated  border.     For  the  structure  of  gummata  see  Arts.  129  and  130. 

(5)  The  scrofulous  ulcer.  This  begins  with  the  formation  of  cel- 
lular nodes  or  nodules  which  appear  in  the  skin  or  subcutaneous  tissue. 
They  are  simply  foci  of  cellular  infiltration,  and  greatly  resemble  gum- 
mata in  the  initial  stage.  They  occur  chiefly  in  children.  As  they  break 
down  they  give  rise  to  indefinite  ulcers  with  soft  cadematous  borders, 
which  bleed  very  readily  and  secrete  a  creamy  pus.  Similar  ulcers  are 
formed  when  subcutaneous  lymphatic  glands  break  down  and  suppurate. 

(6)  The  true  tuberculous  ulcer  of  the  skin  is  very  rare.  In  diag- 
nosing it  we  have  to  depend  on  the  presence  of  undoubted  tubercles  in 
the  base  of  the  ulcer  or  in  the  surrounding  tissue. 

We  mentioned  in  Art.  206  that  Klebs  had  discovered  small  bacilli  in  excised 
portions  of  hard  chancres.  Aufrecht  on  the  other  hand  found  micrococci  in 
syphilitic  mucous  patches  (Cent,  fm  d.  med.  Wins.  18,  1881),  B rem ANN  {New  York 
Med.  Journ.  Dec,  1880)  describes  micrococci  and  bacteria  in  the  lymphatics 
around  the  initial  sclerosis.  Birch-Hibschfeld  has  recently  announced  (Cent.  f. 
d.  med.  Wiss.  44,  1893)  that  not  only  the  primary  sore  but  also  the  gummatous 
nodes  contain  small  bacilli  (1  microm.  in  length),  some  lying  free  in  the  tissues, 
others  enclosed  in  cells.  He  considers  these  to  be  the  vehicle  of  the  syphilitic 
contagion. 

Tuberculosis  of  the  skin  appears  in  the  form  of  ulcers,  and  of  nodes  and  nodu- 
lar clusters  of  cells.  It  is  very  questionable  whether  all  cellular  nodes  and  ulcers 
containing  tubercles  are  produced  by  the  action  of  the  tuberculous  virus.  In  this 
connection  it  must  be  remembered  that  lupous  granulations  also  contain  tubercu- 
lar aggregations  of  cells.  On  cutaneous  tuberculosis  see  Koster  {Cent.  f.  d.  med. 
Wiss.  1873) ;  FriedlXnder  iSmmn.  kliii,  Votrdge  64,  Virch,  Arch.  vol.  60) ;  Biz- 
zozero  (Qiorn.  d.  acad.  di  Tried,  e.  chir.  1874);  Brodowsd  (Virch,  Arch,  vol.  68) ; 
Chiahi  (Wiener med.  Jahrb.  1877,  VierteJJ.  f  Derm,  u,  Syph*  vl);  Hall  (Ueb.  Ttt- 
berculose  d.  Haul  In.  Diss.  Bonn  1879). 

392.  Granulation-tissue  may  (as  we  have  seen)  be  produced  in  many 
ways  and  as  the  result  of  very  various  processes.  All  inflammations 
which  involve  destruction  of  tissue  may  give  rise  to  it  in  the  process  of 
healing  and  cicatrization.  Sometimes  however  the  granulations  become 
as  it  were  redundant,  and  do  not  pass  into  the  stage  of  cicatrization.  In 
this  way  they  may  take  on  a  quasi-independent  character  and  form 
tumor-like  aggregations  of  considerable  size,  the  eo-called  granulomata. 
Non-specific  inflammations,  such  as  eczema,  may  be  followed  by  such 
granulomatous  overgrowth  ;  but  it  is  in  general  associated  with  certain 
specific  infections,  and  the  growths  are  therefore  referred  to  as  the  infec- 
tive granulomata.  We  have  already  partially  considered  them  in  Arts. 
128-135,  and  the  tubercular  syphilide  or  gummatous  ulcer  of  the  skin 
has  been  mentioned  in  Art.  39 1,  Here  therefore  there  is  little  further 
to  say  about  the  group  in  general. 

Lupus  is  a  ski n- affection  characterized  by  the  formation  in  the  sub- 
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epidermal  layers  of  nodular  patches  of  granulation-tissue  (Fig.  154  d). 
Sometimes  these  nodules  have  the  structure  of  the  tubercles  of  tubercu- 
losis, sometimes  they  consist  entirely  of  small  leucocytes  with  occasional 
capillaries  (d)>  The  eruption  of  the  nodules  is  accompanied  by  diffuse 
cellular  infiltration  of  the  cutis  and  papilla  (<?),  and  by  the  formation  of 
strings  of  cells  (/}  running  with  the  lymphatics*  Redundant  multipli- 
cation of  the  epidermal  cells  is  often  induced  (/*),  and  epidermal  growths 
penetrate  the  deeper  layers  of  the  skin  ;  when  they  reach  a  certain  size 
they  remind  one  of  the  cellular  ingrowths  of  carcinoma.  The  surface 
layers  may  moreover  be  here  and  there  swollen,  or  vacuolated,  or  in  pro- 
cess of  desquamation. 


Fio.  1M.    Patch  or  lupus  totojjus. 
{Carmine  itaining:  X  25.) 


aY  normal  epidermis. 
*,  normal  cutis  with  sweat-gland  *  i"u 
c,  focus  of  lupim  tJKKue. 

<it  vascular  nodule  surrounded  by  diffuse  cel- 
lular infiltration. 


e,  non-vascular  nodule. 

/,  strings  of  cells. 

g,  lupous  ulcer. 

h>  proliferous  epidermis. 

i,  sweat-gland. 


The  hair-follicles  and  sebaceous  glands  are  also  affected,  and  the  hair 
perishes  in  consequence.  The  glands  cease  to  secrete  sebum,  and  may 
become  greatly  distended  and  enlarged  by  the  accumulation  in  their 
ducts  of  epithelial  cells.  Sometimes  the  cellular  infiltration  is  most 
dense  in  the  immediate  neighborhood  of  the  sebaceus  glands. 

The  infiltrated  tissue  generally  becomes  necrotic,  softens,  and  break* 
through  the  epidermis  (g);  in  this  way  lupous  ulcers  are  formed  which 
by  gradual  advance  may  involve  a  very  large  extent  of  the  surface.  In 
some  cases  however  the  nodules  are  re-absorbed  without  ulceration. 

Some  of  the  extravasated  cells  are  utilized  in  forming  new  fibrous 
tissue,  and  the  papillae  may  in  this  way  become  notably  enlarged,  theakiu 
as  a  whole  may  thicken,  and  at  length  the  ulcerated  tissue  may  be  re- 
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placed  by  a  cicatrix.  After  a  time  the  new  tissue  contracts  and  a  puck- 
ered scar  is  left. 

Lupus  first  appears  as  a  local  eruption  of  small  bright  red  or  brownish 
spots  (Kaposi);  after  a  time  nodular  prominences  can  be  seen  and  felt 
under  the  skin,  and  the  nodules  coalesce  so  as  to  form  larger  nodes  and 
tubercles  (lupvs  tumidus).  In  a  few  weeks  retrogressive  changes  set  in: 
if  the  nodnles  are  absorbed  the  epidermis. becomes  wrinkled  and  desqua- 
mates (lupus  exfoliativus)  leaving  a  scar-like  patch  behind;  if  they  soften 
and  break  through  the  surface  (lupus  exulcerans  or  exsdens)  rounded 
ulcers  are  formed,  with  soft  and  reddened  margins  and  red  granulating 
floors,  secreting  pus  and  often  becoming  crusted  over.  The  ulcers  may 
heal  by  scarring  and  skinning,  or  warty  growths  may  appear  on  the  floor 
(lupus  verrucosus  or  papillaris).  If  the  nodules  are  at  the  outset  irreg- 
ularly scattered  the  affection  is  described  as  lupus  disse?ninatust  if  they 
are  arranged  in  sinuous  lines  as  lupus  serpiginosus. 

Lupus  most  commonly  attacks  the  nose,  but  it  very  often  occurs 
elsewhere  on  the  face,  la  the  neck,  ears,  mouth,  nostrils,  pharynx, 
larynx,  and  on  the  limbs,  rarely  on  the  trunk.  The  successive  ulceration 
and  cicatrization  of  the  skin  may  in  the  course  of  years  give  rise  to  very 
remarkable  deformity  and  disfigurement. 

Leprosy  has  already  been  treated  in  Art  131.  The  skin  in  this  dis- 
ease may  be  covered  with  flattened  or  nodular  patches  of  cellular  infiltra- 
tion, which  are  red,  brown,  or  white  on  the  surface,  and  end  either  in 
desquamation  or  ulceration;  the  leprous  patches  and  sores  contain  the 
specific  Bacillus  Uprw  (Art.  206).  According  to  von  Recklinghausen 
the  separate  nodes  and  tuberosities  develop  chiefly  around  the  cutaneous 
nerves.  The  ulcers  formed  by  the  disintegration  of  the  nodes  may  be- 
come very  deep  and  wide,  and  lead  to  the  separation  and  loss  of  portions 
of  the  limbs  (lepra  mutilans).  In  lepra  maculosa  the  skin  is  disfigured 
by  diffuse  pigmentations  interspersed  with  streaks  and  patches  of  white. 

References  on  leprosy:— Arts.  131,  206;  Behrend,  Schmidt's  Jahrb&cher  vol. 
193  (a  full  summary  of  recent  work);  Kaposi,  Hebra's  Diseases  of  Vie  shin  rv.; 
iliLLis,  Leprosy  in  British  Guiana  London  1881;  Duhrino,  Diseases  of  the  skin 
1883;  Damsch,  Virch.  Arch.  vol.  92. 

On  lupus  see  Hrbra  and  Kaposi,  Diseases  of  the  skin  vol.  rv. ;  Virceow,  Die 
krankhaften  Gesehwulste ;  Auspitz,  Wien,  itied.  JaJtrh.  1964;  Lang,  Vierteljahrs, 
f.  Derm.  u.  Syph.  i.t  n.;  Kaposi,  ibid,  vi.;  Jarisch,  ibid,  vn.  ;  Fruedlander, 
Virch,  Arch.  vol.  60;  Thowa,  ibid,  vol  85;  Thin;  Med.  ehir.  Trans,  ijai.  (1879). 


CHAPTER    XXXIX. 

INFLAMMATORY   HYPERTROPHIES  OF  THE  SKIN. 

393.  The  inflammatory  processes  discussed  in  the  last  few  Articles 
have  this  in  common— that  tho  formation  of  new  tissue  is  inconsiderable. 
and  in  general  little  mure  than  is  necessary  i<>  make  good  the  tissue 
which  is  lost*  Even  the  granulomatous  affections  usually  end  in  disin- 
tegration and  ulceration,  in  tho  COHEN  of  which  the  new  granulation- 
tissue  perishes.  But  we  pointed  <>iit  one  or  two  exceptions  to  this  r 
as  for  instance  under  eczema  (Arts.  385,  392)  and  necrogenic  pustule 
(Ari.  390),  in  which  chronic  inflammation  resulted  in  hyperplasia  of 
skin. 

Tho  hyperplasia  may  extend  to  the  epidermal  structures  as  well  as 
u»  the  fibrous  elements.  Tho  excessive  production  of  epidermal  cells 
maybe  manifested  simply  by  increased  desquamation,  or  by  thickening 
of  one  or  more  of  the  epidermal  strata.  Hyperplasia  ol  Qm 
strata  always  involves  an  increase  of  their  thickness  over  a  more  or  less 
extensive  area.  When  the  papilla?  are  the  structures  most  affected,  they 
increase  chiefly  in  length  and  often  become  subdivided  as  they  grow, 
giving  rise  to  uneventiessca  of  the  surface,  which  may  be  slight  and 
wide-spread  or  aggregated  into  tumor-like  masses. 

The  new  while  still  recent,  contains  abundance  of  cells,  and  is 

in  fact  not  far  removed  from  granulation-tissue:  in  more  advanced 
stages  it  contains  fewer  cells  and  is  densely  fibrous  and  scar-like.  Both 
types  may  coexist  in  the  same  case. 

894,  When  a  part  is  continually  exposed  to  slight  mechanical  irri- 
tation inducing  often-repeated  hyperemia  or  slight  inflammation,    the 
epidermis  may  at  length  becumo  hypertrophied.     If  tho  horny  lay.- 
chiefly  involved,  and  callous  or  horny  growths  result,  they  are  described 
as  callosities  {tylcmata).     They  are  commonest  on  the  hands  and  (e 

When  the  callous  thickening  extends  inwards  and  presses  on  the 
papillie  so  as  to  lead  to  their  atrophy,  we  have  what  is  called  a  corn 
{rl(tvui).  The  constant  irritation  of  the  papillary  layer  thus  caused, 
especially  when  associated  with  external  friction  or  pressure,  induces 
more  or  less  intense  inflammation,  and  this  occasionally  passes  into 
suppuration. 

Sometimes  tho  hypertrophy  takes  the  form  not  of  flattened  or  discoid 
thickening  but  of  a  horn-like  protuberance  (cornu  cutancum),  which 
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may  reach  to  a  considerable  size.     The  base  usually  includes  a  few  en 
larged  and  vascular  papillse. 

Inflammatory  warts  are  essentially  ol  the  same  nature  as  tiie  hy- 
pertrophies just  described,  though  their  appearance  is  very  different. 
They  are  the  result  of  long-continued  irritation  of  ■  special  kind.  One 
of  the  commonest  forms  is  that  known  as  the  venereil  wart  or  cauh- 
lower  excrescence  {condyloma  acuminatum).  This  is  usually  seated  on 
some  part  of  the  external  genitals  or  around  the  anus;  the  special  in 
tion  which  induces  it  is  that  caused  by  urethral  discharges,  chancrous 
pus,  decomposed  preputial  or  vaginal  secretions,  etc.  The  papilla  and 
the  upper  strata  of  the  reto  Malpighii  become  hype  it  rup  hied;  the  for- 
mer (Fig.  155  a)  become  elongated  and  branched,  and  their  blood-vessels 
are  enlarged.  The  fibrous  tissue  on  which  they  stand  often  becomes  tu- 
mid at  the  same  time,  while  the  epidermal  layers  become  thickened  and 
hypertrophied,  and  so  may  cover  over  some  of  the  irregularities  caused 


Fig.  155.    Vkskrkal  wart. 

[Injected  preparation,  stained  with  hcBmataxylin;  X  SO.) 

o,  enlarged  and  branched  papilla.  ft,  thickened  epidermis. 

by  the  branching  of  the  papillse.  But  many  of  these  remain  and  are 
markedly  exaggerated,  so  that  the  entire  growth  takes  on  a  typically 
papillomatous  appearance. 

These  warts  are  often  very  numerous  and  crowded  together  at  one 
spot.  Though  small  and  inconspicuous  at  first  they  may  grow  to  a  re- 
markable size,  and  look  like  hcad3  of  cauliflowers.  The  papillse  as  they 
grow  tend  more  and  more  to  subdivide;  they  are  composed  essentially  of 
vascular  fibrous  tissue,  but  they  always  contain  a  number  of  leucocytes, 
and  the  base  on  which  they  stand  is  always  more  or  less  infiltrated.  The 
lymphatics  in  the  neighborhood  may  be  extensively  inflamed,  as  appears 
by  the  accumulation  of  cells  within  and  around  them. 

Inflammatory  papillomata  may  in  like  manner  grow  from  the  floor  of 
an  ulcer,  especially  such  as  occurs  in  connection  with  chronic  impetigin- 
ous eczema  (Art.  385).    They  may  cover  a  wide  area  and  give  rise  to  diffuse 
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warty  thickening  of  the  skin  (Art.  395).  They  usually  possess  an 
abundant  cellular  Btroma,  and  might  almost  be  described  as  consisting  of 
granulation-tissue.  The  epidermal  strata  are  occasionally  absent,  bat 
they  may  be  present  and  notably  hypertrophied.  Scales  and  crusts  of 
epidermal  cells  are  frequently  formed* 

395.  Acquired  elephantiasis  {elephantiasis  arabum,  pachydermia) 
is  a  chronic  and  extensive  hyperplasia  of  the  skin  and  subcutaneous 
tissue.  The  various  affections  which  have  been  described  as  elephantiasis 
(arabum)  are  certainly  not  all  of  the  same  nature;  but  if  we  except  what 
is  sometimes  called  elephantiasis  mollis  or  fibroma  mollnscum  (Art.  399), 
an  affection  depending  on  some  congenital  condition,  they  are  all 
sociated  with  some  cause  which  gives  rise  to  long-continued  or  ofte 
repeated  inflammation  of  the  integument. 

We  said  in  Art.  394  that  eczema  was  sometimes  to  be  regarded  as  an 
inflammatory  process  leading  to  hypertrophy  of  the  papillae.  This  hyper- 
trophy may  extend  to  the  cutis  and  subcutaneous  tissues  and  lead  to 
notable  thickening  of  the  entire  skin,  especially  in  the  legs.  Other  chronic 
inflammations  may  like  eczema  lead  to  a  pachydermatous  condition  of  the 
skin:  such  are,  for  instance,  chronic  varicose  ulcers,  and  chronic  inflam- 
mation of  bones  lying  immediately  underneath  the  skin.  Many  of  the 
forms  of  elephantiasis,  and  especially  those  to  which  the  name  is  more 
properly  restricted,  take  their  rise  in  frequently-recurring  erysipelatous 
inflammation.  Tropical  elephantiasis  is  now  generally  recognized  to 
be  ultimately  due  to  the  presence  of  the  Filar ia  sanguinis  ftom\ 
(Art  235),  a  parasite  which  infests  the  lymphatics  of  the  scrotum  and 
lower  limbs,  and  gives  rise  to  inflammation  and  obstruction  of  the  lymph- 
current. 

Acquired  elephantiasis  may  affect  very  various  parts  of  the  body,  but  is 
chiefly  met  with  in  the  genitals  and  lower  limbs.  The  enormous  thicken- 
ing and  overgrowth  of  the  integuments  lead  to  great  deformity,  which  is 
especially  noticeable  in  the  case  of  the  lower  limbs.  As  the  leg  becomes 
more  and  more  thickened  the  distinction  between  foot  and  leg  is  gradually 
lost,  and  the  limb  at  length  looks  like  an  elephant's.  The  scrotum  may 
grow  till  it  forms  an  enormous  tumor  reaching  to  the  knees  or  lower,  and 
may  weigh  upwards  of  a  hundred  pounds. 

39G.  The  affected  parts  of  the  skin  in  elephantiasis  may  be  dense,  hard, 
rough,  and  white  (elephantiasis  dura),  or  soft  and  grayish  (elepha?itiasis 
mollis).     When  the  tissue  is  cut  into,  a  more  or  less  abundant  escape  of 
lymph  takes  place:  where  the  lymphatics  are  much  dilated  (elephant 
lymphangieciatica)  the  lymph  may  flow  away  in  considerable  quanl 

The  blood-vessels  may  be  dilated  and  hypertrophied,  or  altogether 
unaltered.  The  subcutaneous  and  even  the  deeper-lying  connective 
tissue  may  be  involved  in  the  general  hypertrophy.  The  surface  is  either 
smooth  (elephantiasis  glabra),  the  horny  layer  being  unaffected,  or  rough 
and  warty  (elephantiasis  verrucosa),  or  tuberculated  (elephantiasis  tube- 
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rd*»],  or  covered  with  papillomatous  excrescences  (elephantiasis  papillo- 
matosa).  The  horny  layer  ia  frequently  thickened  and  altered,  forming 
a  covering  of  coherent  scales  or  plates:  the  condition  is  sometimes 
described  as  acquired  ichthyosis  (Art.  397)  or  keratosis. 

The  structure  of  these  elephantoid  thickenings  varies  greatly.  When 
they  follow  upon  eczematous  or  ulcerative  affections  they  are  usually 
cellular  and  akin  to  granulation-tissue;  sometimes  they  contain  nodular 
aggregations  of  cells  exactly  resembling  tubercles,  and  the  lymphatics 
and  the  tissue  around  them  are  crammed  full  of  lymphoid  cells.  On  the 
other  hand  the  tissue  is  in  many  cases  poor  in  cells  and  coarsely  fibrous  in 
texture,  giving  one  the  impression  that  the  normal  tlbrillae  are  not  so  much 
increased  in  number  as  in  individual  thickness.  Between  these  extremes 
there  are  numerous  transitional  forms,  varying  in  the  proportion  of  cells 
they  contain  and  in  the  coarseness  and  abundance  of  the  fibre. 

The  hyperplasia  is  in  general  uniform,  bat  cases  occur  in  wmch  the 
thickened  tissue  is  beset  with  irregular  nodules,  or  in  which  the  new 
tissue  is  more  abundant  round  the  sweat-glands  and  hair  follicles.  The 
papilla?  are  more  or  less  enlarged. 

The  hyperplasia  is  probably  to  be  regarded  as  resulting  from  an  over- 
nutrition  of  the  parts,  which  again  depends  on  some  inflammatory 
alteration  of  the  vessels.  Cell-multiplication  is  further  favored  by  the 
partial  occlusion  of  the  lymphatics.  This  obstruction  is  well  marked 
within  the  lymphatic  glands,  which  are  of  ten  hyperplastic  in  consequence 
of  chronic  inflammation.  The  production  of  lymph  being  increased  and 
its  outflow  impeded,  the  tissues  become  saturated  and  the  lymphatic 
vessels  notably  enlarged. 

Scleroderma  is  a  rare  and  very  peculiar  affection  of  unknown  origin,  which 
attacks  adults.  It  takes  the  form  of  local  or  general  stiffening  and  hardening  of 
the  skin  without  any  apparent  external  cause:  it  is  somewhat  rapid  in  its  onset, 
and  then  remains  stationary  or  passes  away,  to  be  succeeded  by  a  fresh  tefefau  k 
or  by  a  condition  of  cutaneous  atrophy.  It  affects  the  face,  limbs,  and  trunk;  the 
patient  often  being  literally  ■  hide-bound.'  The  skin  feels  as  hard  as  a  board,  or 
like  that  of  a  frozen  corpse  (Kaposi).  It  is  said  that  the  fibrous  tissues  of  the  skin 
are  hyperplastic  and  here  and  there  infiltrated  with  small  cells  (Cbiari,  Viertetj. 
f.  Derm.  u.  Syph.  v. ;  for  cases  pee  Dtoring,  Diseases  of  the  shin  1892).  In  one 
case  of  the  disease  Heller  {Arch.  /.  klin.  Med.  x.)  found  that  the  thoracic  duct 
was  obliterated. 

8clerema  neonatorum  is  a  hardening  of  the  subcutaneous  connective  tissue 
met  with  in  infants,  and  chiefly  affecting  the  legs  and  feet.  According  to  Lan- 
QKB.  (Wiener  Sit zungsber,  1891),  it  is  due  to  the  solidification  of  the  pannicutus 
adiposus  by  cold  when  the  infant  becomes  collapsed.  The  fat  of  children  con- 
tain more  palmitin  and  stearin  and  lessolein  than  that  of  adulta:  it  solidifies  at 
45 =  C.  Adult  fat  at  ordinary  temperatures  separates  into  two  layers:  the  upper  or 
mid  layer  solidifies  at  0°  C,  the  lower  or  Bemi-eolid  layer  liquefies  at  30°  C. 
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397.  Ichthyosis  is  a  general  affection  or  deformity  of  the  skin,  char- 
acterized by  the  formation  of  epidermal  scales  and  plates,  and  of  warty 
growths.  It  consists  in  an  excessive  proliferation  of  the  cutis  and  epi- 
dermis; and  is  hereditary  and  congenital,  though  it  does  not  usually 
manifest  itself  till  the  first  or  second  year  of  life.  Leloir  has  in  two 
cases  found  the  cutaneous  nerves  in  a  degenerate  condition,  and  regards 
the  disease  as  of  nervous  origin. 

The  horny  layer  is  enormously  thickened,  laminated,  and   fissured 
(Fig.  156  a);  the  reto  Malpighii  on  the  other  hand  is  slightly  develop 
comparison,  and  passes  without  transition  into  the  horny  layer.     In 
thyosis  si mpkz  the  papilla  are  not  enlarged.     In  very  slight  cases  the 
skin  is  simply  beset  with  small  nodules  (Kaposi)  covered  with  a  thin 
scale  and  containing  a  coiled-up  hair  (lichen  pilaris).     This  cond 
met  with  chiefly  on  the  exterior  surfaces  of  the  limbs.   In  more  mark 
cases  contiguous  scales  or  plates  of  various  sizes  up  to  that  of  a  sixpen 
are  formed,  giving  the  surface   the  look  of  crocodile-skin  (icJUliu 
nitida).     These  may  subsequently  become  rough  and  dirty  or  discolored 
(ichthyosis  nit/n'mns).     When  the  papillce  are  hypertrophied  as  well  as 
the  epidermis,  the  surface  becomes  extraordinarily  rough  and  irregular; 
sometimes  the  elevations  stand  up  like  quills  upon  a  hedgehog  {ichthyosis 
hijsirix,  Fig.  156. 

Eulenrurg,  Amgzan,  and  Geber  state  that  ichthyosis  may  occur 
an  acquired  affection  in  the  adult,  in  consequence  of  neuritis  or  injury 
cutaneous  nerves. 

The  peculiar  affection  which  has  been  called  neuropathic  papilloma 
of  the  skin  by  Geriiardt,  and  neuropathic  ntevus  by  Simon,  seems  to 
be  closely  akin  to  if  not  identical  with  ichthyosis,  It  consists  of  pupil 
hiry  elevations  of  the  skin  covered  with  fissured  and  loosened  epidermis: 
the  elevations  may  be  pigmented.  It  is  accompanied  by  certain  neurotic 
symptoms;  it  often  corresponds  in  distribution  with  the  course  of  partic- 
ular cutaneous  nerves,  and  when  unilateral  ceases  at  the  middle  line  of 
the  body.     For  these  reasons  it  has  been  regarded  as  of  nervous  origin 

i  IU:]GEL,  GeRHARIJT,  HARDY,  VON    RECKLINGHAUSEN).      So  far    88  WC 

know  it  is  congenital,  or  developed  only  in  the  first  years  of  life. 
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True  ichthyosis  must  be  distinguished  from  the  pseudo-ichthyotio  condition 
which  is  a  common  result  off  cutaneous  inflammation,  and  troop  the  affection 
known  as  ichthyosis  aebacea  (Art.  403). 

References  on  ichthyosis:— HebRa,  Diseases  of  the  skin  lit.;  NecTHaNs,  Lehrb, 
<l.  Eautkr.;  Esoff,  Vxrch.  Arch.  vol.  69;  Leloir,  Arcu  d  1 881;  Kybkk. 

II  itner  med,  Jahrb.  1880  (the  case  of  an  infant  is  described  who  was  born  witli 
universal  rigid  mail  like  thickening  of  the  horny  layer,  an  instance  of  so-called 
diffuse  keratoma l 

rences  on  neuropathic  papilloma  :^Beigel,  VMk,  Arch.  toL  47;  Ger- 
hardt,  Jahrb.  f.  Kinderhtilk,  187!;  vox  Reckling  ha  usen,  Die mirftiplen Fih,<  >»» 
d.  Haut  BerBa  1689  (the  papillomata  are  thought  to  be  due  to  congenital  neuritis, 
the  proximate  cause  being  disturbance  of  the  vaso-motor  mechanism), 


Fio.  156.    Ichthyosis  htkthix. 
(After  KAPOSI :  low  magnification.) 
O,  horny  layer,  6t  rete  Malpighll, 

c,  enlarged  papilla*,  Infiltrated  with  cells  and  containing  dilated  blood 
e,  corium  with  coarse  fibrous  bundles  and  numerous  vessels. 


d. 


Bostrom  some  time  ago  (Situngsber.  d.  ph$Bt-me<&  GesetL  eu  Ertangen  1880) 
described  a  case  in  which  every  three  or  four  months  the  horny  epidermis  of  the 
hand  was  shed  in  the  form  of  a  glove.  This  was  preceded  by  intense  redness  of 
the  skin,  and  coincided  in  time  with  a  menstrual  period,  The  affection  was 
therefore  not  improbably  due  to  vaso-motor  disturbance. 

398.  Warts  and  moles.  The  skin  is  the  seat  of  certain  peculiar  for- 
matious,  which  are  characterized  by  the  presence  of  nests  and  clusters  of 
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epithelioid  cells.  They  affect  the  cutis  chiefly,  and  appear  at  h;rth  or  in 
the  first  ten  or  twenty  years  of  life. 

The  nests  and  clusters  (Fig  157  d)  consist  of  epithelioid  cells  with 
largo  oval  vesicular  nuclei.  They  lie  in  the  lower  reticular  layers  of  the 
cutis  or  in  the  papillaa,  and  are  separated  by  vascular  connective  tissue: 
but  there  are  neither  vessels  nor  fibrous  tissue  in  the  cell-clusters  them- 
selves.  When  the  clusters  are  few  in  number  they  give  rise  to  no  visiblo 
change  on  the  surface  of  the  skin,  but  when  they  are  more  abundant 
they  canse  the  surface  layers  to  project  into  small  flattened  or  tuberous 
prominences. 

The  groups  of  cells  arc  in  general  distinct  from  each  other,  andocca- 


Fio,  IN.    Skction  throuoh  two  papills  fkou  a  coTAiramm  wart. 
{Carmine  staining:  ;■:  M^ 

a,  thickened  homy  layer  of  the  epidermis,         <f,  cell-nesU  and  cluster*  (n  tkfl  p*p!31a\  and 

b,  *  pearl '  of  epidermal  cella.  d, ,  In  the  reticular  t  inane  of  the  cutla. 
C  rete  Malpighil,  e,   vascular  connective  tlatue. 


sionally  exhibit  a  certain  regularity  of  arrangement  into  columns  dil 
at  right  angles  to  the  surface  of  the  skin.  When  they  are  very  abun< 
and  the  intervening  fibrous  tissue  scanty,  the  regularity  is  lost  and  the 
affected  part  seems  made  up  of  cells  scattered  uniformly  through  the  tis- 
sue and  separated  partly  by  blood-vessels. 

The  overlying  epidermis  and  the  interposed  fibrous  tissue  frequently 
contain  yellow  or  brown  pigment,  but  the  cells  themselves  rarely  contain 
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iv.     Such  pigmented  spots  form  tlio  basis  of  freckles,  sun-spots,  mo- 

ier*a  marks,  warts,  moles,  and  pigmentary  nflevi. 
Freckles  (epheUdes)  are  small  irregular  brownish,  spots  seen,  usually 
on  the  face,  in  young  people,  and  generally  disappearing  with  advancing 
years.  They  sometimes  however  persist  throughout  life.  Mother's 
niiirks  (lentiffines)  are  larger  and  more  definite  in  size  and  dark-brown  in 
color;  they  are  either  congenital  or  appear  in  infancy,  and  then  remain 
unchanged  throughout  life.  Moles  and  pigmentary  naevi  are  congenital 
patches  of  various  sizes,  either  level  with  the  skin  or  slightly  raised,  and 
varying  from  yellow  to  brownish-black  in  color.  They  are  often  beset 
with  hairs  which  are  stronger  and  stouter  than  those  in  the  neighboring 
skin;  they  are  then  called  hairy  moles  (nmvipilosi). 

Warts  (verrucse)  vary  in  diameter  from  1  to  20  millimetres.  When 
the  characteristic  clusters  of  cells  lie  chiefly  in  the  cutis  and  only  to  a 
small  exteut  in  the  papillae,  the  surface  of  the  wart  is  smooth.  When 
the  papillsB  are  more  extensively  invaded  (Fig.  158  e)  the  surface  becomes 
somewhat  rough  and  tuberous.     When  they  constitute  the  chief  seat  of 


a,  epidermis 
t>,  cutis. 


Fio,  158,    SienoH  through  a  aorrWAHT. 
{Aniline-brown  staining:  X   ]0,J 

c,  cellular  growth  In  thft  caUa. 
e,  cellular  growth  in  tlie  papilla?. 


the  cellular  growth,  they  become  enlarged  and  elongated,  and  the  wart 
becomes  papillomatous. 

The  epidermis  covering  a  smooth  wart  is  not  usually  thickened,  and 
the  wart  is  therefore  soft  (verruca  mollis  or  carnea).  In  the  case  of 
rough  warts  the  epidermis  is  generally  hypertrophied  (Fig.  157  a),  and 
between  the  elongated  papillae  are  formed  dense  concentric  clusters  or 
1  pearls  '  of  horny  cells  (Fig.  157  b);  the  wart  is  therefore  hard  (verruca 
dura). 

The  significance  of  these  cutaneous  growths  in  relation  to  the  aetiology  of 
tumors  haa  already  been  discussed  (Art.  179).  Inasmuch  as  they  are  usually  con- 
genital or  appear  in  the  first  few  years  of  life,  it  is  not  unnatural  to  regard  them 
as  untransformed  remnants  of  embryonal  tissue,  which  on  occasion  proceed  to 
grow  and  to  develop  after  birth,  Demi£vtlle  has  recently  (Virch.  Arch,  vol  81) 
investigated  the  nature  of  pigmentary  moles  and  mevi,  and  thinks  the  cellular 
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I  and  clusters  are  derived  from  the  adventitia  of  the  blood-vessel*.  Voif 
Recklinghausen  (Die  muitiplen  Fibromeder  Haul  Berlin  !SS2j,  who  deals  mainly 
with  soft  warts,  thinks  the  ceil-groupB  are  developer!  in  the  lymphatics  and 
lynph-spaces,  and  regards  the  growth  as  a  lymphangio-fibroma.  The  name  can- 
not be  regarded  as  very  apt,  for  the  term  fibroma  is  inapplicable  to  a  s1 
almost  wholly  made  up  of  cells.  Von  Recklinghausen  makes  out  that  the 
first  appear  in  the  papillary  layer  of  the  cutis,  and  penetrate  from  this  into  the 
Bubstance  of  the  papillae  themselves;  but  this  is  true  only  in  certain  cases.  In 
papillomatous  warts  and  in  the  smaller  pigmented  moles  the  characteristic  cells 
often  lie  altogether  or  nearly  so  in  the  papiliee.  When  the  cell*groupg  are  few  in 
number  they  are  seen  to  lie  around  the  vessels*  but  when  they  are  more  numer- 
ous no  such  relation  can  1m?  made  out. 

399.  Fibromata  of  the  skin  are  of  two  kinds,  the  hard  and  the  soft. 
The  soft  variety  is  the  more  common,  and  is  referred  to  as  fibroma  mol* 
1  use  urn. 

The  tumors  so  called  vary  in  size  from  that  of  a  millet-seed  to  that  of 
iv  man's  head.     The  smallest  of  them  lie  embedded  and  hidden  in  the 


Fig.  199.    Fibroma  (jrcuRoriBROJLi)  molujscum. 
(Injected preparation,  stained  with ha^matoxplin:  X  85.) 
O,  vascular  III  irons  MMDA, 
h.  papilla  thinned  and  flattened  out  by  distention. 

skin,  but  the  larger  ones  (often  spoken  of  as  *  wens/  Art.  404)  are  gener- 
ally protuberant  and  often  stalked  (fibroma  pendulum).  They  are  al- 
ways soft  and  flacckl,  and  the  surface  is  usually  wrinkled.  As  a  rule  the? 
are  multiple  and  sometimes  appear  in  enormous  numbers,  so  that  the 
skin  is  thickly  beset  with  smooth  or  wrinkled  or  pendulous  growths  of 
all  sizes.  The  skin  of  the  trunk  is  the  favorite  seat.  There  are  usually 
a  few  large  tuberous  growths  among  the  multitude  of  smaller  ones. 

The  tumors  consist  of  grayish  semi-translucent  moist-looking  tissue, 
composed  of  thin  flattened  spindle-cells  and  delicate  fibril)®. 

Some  forms  are  firmer  than  others;  the  less  firm  varieties  are  rich  in 
small  cells  and  the  fibrillation  of  the  intercellular  tissue  is  indistinct; 
the  firmer  varieties  have  fewer  cells  and  are  markedly  fibrous,  but  in  no 
case  is  the  tissue  so  coarsely  fibrous  as  that  of  the  normal  cutis.  The 
growths  are  developed  in  the  reticular  layer  of  the  cutis  (Fig.  159),  and 
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when  they  project  above  the  surface  of  the  skin  the  pspillje  are  thinned 
and  flattened  out.  The  new-formed  tissue  may  invade  the  papillae  di- 
rectly, or  may  advance  into  the  subcutaneous  tissues. 

Von  Recklinghausen  by  his  careful  and  exhaustive  researches  has 
established  the  fact  that  the  multiple  fibromata  of  the  skin  are  in  reality 
neurofibromata  or  neuromatous  fibromata  (Art.  154),  They  are  de- 
veloped from  the  fibrous  sheaths  of  the  smaller  cutaneous  nerves,  and 
thence  invade  the  fibrous  structures  of  the  vessels,  the  sweat-glands  and 
their  duets,  and  the  hair- follicles.  The  softer  varieties  still  contain 
nerve-flbreej  winch  run  axially  through  the  tumors,  or  subdivide  and 
Ives  in  their  substance.  In  the  firmer  tumors  the  nerve- 
fibres  cannot  be  traced.  The  fibrous  change  (hyperplasia)  extends  some 
little  way  up  the  nerve-fibre  from  the  point  where  it  enters  the  tnmor. 

When  a  fibroma  is  carefully  dissected  it  is  seen  to  be  made  up  of 
strands  of  dense  fibrous  tissue  lying  parallel  to  each  other  and  united  by 
loose  cross-fibres.  The  structure  of  the  whole  growth  is  in  fact  plexi- 
form,  and  so  resembles  that  of  the  small  neurofibromata  which  are  found 
seated  directly  on  the  nerves. 

Multiple  cutaneous  neurofibroma  is  either  congenital  or  begins  to  ap- 
pear in  infancy:  it  is  never  truly  an  acquired  affection.  M tiny  cases 
have  been  shown  to  be  hereditary.  Where  a  predisposition  is  known  to 
exist,  frequently  recurring  irritation  sometimes  leads  to  the  development 
"f  the  affection.  Very  frequently  it  is  accompanied  by  the  growth  of 
fibroraatous  tumors  on  the  deeper  nerve-trunks,  which  accords  with  the 
view  of  its  nature  already  expressed. 

As  the  tumors  grow  they  invade  the  fibrous  sheaths  of  the  various 
tubular  structures  seated  in  the  skin,  and  occasionally  reach  an  enorm- 
ous size.  In  this  case  they  give  rise  to  the  appearance  of  elephantiasis, 
the  affection  having  on  this  ground  being  described  as  pachydermatocele 
(Valentine  Mott),  elephantoid  molluscum  (Nelaton),  and  elephan- 

ui  mollis  (Virchow);  to  distinguish  it  from  acquired  elephant 
(Art,  395)  we  may  perhaps  designate  it  congenital  elephantiasis.  The 
affection  does  not  always  take  the  form  of  circumscribed  tumors,  but 
sometimes  gives  rise  to  extensive  and  general  thickening  and  overgrowth 
of  the  skin  (dermatolysis),  which  liea  in  loose  overlapping  bulges  and 
folds  like  that  of  a  hippopotamus  or  elephant, 

Fibromata  of  various  sizes  are  met  with  which  are  not  neuromatous. 
They  form  hard  or  soft  nodes  seated  in  the  skin  or  subcutaneous  tissues. 

Keloid  is  a  very  rare  variety  of  fibroma.  It  takes  the  form  of  tuber- 
ous or  discoid  or  band-like  growths  seated  in  the  corium  beneath  the 
papillary  layer.  The  papilla*  and  epidermis  are  intact.  When  fully  de- 
veloped the  growth  consists  almost  exclusively  of  bundles  of  coarse  fibres. 
In  its  earlier  stages  it  contains  numerous  spindle-cells, 

Cicatricial  keloid  must  be  distinguished  from  true  or  .spontaneous 
doid.     It  grows  in  the  substance  of  a  senr,  and  is  therefore  not  covered 
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with  papillae.  In  other  respects  it  may  resemble  the  true  keloid-  The 
disease  called  *  Addison's  keloid,'  and  now  known  as  morphoea,  is  in  no 
way  related  to  these  affections:  it  is  a  hypertrophic  condition,  somewhat 
resembling  scleroderma  (Art.  396). 

Tin?  genesis  and  significance  of  the  multiple  cutaneous  fibromata  have  been 
worked  out  by  VON  Reckukohausen  (Die  multiplen  Fibromedi  r  Hunt  mid  ihre 
Beziehung  zu  den  multiplen  Neuromen  Berlin  1882).  He  investigated  with  the 
uuuost  care  their  relations  to  the  various  constituents  of  the  skin  and  their  de- 
velopments from  the  fibrous  sheaths  of  the  nerves,  and  thus  made  clear  many 
facts  that  were  before  unexplained.  He  also  examined  their  connection  with  the 
fibromata  (false  neuromata)  of  the  nerve-trunks,  and  with  several  allied  affec- 
tions of  the  skin  such  as  elephantiasis  mollis,  Bruns  ( Yirch.  Arch,  vol.  50)  and 
Czerny  {Langenbeck's  Arch,  xvn.)  had  already  pointed  out  the  close  connection 
of  the  latter  affection  with  multiple  neurofibroma.  Von  Recklinghausen  gives 
hi  his  tract  a  summary  of  tin?  hitherto  published  cases  and  memoirs.  He  re- 
gards the  elephantoid  hypertrophic  folds  of  the  skin,  referred  to  in  the  text  as 
dermatolysis,  not  as  due  to  the  extension  of  a  neurofibromatous  growth,  but  as 
a  primary  neuropathic  affection  similar  to  neuropathic  papilloma. 

Labbe  and  Lboros  (Journ.  de  Vaunt,  et  de  la  physiologie  1881)  describe  a  cir- 
cumscribed hypertrophy  of  the  papillae  associated  with  hyperplasia  of  the  touch- 
corpuscles.     They  call  it  papillary  neuroma. 

On  keloid  see  Lanohans  (Yirch.  Arch,  vol,  40);  Babesio  (Yierte\j.f.  Derm.  u. 
Syph.  vii.);  Warren  {Sitzungsber  d.  Wiener  Akad.  1868);  Fagge  {Guy* 8  Hasp. 
Hep,  1868);  Kaposi  (Hebra*  s  Diseases  of  the  skin  m.,  with  further  references); 
Dtjhrino  (Diseases  of  the  skin  1882). 

400,  In  addition  to  the  inflammatory  and  tumor-like  cutaneous 
growths  there  are  others  (mostly  in  the  form  of  warty  thickenings  of  the 
skin)  in  which  all  the  constituent  elements  of  the  skin  take  part  with- 
out any  notable  change  of  structure.  They  are  most  frequently  met 
with  in  the  face  and  form  gland-like  often  hairy  prominences.  On  the 
nose  they  appear  as  largo  irregularly  lobulated  swellings  known  as  rhi- 
no phy  main  (Hebra).  They  consist  essentially  of  a  thickening  of  the 
fibrous  tissue  of  the  skin  with  hyperplasia  and  cystic  dilatation  of  the 
sebaceous  glands:  occasionally  adipose  tissue  is  developed  in  the  thick- 
ened cutis.  The  result  is  the  elevation  of  the  papillary  layer  with  the 
overlying  epidermis  (thickened  or  not)  into  circumscribed  projections. 

Moll  use  um  contagiosa  m  (epithelionm  molltiscum,  mollusc  um  epi- 
theliale,  sebaceous  wart,  cndocystie  condyloma)  is  the  term  comm 
used  to  designate  a  peculiar  tnmor-liko  growth  in  the  skin,  the  var 
of  other  names  proposed  indicating  that  authors  are  not  yet  agreed  on 
the  exact  pathological  significance  of  the  affection. 

Some  English  and  French  authors,  with  Hebra  and  Kaposi,  regard 
moUuscum  coniagiosum  as  duo  to  a  distention  of  the  sebaceous  glands 
with  ^accumlllated  cells,  in  which  some  of  the  cells  undergo  a  | 
metamorphosis.  Others  like  Virchqw,  Bizzozero,  Manfrbdi,  Perls, 
and  Thin,  consider  it  to  be  a  purely  epidermal  growth  not  starting  in 
the  sebaceous  glands.     According  to  them  it  is  a  simple  hyperplastic 
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growth  of  epidermal  cells,  starting  in  the  hair-follicles  (Viuchow)  or  in 
nUTpupillary  }>ortion  of  the  rete  Maipighii  (Bizzozero,  Manfredi). 
Nodes  as  large  as  a  pea  or  larger  are  thus  formed,  and  may  he  grouped 
in  clusters.  On  section  their  structure  appears  to  be  racemose  or  gland- 
like, the  nodes  being  made  up  of  nests  of  epidermal  cells  separated  by 
fibrous  septa.  The  cells  on  the  outside  of  the  clusters  are  columnar,  la 
the  centre  of  the  nests  lie  peculiar  bodies  like  swollen  starch-grains, 
either  free  or  enclosed  in  cells.  These  bodies  are  characteristic  of  the 
affection,  and  are  by  some  regarded  as  degenerate  epithelial  or  epider- 
mal cells,  by  others  (Klebs,  Bollinger)  as  parasitic  organisms.  As 
the  affection  occasionally  appears  simultaneously  in  persons  who  live  to- 
gether it  is  often  regarded  as  contagions  (Virchow);  hut  this  is  denied 
by  other  observers,  and  apparently  with  good  reason. 

The  name  moUuscum  eontaoioBum  is  due  to  BaTkMAK  (Delineations  of  cutane- 
ous diseases  (Plate  lxi.\)  London  1817).  Virchow  regards  the  contagiousness  of 
the  disease  as  established  Vireh,  Arch,  vol,  83,  and  names  it  epithelioma.  O. 
Simon  {Deutsche  med.  Woch.  1876),  C.  B6ck(  Viertelj  f,  Derm.  u.  Syph.  n),  BlZZO- 
ZERO  and  Manfredi  {Arch,  p.  I.  scienze  meti.  L]  hold  that  khft  disease  originates 
in  a  redundant  multiplication  of  the  cells  of  the  rete  Maipighii.  The  latter  au- 
thors also  describe  how  the  characteristic  ( tnolluscutn  bodies*  are  derived  from 
epidermal  cells.  According  to  Thin  (Jottm.  of  AnaL  and  Physiol.  1881)  groups 
of  small  granules  make  their  appearance  in  the  cells  of  the  hair-follicles,  and  then 
in  those  of  the  surface  layers  of  the  skin;  these  granules  are  afterwards  trans- 
formed into  homogeneous  masses.  The  epidermal  cells  begin  then  to  grow- 
downwards  into  the  fibroua  layers  of  the  cutiat  and  in  the  growing  cells  similar 
homogeneous  bodies  appear. 

For  cases  see  Faooe  (Guy's  Hosp.  Rep.  1870),  Dvoe  Duckworth  (St  Barth, 
Hasp.  Rep.  1868, 1870),  Hutchinson  {Clinical  Surgery  vol.  I.  London  1878),  Mori- 
son,  Thin,  etc.  (Path.  Sac  Trans.  1881). 

As  against  the  contagious  nature  of  the  affection  it  may  be  mentioned  that 
inoculation  with  the  matter  taken  from  the  tumors  does  not  tend  to  reproduce  it. 

401.  Among  the  connective-tissue  growths  starting  in  the  cutis 
angioma,  lymphangioma,  and  sarcoma  are  somewhat  common  forms. 

Aiigiomata  appear  as  bright  or  dark  red  often  slightly-raised  patches 
in  the  skin.     They  have  already  been  discussed  in  Arts.   148-151;  and 
vmphangioniata,  which  when  extensive  give  rise  to  soft  tuberous 
swellings  without  discoloration,  have  been  referred  to  in  Art.  152, 

Sarcoma  takes  the  form  of  nodular  tumors,  more  or  lees  raised 
uluive  the  surrounding  surface;  sometimes  they  are  even  pedunculated  or 
mushroom  -shaped.  They  are  usually  solitary,  but  now  and  then  instances 
occur  in  which  a  number  of  sarcomatous  growths  appear  in  the  skin  . 
simultaneously  or  in  quick  succession*  Cutaneous  sarcoma  may  he 
round-celled,  spindle-called,  or  mixed.  The  commonest  form  is  the 
round-celled,  of  which  both  large-celled  (Fig.  50,  Art.  159)  and  small- 
celled  varieties  occur.  Melanotic  and  alveolar  sarcomata  are  also  not 
ncommon.  The  latter  (Fig.  54,  Art.  161)  start  in  cellular  warts  and 
igment-spot8,  and  correspond  closely  with  these  in  their  general  struc- 
13 
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ture.     When  they  start  in  pigment-spots  or  pigmentary  moles  the  sub- 
stance of  the  tiiim.'r  is  pigmented.     Like  other  round-celled  nmg 
these  are  malignant.     Spindle-celled  forms  may  also  start  in  warts  or 
cutaneous  fibromata.     But  all  the  forms  may  arise  in  portions  of  Bkin 
that  previously  appear  altogether  normal. 

Lipumata  of  the  skin  and  subcutaneous  tissue  are  very  frequently 
met  with,  and  sometimes  reach  a  great  size.  The  region  of  the  shoulder 
is  a  favorite  seat. 

Myxoma  and  enchondroma  are  less  common  than  lipoma,  and  oste- 
oma 13  rarer  still.  Myxoma  and  myxofibroma  are  generally  connected 
with  the  external  genitals  in  women. 

Xanthelasma  or  xanthoma  is  a  peculiar  growth,  taking  the  form  of 
pale  or  brownish  yellow  circumscribed  patches  (xanthelasma  planum)  or 
nodules  (xanthelasma  tuberosum),  which  maybe  isolated  or  aggregated 
into  groups.  It  occurs  chiefly  in  the  neighborhood  of  the  eye 
on  the  cheeks,  and  consists  of  a  hyperplasia  or  new-formation  of  fibrous 
tissue,  in  which  fat  is  subsequently  deposited.  Similar  spots  and  nodules, 
often  described  as  xanthoma,  are  produced  on  the  eyelids  by  the  enlarge- 
ment of  the  meibomian  glands  and  the  deposit  in  the  overlving  skin  of  a 
pale  yellow  pigment  Occasionally  the  affection  becomes  multipl- 
even  universal  [xanthelasma  multiplex).  In  many  cases  of  this  kind 
jaundice  has  preceded  the  skin  affection,  and  some  authors  have  regarded 
the  latter  as  connected  with  the  circulation  of  bile-pigment  in  the  blood. 
This  is  certainly  not  true  of  all  cases. 

402.  Epithelioma  (cutaneous  cancer  or  cancroid)  is  by  far  the  most 
important  of  the  epithelial  neoplasms  of  the  skin.     Its  mode  of  gr- 
it us  already  been  described  in  Art.  170  (see  Fig.  62).     The  epithelial 
proliferation  may  start  not  only  in  the  epidermis,  but  in  the  epithelium 
of  the  sebaceous  glands  of  the  hair-follicles.     Three  varieties  might 
he  distinguished,  but  a  more  useful  distinction  is  that  based  on  the  «_■ 
ral  characters  and  appearance  of  the  growth,  inasmuch  as  it  is  difficult 
or  impossible  to  say  in  all  cases  whence  it  first  started.     Thiersch  dis- 
tinguishes a  flat  or  superficial  and  a  deep  or  infiltrating  form.    The 
former  is  met  with  chiefly  in  the  lip,  forehead,  and  nose  ;  and  is  charac- 
terized by  the  fact  that  the  epithelial  ingrowths  and  processes  are  b 
and  shallow.     It  geuerally  appears  as  a  slightly  raised  ulcer  with  hi 
ened  or  infiltrated   borders,  due  to  the   breaking-down  of  a  prill 
cancerous  nude.     Its  growth  is  usually  very  slow,  and  it  may  cicatrize  at 
the  centre  while  the  marginal  ulceration  continues  to  advance.     In  ol 
cases  the  process  of  disintegration  is  more  rapid,  and  the  ulcer  steadily 
increases  in  depth  and  extent.     This  form  is  clinically  described  as  rodent 
ulcer,  and  chiefly  affects  the  upper  part  of  the  face.     The  stroma  of  an 
ulcerating  caucer  is  always  more  or  less  infiltrated  with  cells,  and  these 
may  be  so  abundant  in  some  places  as  to  give  it  the  look  of  granulation- 
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The  superficial  form  seldom  produces  metastatic  growths  in  the 
niphatic  glands  or  elsewhere. 

The  deep  or  infiltrating  form  gives  rise  to  irregularly-shaped  ulcera- 
tions, due  as  in  the  former  case  to  the  breaking-down  of  nodular  epithe- 
lial growths.  From  the  floor  and  edges  of  the  ulcer  often  rise  large 
protuberant  warty  structures,  giving  the  atlection  the  appeauance  of  a 
papillomatous  tumor.  This  form  produces  metastases  oftener  than  the 
other. 

Intermediate  forma  are  not  uncommon  which  it  would  be  difficult  to 
class  definitely  with  one  or  other  of  the  above;  and  other  varieties  having 
no  resemblance  to  either  of  them  also  occur.  In  fact  the  processes  of 
cancerous  infiltration,  proliferation  of  the  fibrous  tissue,  disintegration, 
and  liberation,  may  bo  combined  in  numerous  ways,  and  give  rise  to 

at  diversity  of  appearance  in  the  several  stages  of  the  disease. 

Epithelioma  most  frequently  attacks  parts  where  epidermis  passes  into 
ucous  membrane — such  as  the  lower  lip,  nose,  eyelids,  prepuce,  anus, 
external  female  genitals,  etc.  Occasionally  it  seems  to  start  in  warts  or 
callosities  or  in  scars. 


Some  English  pathologists  insist  on  the  distinctions  between  ordinary  epitheli- 
oma and  what  is  clinically  called  rodent  ulcer  by  English  surgeons.  One  dist  im •- 
tion  drawn  is  that  in  the  former  the  neoplastic  ctjlls  are  recognizably  of  an 
epidermal  type,  fa  rodent  ulcer  they  are  epithelial  but  not  epidermal,  having 
small  nuclei  and  but  little  stability,  as  if  derived  from  glandular  cells  :  they  have 
been  supposed  to  be  derived  from  the  cells  of  the  sweat-glands  (Thin)  or  of  the 
outer-root  sheath  of  the  hairs  (Fox).    See  Thiersch  (ZJsr  Epithelialkrebs  Leipzig 

P"ri,  MOORB  {Rodent  Cancer  London  1867),  Warren  {Rodent  Ulcer  Boston, 
Time*  ami  Guz.  1,  1880),  Hutchinson  (Clinical  Surgery  vol.  i.  London,  1- 
,  Fox,  Butun,  and  others  {Path.  Soc.  TYam.  1878-79,  in  which  references  to 
-r  literature  will  be  found),  Kaposi  (Hebra's  Diseases  of  the  afcwuv. ,  Path,  u, 
op.  d.  HautJcrankheiten  Vienna  1880). 
Idenoma  of  the  sweat-glands  is  a  somewhat  rare  affection.     It  gives 
rise  to  nodules,  which  break  down  and  ulcerate  (Verneuil,  Arch,  gSnS- 
rahs  1854  ;  Thiersch,  Der  EpUhdialkrebs  1865). 

Secondary  neoplasms  of  the  skin  are  not  very  common,  though 
they  do  occur  in  connection  with  both  connective-tissue  and  epithelial 
tumors.  Malignant  growths  of  the  skin  itself  are  especially  apt  to  infect 
healthy  parts  of  it,  and  give  rise  to  daughter- tumors.  Of  growths  in 
other  organs  mammary  cancer  is  the  most  apt  to  produce  cutaneous 
metastases. 


CHAPTER    XLL 


AFFECTIONS  OF  THE  SEBACEOUS  GLANDS,    HAIR,   AND  NAIL& 

403.  Disorders  of  the  sebaceous  secretion.    In  normal  conditions 
the  epithelium  of  the  sebaceous  glands  secretes  a  small  quantity  of 
oily  liquid,  which  becomes  condensed  in  the  gland  or  m  its  duct  to  a 
semi-fluid  grease-like  substance  containing  disintegrated  cells.     If 
secretion  becomes  ovec-abundant  we  have  what  is  called  seborrhea  or 
steatorrhcea,  with  its  consequences  which  go  by  the  various  nanir 
U  it  at  furfur  acea,  acne  sebaeea,  ichthyosis  scbacea,  etc.     According  ai 
secretion  dries  into  scales  and  crusts  or  remains  liquid  and  oily  we  have 
seborrhcea  sicca,  squamosa,  furfuracea,  or  seborrhosa  oleosa. 

The  scales  and  crusts  are  often  dirty  and  discolored,  and  occasi. 
form  broad  greasy  scabs  or  lamellee,  from  the  under  side  of  which  pro- 
cesses pass  into  the  openings  of  the  sebaceous  ducts. 

Seborrhcea  may  be  local  or  general.  The  local  variety  chiefly  affects 
the  seal] i  atid  the  external  genitals.  General  seborrhoea  is  rare,  an 
usually  met  with  only  in  new-born  infants;  the  abundant  secretion  of 
vemix  caseosa  which  ia  normal  in  the  intra-uterine  period  is  in  fact  con- 
tinued after  birth.  The  abundaut  sebaceous  secretion  from  the  glands 
of  the  scalp  which  is  normal  during  the  first  year  of  life  sometimes  gives 
rise,  in  neglected  infants,  to  large  fissured  dirty  cheesy-looking  crusts  or 
cakes,  consisting  of  fatty  matter,  dirt,  epidermal  scales,  and  hairs. 

Seborrhcea  often  affects  enfeebled  or  anssmic  patients.  The  skin  of 
the  trunk  and  limbs  becomes  covered  with  dry  glistening  scales,  whence 
the  affection  is  sometimes  referred  to  as  pityriasis  tabescentium.  When 
the  scalp  only  is  affected,  the  dried  secretion  taking  the  form  of  abund- 
ant branny  scales,  the  affection  is  called  (land  r  iff  or  pityriasis  furfur* 
cm  capilUtii;  when  the  scales  are  large  and  thick  it  is  sometimes  called 
ichthyosis  sebdcea* 

Asteatosis,  in  which  the  sebaceous  secretion  is  diminished,  is  rare 
as  an  idiopathic  affection.  It  is  usually  secondary  to  other  affections 
like  ichthyosis,  prurigo,  psoriasis,  pityriasis  rubra,  leprosy,  etc.  The 
skin  becomes  dry  and  fissured,  and  is  shed  in  scales  or  flakes. 

404.  Various  disorders  of  the  skin  are  due  to  the  accumulation  of  se- 
bum in  the  glands  or  ducts  in  consequence  of  some  obstruction  of  the 
outlet.  The  obstruction  is  usually  due  to  the  drying  of  sebum  or  the 
deposit  of  dirt  at  the  mouth  of  the  duct. 
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Comedones  are  small  elevations  of  the  skin  due  to  plugging  of  the 
sebaceous  ducts,' or  of  the  common  opening  of  duct  and  hair-follicle. 
When  the  plug  is  squeezed  out  it  appears  as  a  whitish  and  somewhat 
firm  pear-shaped  or  cylindrical  mass  of  the  size  of  a  pin-head,  the  super- 
ficial end  being  stained  black  or  brown.  It  consists  of  sebum  and  horny 
epidermal  cells,  and  often  contains  minute  hairs,  and  the  mite  called 
Demod&x  follicular um  (Art.  225)*  According  to  Unna  {Virch.  Arch, 
vol.  82),  the  staining  of  the  *  head  '  of  the  comedo  is  due  to  the  presence 
of  pigment  either  free  or  contained  in  the  horny  epidermal  cells.  Come- 
dones usually  occur  on  the  forehead,  cheeks,  and  chin,  and  occasionally 
the  chest. 

Milium  (f/rututn  or  acne  albtda)  consists  of  small  roundish  white  or 
yellowish  elevations  of  the  skin,  due  to  the  accumulation  of  sebum  and 
epidermal  cells  in  sebaceous  glands  whose  outlet  has  become  obliterated. 
Occasionally  the  accumulation  may  distend  the  tubes  of  the  associated 
hair-follicles  into  cysts  of  considerable  size.  The  skin  of  the  eyelids  is  a 
favorite  seat.  When  the  nodule  is  incised  and  the  contents  evacuated, 
they  are  often  found  to  be  concreted  into  a  firm  and  sometimes  even 
stony  core. 

Wens  or  sebaceous  cysts  (atheroma  or  sleatoma)  are  due  to  the  collec- 
tion of  more  or  less  fluid  secretion  distending  the  lumen  of  the  sebaceous 
gland,  its  duct,  and  the  neighboring  hair-follicle  into  a  cyst,  which  may 
be  as  large  as  a  walnut  or  even  considerably  larger.  The  contents  of  a 
wen  may  be  soft  and  pulpy  or  firm  and  friable.  They  consist  of  fatty 
detritus,  sebum,  epidermal  cells,  and  sometimes  tablets  of  cholesterin 
and  hairs,  all  enclosed  in  a  capsule  made  up  of  layers  of  epithelial  cells 
and  fibrou3  tissue.  They  are  usually  seated  on  the  scalp,  more  rarely  on 
the  back  of  the  neck  or  on  the  face,  trunk,  and  limbs. 

Sometimes  papillary  outgrowths  covered  with  epidermoid  cells  arise  from  the 
inner  surface  of  the  wall  of  a  sebaceous  cyst,  and  may  increase  in  size  so  as  to  fill 
up  the  cavity.  Forste r  {Wftrzburger  Verhandlimgen  x.)  has  described  this  as 
dry  cancroid;  it  may  in  time  become  calcified*  ChiaRJ  (Naturfarschervermmtn. 
in  Salzburfj  1681)  has  met  with  a  case  in  which  the  internal  layers  of  cells  became 
dry  and  horny,  the  fibrous  capsule  becoming  at  the  same  time  contracted. 
Atheromatous  cysts  are  sometimes  formed  at  the  site  of  persistent  branchial 
clefts  (Art.  8). 

405.  Inflammatory  affections  of  the  sebaceous  glands  and  hair* 
follicles.  Actio  is  the  general  name  given  to  localized  inflammations 
surrounding  the  hair-follicles  and  associated  sebaceous  glands  (Fig.  160). 
It  gives  rise  to  small  red  nodules  or  pimples,  in  which  may  be  noticed 
the  dark  head  of  a  comedo,  or  a  minute  collection  of  pnef. 

The  tissue  around  the  hair-follicle  and  gland  may  be  simply  hyperce- 
mic  and  infiltrated  with  cells  (Fig.  160  i),  or  suppurating;  and  accord- 
ing to  the  intensity  of  the  inflammation  are  distinguished  the  varieties 
tne  indurata,  acne  punctata,  and  acne  pu&tuhsa*     The  extent  of  the 
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inflammation  also   varies  greatly.     Ultimately  however  the 
gland,  and  often  the  hair-follicle  also,  are  destroyed. 

The  cause  of  the  inflammation  is 
probably  to  he  fonnd  in  some  anomaly 
of  the  glandular  secretion.  It  is  easy 
to  understand  that  if  the  secri1 
stagnates  and  becomes  in  some  way  I 
taminated,  it  may  act  as  an  irritant  on 
the  surrounding  tissues. 

A  cue  men  tii  gr  a  (.*ycosi$  ?ion-p> 
siiaria  or  folliculitis  barba)  is  a  sup- 
purative   peri -follicular    in  flam  ma* 
It  gives  rise  to  papules  and  pustules* 
which  are  usually  perforated  I 
The  parts  affected  are  the   beard, 
sometimes  the  scalp. 

Parasitic  ejeoeii  resembles  the  non- 
parasitic affection;  it  is  due  to  the  i 
sion  of  a  fungus  (see  under  tinea 
surans,  Art.  411). 

Boils  or  j urunculi  are  due  to  in- 
flammation of  the  tissue  surrouir 
a  hair-follicle  or  sebaceous  gland,  being 
distinguished  from  the  pimples  or  pus- 
tules of  acne  by  the  much  greater  ex- 
tent and  intensity  of  the  inflammation. 
A  hard  dark-red  swelling  is  produced, 
containing  in  the  centre  a  'core '  or  slough  of  necrosed  tissue:  as  the 
sue  around  suppurates  the  core  is  loosened,  and  ultimately  cast  off  when 
the  boil  '  breal 

Carbuncle  or  anthrax  simplex  resembles  a  boil  in  many  points,  bein* 
a  firm  more  or  less  circumscribed  deep-seated  inflammation  of  the  ak 
but  it  extends  over  a  greater  area,  and  gives  rise  to  a  firm  livid  swelling 
which  may  reach  the  size  of  the  palm  of  the  hand  or  more.  The  swollen 
and  infiltrated  skin  usually  necroses,  and  is  transformed  into  a  dark 
grayish  pulp  or  a  continuous  slough.  The  subcutaneous  tissue  bee- 
necrotic  and  suppurates  beneath  the  slough,  the  pus  usually  breaking 
through  at  several  points.  The  slough  is  ultimately  cast  off,  leaving  an 
open  granulating  wound. 

406.  Lichen  (according  to  Hebra  and  Kaposi)   is  an  eruption  of 
papules,  which  remain  as   such  throughout,  and  do  not  pass  into 
other  form  of  efflorescence. 

Liehtn  screfulosut  is  a  chronic  affection,  in  which  pink  or  brownish 
flattened  papules  are  formed,  eaeli  rapped  witli  a  small  scale.     It  is  i 
with  chiefly  in    scrofulous    patients,    and   usually  affects  the    trunk. 


Fio.  ICO. 

VERTlCAt.  SEOTIOX    THROOQH   AN  AON«PtTS- 
TUL*. 

(After  KAPOSI:  slightly  magnified.) 

a,  epidermis. 

6,  Inflammatory  Infiltration  of  the  co- 
r.n'ii  ■RYNIAdlBff  the  gland  and  hair- 
follicle  and  of  the  neighboring  pt%\>  < 

C  sebaceous  gland  the  contents  of 
which  have  been  mostly  evacuated;  the  re- 
mainder consists  of  pus  and  fatty  epithe- 
lial detritus. 

d,  the  hair-follicle  connected  with  the 
gland  tin  oblique  section). 

e,  altered  papilla'. 
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According  to  Kaposi  it  is  due  to  inflammatory  infiltration  and  exuda- 
tion in  and  around  the  hair-follicles  and  sebaceous  glands,  and  in  the 
neighboring  papilla?.  The  scales  are  composed  of  epithelial  cells  which 
accumulate  round  the  openings  of  the  follicles. 

Lichen  ruber  acuminatum  is  characterized  by  the  appearance  of  scat- 
tered hard  rod  nodules,  each  capped  with  a  little  knot  of  epidermal 
scales,  and  tending  to  coalesce  into  irregular  desquamating  patches.  In 
the  course  of  years  the  affection  may  extend  over  the  entire  surface  of 
the  body.  The  process  starts  in  and  around  the  hair-follicles  (Hebra, 
Kaposi,  Neumann),  beginning  with  hyperplasia  of  the  cells  of  the 
outer  root-sheath;  cellular  outgrowths  from  the  follicles  penetrate  the 
surrounding  structures,  and  the  papillae  and  reto  Malpighii  become  in  ni- 
trated with  cells  or  themselves  undergo  proliferation.  In  lichen  ruber 
planus  the  papules  are  flattened  and  umbilicated,  they  are  red  or  dull 
pink,  and  the  continuous  patches  into  which  they  coalesce  have  a  shining 
look  and  do  not  desquamate. 
407.  Affections  of  the  hair  and  nails.  Each  hair  according  to  its 
size  has  a  definite  period  of  existence.  When  this  is  at  an  end,  the  hair 
is  shed  and  its  place  is  taken  by  a  new  one.  The  replacement  is  affected 
bj  the  cells  at  the  tip  of  the  papilla  ceasing  to  grow  and  multiply,  in 
consequence  of  which  the  old  hair  with  its  inner  root-sheath  is  separated 
from  the  papilla.  The  young  hair  is  then  produced  by  the  renewed 
growth  of  the  cells  of  the  papilla  left  behind  on  the  separation  of  the  old 
hair.     Long  thick  hairs  live  longer  than  short  and  floe  ones. 

To  maintain  the  uniform  growth  of  the  hair  as  a  whole  a  constant 
relation  must  be  kept  up  between  the  loss  of  old  hairs  and  the  production 
of  new.  When  this  relation  is  disturbed  by  hindrances  to  production, 
the  result  is  alopecia  or  baldness.  Kaposi  distinguishes  the  following 
forms. 

Alopecia  adnata,  or  congenital  absence  of  hair,  is  seldom  an  enduring 
condition. 

pecia  (calvities)  acqutsita  is  natural  in  old  age  {alopecia  senilis),  but 
it  may  appear  at  any  period  of  life  (alopecia  pre  mat  urn).    In  the  bald 
of  age  the  skin  exhibits  the  changes  described  in  Art.   364;    but  it  is  to 
be  noted  that  they  do  not  appear  till  after  the  hair  has  disappeared;  they 
cannot  therefore  be  the  eause  of  the  baldness. 

Alopecia  prematura  may  be  idiopathic  or  symptomatic.  In  the  former 
case  the  hair  falls  off  without  visible  disease  of  the  skin.  When  the  de- 
nudation takes  the  form  of  isolated  patches  the  affection  is  described  as 
icia  areata  (area  Celsi  or  porrigo  tfecaham).  In  some  instances  it 
extends  to  every  spot  on  which  hair  occurs.  As  to  its  cause,  some  au- 
thors regard  it  as  a  micro-parasitic  affection  (Eiohhorst,  Virch.  Arch. 
vol  78;  Lassar,  Deulsch.  Med.  Work  1881;  Thin,  Prog.  Hog.  Soc. 
1881,  Brit.  Med.  Journ.  2,  1882,  the  associated  fungus  being  named  by 
him  Bacterium  decalvans),  while  others  with  much  less  reason  speak  of 
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it  as  a  trophoneurosis.    In  senile  alopecia  obliteration  of  the  capillaries 
supplying  the  hair  papillae  has  been  noticed.     In  the  premature  form 
follicles  sometimes  appear  stunted  and  atrophied. 

The  causes  of  symptomatic  alopecia  are  better  understood.  Any  io- 
ilammatury  process  which  seriously  disorders  the  nutrition  of  the  skin, 
such  as  eczema,  erysipelas,  acne,  lupus,  syphilitic  eruptions,  etc.,  mav 
give  rise  to  baldness.  The  continuous  development  of  the  hair  from  its 
bulb  is  interfered  with,  and  the  hair  thus  ceases  to  grow  and  is  shed. 
If  the  papillae  are  not  destroyed  the  hair  may  afterwards  be  reproduced. 

Alopecia  aue  to  chronic  exudative  affections  of  the  skin,  such  as  psori- 
asis, lichen  ruber,  or  eczema,  is  described  as  alopecia furfuracm  or  p 
rudes.     Seborrhoea  is  a  common  cause  of  baldness.     The  hairs  are  im- 
perfectly formed,  and  they  therefore  fall  off  sooner  than  they  should 
they  are  replaced  only  by  thin  downy  hairs,  and  after  a  time  no  new 
hair  is  produced  at  all. 

The  nails  are  frequently  misformed  or  defective,  and  abnormally 
thin  or  brittle,  especially  as  a  result  of  inflammations  or  of  direct  injury. 

408.  Overgrowth  of  hair  (hypertrichosis,  hiriutUi,  polytrichia) 
may  be  congenital  or  acquired.  The  whole  body  or  isolated  parti  of  it 
may  be  abnormally  hairy.  Congenital  hairiness  seems  to  be  hereditary 
in  some  families.  Cases  are  known  in  which  not  only  the  trunk  and 
limbs,  but  also  the  greater  part  of  the  face  and  even  the  nose,  have  been 
covered  with  hair.  Hair  on  the  chin  and  upper  lip  in  women  is  not 
uncommon.  Moles  and  pigment  spots  are  often  abnormally  beset  - 
hair  (Art.  398). 

Overgrowth  of  the  nails  in  length  and  thickness  is  frequently  met 
with,  and  they  are  often  at  the  same  time  distorted,  rough,  or  tubercu- 
lated.  Excessively  long  nails  become  curved  into  claws  (pnychogrypho- 
8i$)*  When  they  become  excessively  broad  they  are  apt  to  cut  into  the 
soft  parts,  giving  rise  to  haemorrhage  and  inflammation  (paronychia). 
Vegetable  parasites  sometimes  attack  the  uail  and  its  bed,  which  they 
penetrate  in  all  directions,  causing  it  to  increase  in  size  and  ultimately 
to  soften  and  break  down  (onychomycosis,  Art.  411), 

On  hairy  men  (homines  piloai  or  hirsuti)  see  Wilson  (Diseases  of  the  skin  Loo- 
don  1S67,  Lectures  on  Dermatology  London  1878)  and  Eck&B  (Ueb.  abnorme  B&- 
haarung  des  Menschen  Brunswick  1878). 


CHAPTER  XLII. 

PARASITIC  AFFECTIONS. 

409.  Vegetable  parasites.  The  hypboraycetes  or  moulds  (Arts. 
213,  222),  which  infest  the  human  skin  form  jointed  mycelial  jilaments 
(hypha?)  and  spores  (conidia)  (Fig.  1<U).  Various  names  are  given  to 
the  groups  of  filaments  and  spores  according  to  the  form  of  the  affection 
or  dermatomycosis  which  they  produce.  The  filaments  and  spores  are 
found  chiefly  in  the  epidermoid  structures  of  the  akin,  and  especially  in 
the  hairs  and  hair- follicles.  The  filaments  penetrate  between  the  cells, 
loosen  them  from  each  other,  and  ultimately  separate  them  from  their 
nutrient  base;  the  disintegrated  cells  then  serve  for  a  soil  to  the  growing 
fungus.  Hyperemia  and  inflammation  are  set  up,  and  in  consequence 
scales,  resides,  pustules,  and  scabs,  are  developed.  The  fungi  have  no 
perceptible  effect  on  the  system  as  a  whole.  They  do  not  attack  all  skins, 
but  only  those  which  exhibit  a  certain  predisposition,  though  it  is  hard 
to  say  wherein  this  lies. 

The  mycoses  of  the  skin  are  divisible  into  three  main  forms,  known 
as  Favus,  Tinea  tonsurans,  and  Pityriasis  vesicolor. 

In  addition  to  these  familiar  dermatomycoses  there  are  others  which  are  also 
ascribed  to  the  invasion  of  fungi,  such  as  alopecia  areata,  psoriasis,  and  conta- 
gious impetigo.  TJiey  have  been  already  described.  The  bacterial  affections  of 
the  akin  have  likewise  been  treated  of;  they  are  variola  (Art.  888),  erysipelas 
(Art.  875),  phlegmon  and  malignant  pustule  (Art.  39Q)r  leprosy  (Art.  133  and 
892). 

410.  Favus  (tinea  favosa  or  crusted  ringworm)  chiefly  attacks  the 
scalp,  though  it  is  also  met  with  in  other  parts,  such  as  the  nails.  It  is 
characterized  by  the  formation  of  pale-yellow  cup-shaped  friable  crusts 
usually  perforated  by  hairs,  the  so-called  favus-cups  (wntula).  The 
crusts  vary  from  the  size  of  a  pin-head  to  that  of  a  sixpence. 

According  to  Kaposi  the  favus-cup  begins  as  a  minute  yellow  punc- 
tiform  spot  perf orated  by  a  hair  and  lying  beneath  the  epidermis.  In  a 
few  weeks  it  grows  to  the  size  of  a  pin-head,  and  then  appears  as  a  pale- 
yellow  cup-shaped  disc  showing  through  the  skin.  On  section  the  disc 
(Fig.  162)  is  seen  to  consist  of  mycelial  filaments  and  spores  lying  beneath 
the  horny  layer  of  the  epidermis  (absent  in  the  figure)  in  an  excavation 
of  the  skin.  If  the  cup  is  removed  the  surface  of  the  excavation  has  a 
red  and  moist  appearance.    The  cup  itself  is  whitish  and  friable,  and 
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may  bo  leased  out  when  placed  in  water.     The  fungus  is  culled  Atk 
Sehdnkinii  (from  Schonleix  who  discovered  it  in  1839). 


a 


Fru.  101.    Fcsoi  wwou  a  Foian  paycs-patch  (NEUMAXX). 

a.  wapanM  OOttttUft.  *',  mycelial  filaments, 

c.  epHermal  cell  beset  with  micrococci. 


Flo.  168.    Otfp  on  soctuluk  or  favub  (NEUMA\ 
a,  free  edge  of  the  cup.  /,  epidermis. 

5,  dead  and  disintegrated  homy  layer  of  the       Qt  altered  papilla. 

epidermis.  A,  cellular  infiltration  beneath  the  cup. 

c,  d ,  mycelial  filaments,  (,  cutis. 

r,  eotUdia. 

he  favus-cups  are  not  removed  they  coalesce  to  form  large  con« 
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tinuous  masses.  When  the  horny  ikitt  winch  binds  theni  down  is  cast 
off  or  broken  through,  these  masses  are  exposed  and  dry  up  into  yellow- 
ish mortar-like  crusts.  The  hairs  look  dull  and  powdery  and  are  easily 
pulled  out.  This  is  due  to  the  fact  that  the  hyphaa  and  conidia  enter 
the  opening  of  the  hair-follicle  and  grow  into  the  bulb  and  shaft  of  the 
lair  (Fig.  103  a),  and  also  into  the  root-sheaths. 


Fio.  163L    IIaih  affected  wrr»  waws  {after  KAPOSI). 
a,  hair-bulb  and  shaft. 
L,  root-sheath  beset  with  hyphce  and  couidise. 

The  hair  may  be  actually  extruded  by  the  growing  fungns,  and  the 
papillae  may  become  atrophied  by  pressure.  At  the  Bame  time  the  sur- 
rounding tissue  is  affected  with  more  or  less  intense  inflammation,  which 
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may  take  on  an  eczematons  character.  When  the  fungus  settles  in  the 
nail  (onychomycosis  favosa),  yellowish  deposits  or  thickenings  are  formed, 
and  the  substance  of  the  nail  becomes  loosened  and  softened. 

411.  Tinea  tonsurans  (herpes  tonsurans  or  common  ringworm)  is  an 
affection  produced  by  the  filaments  and  spores  of  Trichophyton  tonsurans 
(discovered  by  Gruby  in  1844).  It  assumes  a  different  appearance  ac- 
cording us  it  occurs  on  hairy  or  non-hairy  parts. 

Tinea  tonsurans  capiUlfn,  or  ringworm  of  the  scalp,  gives  rise  to  bare 
circular  patches  from  the  size  of  a  sixpence  to  that  of  a  crown-piece,  or  to 
an  irregularly  scattered  eruption,  the  hairs  over  the  affected  spots  being 
broken  off  short  and  frayed  at  the  ends.  The  surface  of  the  patches  is 
smoothed  or  scaly,  and  their  margins  are  reddened.  Vesicles  and  scabs 
are  occasionally  produced.  The  patches  may  be  few  or  many,  and  grow 
steadily  in  size  until  the  affection  is  cured. 

On  non-hairy  parts  rings  of  vesicles  (tinea  (Herpes)  tonsurans  vesicu- 
losus)  aud  red  scaly  circular  patches  (tinea  tonsurans  squamosus)  are  pro- 
duced, the  affection  being  then  generally  described  as  tinea  circinata  or 
ringworm  of  the  body.  Sometimes  a  number  of  red  spots  appear  in  rapid 
succession  at  various  points,  and  heal  as  rapidly  without  attaining  any 
great  size. 

Trichophyton  tonsurans  forms  long  slender  and  but  little  branched 
mycelial  filaments;  it  produces  spores  within  the  body,  but  the  mycelium 
ib  not  aggregated  into  scutula  like  that  of  Achorion,  It  readily  pene- 
trates the  hair-shaft,  making  it  brittle  or  rotten.  In  scaly  ringworm  of 
the  body  the  fungus  penetrates  the  upper  layers  of  epidermal  cells  im- 
mediately underneath  the  horny  layer  (Kaposi).  t 

When  the  fungus  attacks  the  nails  (onychomycosis  tonsurans),  they 
become  opaque  and  split  into  lamina),  becoming  at  the  same  time  very 
brittle. 

Sycosis  parasitaria  (tinea  sycosis  or  barber's  itch)  is  duo  to  an  inflam- 
mation of  the  skin  and  subcutaneous  tissue  accompanying  the  invasion 
by  Trichophyton  of  the  hairy  parts  of  the  face  and  neck.  Exudation  and 
suppuration  are  set  up,  and  pustules,  abscesses,  and  papillary  growths, 
are  the  result  (Art.  405). 

Eczema  marginatum  il  an  eczematons  inflammation  caused  by  Tricho- 
phyton, and  affecting  chiefly  the  genitals  and  the  parts  around  them 
(Kaposi). 

41*2.  Pityriasis  versicolor  (tinea  versicolor,  mycosis  microsporia) 
is  characterized  by  the  appearance  of  uniform  pale  or  dark  yellowish  or 
brownish  patches  of  various  sizes  and  shapes,  and  either  smooth  and 
shining  or  dull  and  scaly  on  the  surface.  They  occur  chiefly  on  the  trunk, 
neck,  and  flexor  surfaces  of  the  limbs,  never  on  the  hands  or  feet  or  on  the 
face.  The  epidermis  is  readily  scraped  away  from  the  patches,  and  is 
found  to  contain  the  filaments  and  spores  of  a  fungus  called  Microspores 
furfur  (discovered  by  Eichstedt  iu  IS46).     It  grows  in  the  horny  layer 
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of  the  epidermis  and  does  not  penetrate  the  hairs  or  their  follicles.     It# 
does  not  usually  set  up  any  hyperemia  or  inflammation. 

Pityriasis  rosea  (Gibbet)  or  pityriasis  maculata  and  circinata  (Bazin)  is  an 
affection  of  the  skin  resembling  ringworm,  and  it  is  stated  that  it  is  due  to  a 
filamentous  fungus.  According  to  Behresd  (BerL  klin.  Woch.  88  and  89,  1881; 
34,  188*2),  who  calis  the  disease  Jtoxeola  furfuracea  tierpetiformis,  it  ia  charac- 
terized by  the  formation  of  prominent  rosy  spots  from  the  size  of  a  millet-seed 
to  that  of  a  bean,  which  are  covered  with  powdery  epidermal  scales.  They  gen- 
erally occur  on  the  neck,  and  thence  spread  quickly  over  the  body,  leaving  the 
bead,  hands,  and  feet  unaffected.  The  spots  disappear  in  two  or  three  days.  In 
some  cases  the  epidermal  scales  contain  spores  and  delicate  mycelial  filaments. 

Hkbra  recently  described  (Wiener  med.  Bt&tter  1881)  a  peculiar  itching  my- 
cosis of  the  skin  affecting  the  neck,  elbows,  and  hams,  and  duo  to  a  fungus  re- 
sembling that  of  pityriasis  versicolor.  Small  shining  grayish-yellow  flattened 
are  formed,  which  are  grouped  in  clusters  or  arranged  in  long  rows. 


(Carmine  staining  J  X  SO.) 


a,  horny  layer  traversed  by  numerous 

burrows. 
6,  rete  mueosum,  with  hypertrophled 

and  infiltrated  paplllrc. 


c,  cutis  Infiltrated  with  cell*. 

d,  section  through  an  adult  itch -mite. 

e,  eggs  and  embryos  of  various  sizes. 
/.  excreta  of  the  Itch-mite. 


413,  Animal  parasites.  We  have  already  described  (in  Arts,  225, 
226,  and  235)  the  various  animals  that  infest  the  cutaneous  tissues,  and 
the  affections  to  which  they  give  rise.  Here  we  need  mention  only 
scabies  or  itch,  due  to  the  settlement  of  the  Acarus  scabki  (Art.  225)  in 
the  epidermis. 

The  itch-mite  pierces  the  horny  layer  and  bores  its  way  obliquely 
through  it  till  it  reaches  the  rete  mueosum  in  the  neighborhood  of  the 
papillae.     As  the  epidermal  cells  grow  and  approach  the  surface,  it  con- 
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tinucs  to  work  its  way  downwards  so  as  always  to  keep  below.  In 
way  ft  gives  rise  to  burrows  (cuniculi)  which  penetrate  the  skin  obliquely 
and  are  irregularly  zigzagged  and  curved:  they  may  reach  the  length  of 
one  or  two  centimetres.  The  mite  sits  at  the  blind  end  of  the  burrow 
(Fig.  164),  leaving  behind  its  excreta  (0  in  the  form  of  yellow,  brown, 
or  black  grains  and  lumps.  The  female  also  lays  its  eggs  in  the  burrow, 
and  as  these  are  hatched  the  young  mites  may  bo  seen  in  all  stages  of 
development  (e). 

Tho  irritation  caused  by  the  mite  directly  and  by  tho  scratching  which 
it  induces  gives  rise  to  eczematous  inflammation  of  the  Bkin,  with  the 
formation  of  vesicles  and  pustules,  Pus  may  collect  beneath  the  burrows 
of  the  A  cants. 

When  tho  affection  is  allowed  to  become  chronic  the  skin  inaybt 
gravely  altered,  the  epidermal  layers  being  greatly  thickened  and  j>er- 
yaded  by  the  burrows  in  all  directions.  Inflammatory  hypertrophy  of  the 
cutis  takes  place,  and  the  papillse  (b)  become  enlarged  and  notably  elon- 
gated. The  horny  layer  (a)  may  become  almost  honc3,,combed  or  caver- 
nous from  the  number  of  burrows  which  traverse  it. 


SECTION   VI. 

THE  MUCOUS  MEMBRANES. 


CHAPTER  XLIII. 

STRUCTURE  AND  FUNCTIONS. 

414.  The  general  structure  of  a  mucous  membrane  is  similar  to 
that  of-  the  skin,  and  its  surface  is  everywhere  in  continuity  with  the 
exterior  surface  of  the  body,  In  tcxtural  details,  however,  there  are  con- 
siderable differences.  The  fibrous  or  reticular  tissue  (the  mucosa) 
underlying  the  epithelial  cells  is  looser  and  more  cellular  than  the  cutis  ; 
indeed  in  many  parts  it  assumes  the  structure  of  lymph  adenoid  tissue 
and  encloses  a  multitude  of  lymphoid  elements  in  its  meshes.  The 
epithelial  covering  is  thinner  and  more  delicate  than  the  epidermis,  in 
some  places  consisting  only  of  a  single  layer  of  juicy  cylindrical  cells;  and 
even  where  the  layers  are  numerous  there  is  no  protecting  horny  covering 
as  in  the  case  of  the  skin. 

The  mucous  membranes  are  all  well  supplied  with  blood-vessels  and 
lymphatics,  which  extend  up  to  the  epithelial  Btrata.  The  vessels  are  in 
general  continuous  with  those  of  the  loose-textured  and  vascular  submu- 
cous connective  tissue  (the  sub  mucosa).  The  subraucosa  is  abundant 
in  the  mucous  membranes  of  organs  which  are  exposed  to  rapid  and 
repeated  changes  of  area  and  volume,  and  whose  lining-membrane  is  con- 
sequently apt  to  be  thrown  into  folds.  In  organs,  like  the  uterus,  which 
are  not  exposed  to  such  sudden  variations  the  subnrucosa  is  absent 

The  epithelial  covering  of  the  mucous  membranes  is  highly  permeable; 
so  that  liquids  and  small  corpuscular  bodies  pass-  m  from  the  outer 
surface,  or  pass  out  and  are  excreted  from  the  blood-vessels.  These 
matters  pass  partly  between  the  epithelial  cells,  and  partly  through  their 
substance. 

All  the  mucous  membranes  yield  a  secretion,  which,  apart  from  the 
liquid  excreted  from  the  vessels  (usually  small  in  amount),  is  character- 
ized chiefly  by  the  presence  in  it  of  mucus.  The  mucus  is  derived  from 
certain  of  the  epithelial  cells,  which  elaborate  it  within  their  protoplasm 
and  then  extrude  it.  Lymphoid  elements  also  escape  from  the  reticular 
substructures,  and  passing  between  the  epithelial  ceils  reach  the  surface 
and  form  the  swollen  spherules  kuown  as  mucus-corpuscles.  Accord- 
ing to  Stohb  they  are  most  abundant  where  the  mucosa  contains  lymph- 
adenoid  tissue. 

The  mucus  secreted  by  the  membrane  is  of  great  service  to  it  both 
in  normal  and  in  morbid  conditions.  It  forms  a  protective  covering, 
14 
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and  is  often  of  use  in  warding  off  the  effects  of  noxious  substances  or  in- 
fluences which  may  tend  to  affect  the  membrane  injuriously.  In  certain 
circumstances  the  extruded  lymphoid  elements  may  act  in  a  similar  way. 
If  the  two  together  are  insufficient  to  remove  or  to  withstand  the  noxious 
agency ,  the  mucous  membrane  undergoes  more  or  less  extensive  altera- 
tion and  injury. 

Noxious  matters  also  reach  the  membrane  from  within  by  way  of  the 
blood,  but  the  injuries  so  produced  are  on  the  whole  less  important  than 
the  former  class. 


CHAPTER  XLIV. 

HYPEREMIA  AND  HAEMORRHAGE. 

415.  Congestive  hypenemta.  Many  of  the  mucous  membranes  are 
physiologically  subject  to  periodic  hyperemia,  The  blood-supply  of  tho 
alimentary  canal  during  digestion,  and  of  the  uterus  during  inetistrua- 
tion,  ia  very  strikingly  increased.  The  increase  is  governed  by  vaso- 
motor influences  transmitted  through  the  nerves,  in  obedience  to  which 
the  afferent  arteries  are  dilated,  and  so  convey  more  blood  to  the  parts. 

Morbid  influences  may  likewise  give  rise  to  hyperemia,  either  by 
paralyzing  the  vaso-conatrictor,  or  stimulating  tho  vaso-dilator  nerves* 
The  morbid  stimuli  may  act  on  the  central  nervous  system,  or,  by  reflex 
action,  on  the  mucous  membrane  itself.  The  swallowing  of  hot  food 
makes  the  stomach  hypcraemic  ;  the  inhalation  of  irritating  vapors  or 
the  act  of  rubbing  the  eyelid  will  determine  blood  to  the  bronchi  or  the 
conjunctiva  respectively. 

A  mucous  membrane  when  hypersemic  becomes  intensely  reddened, 
and  the  distended  vessels  can  be  distinguished  on  close  exam  At 

the  same  time  the  secretion  becomes  more  abundant,  often  visibly  so  after 
the  congestion  has  lasted  a  little  time. 

Passive  hyperemia  or  engorg*  nient  usually  gives  rise  to  livid  redness; 
but  if  the  membrane  is  exposed  to  the  air  (as  in  the  case  of  the  In 
the  tint  may  be  almost  arterial.  Long-continued  venous  engorgement 
frequently  leads  to  abiding  varicose  dilatation  of  the  veins.  If  o.^li-ma 
results  from  the  engorgement,  the  membrane  usually  swells  up  and 
sumes  a  sodden  appearance.  Where  the  submucosal  ia  loose  and  open  (as 
:  u  the  intesi  i  i  welling  is  sometimes  v*  rv  tvrmirkable,  the  transuded 

liquid  collecting  in  great  abundance  in  the  meshes  of  the  tissue. 

416.  Haemorrhages  occur  very  frequently  ia  the  mucous  membranes. 
They  may  be  slight,  giving  rise  merely  to  minute  specks  of  eocnymoaie 
and  the  mingling  of  a  few  red  corpuscles  with  the  ordinary  secretion  ;  or 
io  abundant  that  the  membrane  itself  te  rooked  with  blood,  which  at  tho 

0  time  pours  away  from  the  free  surface.  Excessive  haemorrhages  of 
this  kind  often  occur  without  any  perceptible  cause,  especially  in  persons 
congeni tally  predisposed  to  bleeding  (Art.  28).  Many  persona  are  par- 
ticularly subject  bo  bleeding  from  the  nasal  mucous  membrane  ;  others 
bleed  from  the  surface  of  the  large  or  smalt  intestine  or  from  the  bladder, 
sometimes  to  such  an  extent  that  death  ensues.     Congestion,  thrombosis, 
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embolism,  wounds,  disease  of  the  vessels,  may  any  of  them  give  rise  to 
haemorrhage,  and  some  of  the  inflammations  of  the  mneons  membrane  are 
apt  to  assume  a  hemorrhagic  character,  or  at  least  to  be  accompanied 
by  extravasations  of  blood.  Such  extravasations  may  be  due  to  diapede- 
eis  or  to  actual  rupture  of  the  vessels. 

The  consequences  of  haemorrhage  are  various  :  small  extravasations 
are  re-absorbed,  but  often  (as  in  the  intestine)  leave  behind  slaty  or  black 
discolorations  which  may  persist  for  a  long  time.  Frequently  the  tissue 
infiltrated  with  blood  necroses  and  breaks  down  ;  erosions  and  ulcers  are 
thus  produced,  which  at  times  reach  a  considerable  size.  After  extensive 
haemorrhage,  such  as  results  from  intense  and  enduring  engorgement, 
large  and  continuous  portions  of  the  tissue  may  perish,  and  gangrene  not 
uncommonly  sets  in. 


CHAPTER  XLV, 

DEGENERATION,    ATROPHY,   AND  HYPERTROPHY. 


417.  The  various  forms  of  retrogressive  change  described  in  Arts.  32 
-71  may  all  of  them  affect  the  mucous  structures. 

Necrosis  occurs  chiefly  as  the  result  of  mechanical  or  chemical  injury, 
and  also  of  disorders  of  the  circulation  and  inflammation.  The  changes 
produced  are  treated  generally  in  Arts.  32-71,  and  with  reference  to 
particulars  in  Arts.  424-427.  The  issue  of  necrosis  is  always  local  in- 
flammation and  ulceration;  repair  takes  place  by  regenerative  growth,  or 
by  granulation  and  cicatrization. 

In  considering  the  various  modes  of  degeneration  it  is  convenient  to 
separate  the  changes  in  the  epithelial  elements  from  those  in  the  fibroiiB 
tissues  of  the  mucous  membrane.  The  former  show  signs  of  degenera- 
tive change  much  more  frequently  than  the  latter.  One  of  the  common- 
est manifestations  is  an  abnormal  increase  of  the  mucous  secretion  (ca- 
tarrhal inflammation,  Art  420).  Fatty  degeneration  of  the  epithelial 
cells  is  abo  common;  and  abnormal  and  premature  desquamation  plays 
a  considerable  part  in  certain  of  the  inflammatory  processes.  The  fibrous 
structures  are  especially  liable  to  amyloid  disease,  especially  in  the  in- 
testine. The  walls  of  the  vessels  are  the  favorite  seat  of  the  degenerative 
change,  The  fibrous  structures  are  sometimes  affected  by  mucoid  and 
fatty  degeneration,  hut  they  are  much  less  liable  to  such  changes  than 
the  epithelium. 

Atrophy  of  the  mucous  membrane,  by  which  the  epithelium  is  in 
part  destroyed,  is  a  condition  of  the  greatest  importance.  In  the  alimen- 
tary canal  the  process  can  be  followed  in  its  most  typical  form;  it  is  usu- 
ally connected  with  or  dependent  on  catarrhal  inflammation. 

It  will  ho  remembered  that  the  mucosa  of  the  intestine  is  mainly  com- 
posed of  a  glandular  stratum  containing  lieberkfihnian  crypts  with  the 
underlying  muscular  is  mucosas.  The  glandular  stratum  is  about  0.4  to 
0.5  mm.  in  thickness.  In  catarrhal  conditions  the  epithelium  is  loosened 
and  cast  off  in  abnormal  quantity;  the  fibrous  tissue  between  the  crypts 
is  densely  infiltrated,  and  often  degenerates  or  suppurates  (Art.  421,  Fig. 
167),  so  that  the  epithelium  may  in  part  be  permanently  lost.  The 
glandular  stratum  is  in  consequence  often  wasted  to  the  half  or  the  third 
of  its  former  thickness  (Fig,  165),  or  the  glands  may  disappear  entirely 
(e)  leaving  nothing  but  a  thin  nucleated  fibrous  film. 
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The  innscnlans  mucosa*  is  in  general  bub  slightly  affected,  though  it 
too  may  become  atrophied.     The  sub  mucosa  is  usually  I  "red,  un* 

less  tin'  inflammation  is  very  intense;  and  if  the  inflammation  does  not 
into  ulceration,  the  lymphauenoid  tissue  of  the  mucosa  remains  al- 
most intact. 

The  mucous  membranes  of  the  stomach,  uterus,  etc.,  are  affected  ii 
much  the  same  way.     Their  glands  are  usually  atrophied  or  obliter.. 
but  in  some  cases  they  may  undergo  a  kind  of  cystic  degeneration. 

418,  The  power  of  repair  which  the  mucous  membranes  possess  il 
exemplified  in  the  rapid  restoration  of  lost  epithelium.  But  this  restor- 
ation is  only  complete  if  the  underlying  fibrou 3  structures  are  themselves 
uninjured,  or  at  least  effectively  restored.  If  from  any  cause  a  small 
portion  of  the  fibrous  coat  is  destroyed,  the  re- 
sponding epithelium  is  imperfect,     If  the  portion  destroyed  is  of  any 


FlO.  155.      MlTCOBA   AND  BUBMLTOSA  OF   XVI  ATROPHIC  IXTKSTTTfC 

(Alum-carmine  staining;  X  80.) 
a,  glandular  layer  reduced  to  a  half  of  its       c,  subroucosa. 


normal  thickness. 
b,  muscular!*  niucowe. 


d,  outer  muscular  coat. 

e,  atrophy  complete. 


great  size,  repair  is  effected  by  granulation  and  cicatrization,  or  a 
open  ulcer  la  funned. 

As  regards  hyperplasia*  the  various  membranes  comport  themselves 
in  different  ways.     Hyperplasia  of  the  uterine  mucous  membrane  is  1 
common;  in  the  bladder,  oesophagus,  and  small  intestine  it  is  rare.    The 
hyperplasia  is  manifested  as  a  more  or  less  extensive  thickening  of 
membraue,  or  in  the  production  of  localized  papillary,  polypous,  or  futigoui 
excrescences.   These  changes  are  most  commonly  met  with  in  the  uU 
stomach,  colon,  and  nose. 

The  thickened  or  polypous  membrane  may  be  altogether  normal  in 
its  apparent  structure.  But  a3  the  hyperplastic  process  is  very  frequ. 
associated  with  some  form  of  inflammation,  the  overgrown  portions  usu- 
ally exhi bit  certain  morbid  alterations.  The  epithelium  is  often  atro- 
phied, the  glands  obliterated  or  transformed  into  cysts  (Art.  42 
the  fibrous  elements  are  increased,  and  infiltrated  with  cells.  In  other 
instances  the  glands  may  be  hypertrophied. 


CHAPTER  XLTI. 

INFLAMMATORY   AFFECTIONS, 

419,  The  inflammations  of  the  mucous  membranes  are  the  commonest 
of  all  affections,  and  they  play  a  very  considerable  part  in  pathology.  In 
by  far  the  greater  number  of  cases  they  are  induced,  by  noxious  agencies 
acting  on  the  external  surface  of  the  membrane  ;  they  are  rarely  duo  to 
noxious  matters  carried  to  it  by  the  circulation.  Thus  cystitis,  that  is 
inflammation  of  the  mucous  membrane  of  the  bladder,  is  often  caused  by 
the  action  of  morbid  or  decomposed  urine  ;  intestinal  inflammation  by 
the  ingestion  of  irritant  substances  ;  and  bj'onchial  inflammation  by  the 
inhalation  of  impure  air.  Symptomatic  inflammations  are  met  with 
chiefly  in  connection  with  certain  general  infective  diseases. 

The  intensity,  extent,  and  duration  of  the  inflammations  of  the  mu- 
cous membranes  vary  greatly  in  different  cases  ;  and  a  number  of  different 
forms  are  distinguished  accordingly. 

420,  In  catarrhal  inflammations,  as  the  name  implies,  the  charac- 
teristic feature  is  a  morbid  increase  of  the  secretion  of  the  membrane. 
Hyperemia  is  of  course  present,  and  often  to  a  remarkable  degree  in  the 
early  stages,  but  the  alteration  in  the  nature  and  amount  of  the  secretion 
is  the  distinguishing  character. 

The  catarrhal  secretion  is  furnished  partly  by  the  blood-vessels  and 
partly  by  the  epithelial  cells.  In  the  early  stages  the  blood*  vessels  permit 
the  extravasation  of  an  abundant  colorless  or  sometimes  blood-stained 
liquid,  containing  a  multitude  of  white  corpuscles  (Fig.  166,  1)  inter- 
spersed with  a  few  red  ones.  When  the  secretion  consists  essentially  of 
this  liquid  exudation,  we  have  what  is  called  serous  catarrh. 

The  liquid  exudation  from  the  blood-vessels  is  always  mingled  with 
secretions  from  the  epithelial  cells.  These  cells  normally  produce  mucus 
from  their  protoplasmic  contents — the  cylindrical  cells  chiefly,  but  to  some 
extent  also  the  stratified  pavement  epithelial  cells,  like  those  of  the  blad- 
der. The  process  may  be  well  observed  in  the  cells  of  the  intestinal  and 
bronchial  epithelium  ;  the  so-called  goblet-cells  of  these  membranes  being 
simply  mucus- form i ng  structures.  In  catarrh  the  production  of  mucus 
is  much  increased,  the  number  of  goblet-cells  (Fig.  1G6,  6)  becoming 
considerably  greater  than  in  normal  conditions.  Great  quantities  of 
glassy  mucas  are  thus  deposited  on  the  membrane,  or,  as  in  the  case  of 
nasal  catarrh,  are  cast  oE  from  its  free  surface.    If  the  membrane  con- 
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tains  mucus-glands  their  secretion  is  simultaneously  increased,  and  min- 
gles with  that  of  the  lining  epithelium. 

At  first  the  changes  just  described  are  the  only  ones,  or  at  least  the 
only  ones  that  are  obvious.  Sooner  or  later  however  other  changes  set 
in,  unless  the  inflammation  speedily  subsides  and  the  membrane  recovers. 
The  epithelial  cells  begin  to  be  shed,  and  the  secretion  is  rendered  turbid 
by  their  presence.  These  cells  vary  of  course  in  appearance  with  the 
character  of  the  membrane  to  which  they  belong.  From  cylindrical 
epithelium  we  get  cylindrical  cells  (3),  which  are  swollen  and  translucent 
or  altogether  in  a  state  of  mucoid  degeneration  (Art.  65).  Goblet-cells 
(6),  ciliated  cells  (5),  squamous  pavement  cell  (11,  12,  18),  are  all  met 


Fio.  160.    Catarrhal.  SBcarnotfs  fbom  various  mucous  uemoraxes,    (X  400.) 

A  from  cylindrical  epithelium,  B  from  the  mouth,  C  from  the  bladder.  !,  leucocyte*  QpaMV 
puscle*).  2,  large  leucocytes  with  clear  nuclei  from  the  noae.  »,  mucoid  cylindrical  i 
the  nose.  4,  Spirillum  from  the  nose.  6,  mucoid  ciliated  cells  from  the  nose.  6,  gl 
from  the  trachea.  7,  leucocytes  from  Hie  nose,  containing  mosses  of  mucus.  8, 
cells  from  the  nose,  containing  pus-corpuscles.  V,  fatty  cells  from  cases  of  chronic  laryngsal 
and  pharyngeal  catarrh.  10,  cells  from  sputum  containing  soot-pigment.  11  and  lit  i 
Ottt  epithelium  from  the  mouth,  13,  mucus-corpuscles.  14,  micrococci.  15,  Bacterium  trrmv 
10,  Leptothrix  buccalis.  17,  Spirochceta  denticola.  IS,  cells  from  the  surface  layer— and  IV, 
from  the  deeper  layers— of  the  bladder.    20,  pus-corpuscles.    21,  Schizomvcctcs  or 

with  in  catarrhal  secretions.     Where  the  epithelium  is  stratified 
polymorphous  cells  of  the  deeper  layers  (19)  may  be  shed  with  the  suj 
ficial  cells*     When  the  secretion  thus  contains  a  considerable  proportion 
of  shed  epithelial  cells  we  have  what  may  be  called  epithelial  catarrh. 
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In  the  later  stages  we  may  have  not  only  an  excessive  desquamation 
of  the  epithelium,  but  also  an  abundant  extravasation  of  leucocytes  from 
the  superficial  blood-vessels,  Maoy  forms  of  catarrhal  inflammation  are 
thus  characterized  by  an  almost  purulent  secretion,  and  are  described  as 
purulent  catarrh.  The  leucocytes  may  be  small  and  uninuclear,  or 
may  appear  multinuclear  in  consequence  of  the  breaking-tip  of  their 
nuclei  into  fragments  (1,  13,  20).  In  recent  cases  they  are  often  swollen 
and  slimy-looking,  and  constitute  the  so-called  mucus-corpuscles  (13). 
Sometimes  spherical  cells  are  met  with,  which  contain  transparent  globules 
of  mucus  in  their  interior  (7);  and  the  smaller  leucocytes  may  at  times 
penetrate  into  the  substance  of  the  degenerate  and  desquamated  epithelial 
cells  (8).  Such  cells  have  been  mistaken  for  brood-cells.  In  chronic 
catarrhs  some  of  the  cells  undergo  fatty  degeneration  (9);  while  others 
contain  particles  of  dust  or  soot  (10)  derived  from  without. 

The  components  of  the  catarrhal  secretions  above  referred  to  are  such  as  come 
from  the  mucous  membrane  itself.  Many  extrinsic  substances  may  however  be 
found  mingled  with  these.  In  catarrh  of  the  bladder  we  often  find  crystalline 
deposits  from  the  urine  mixed  with  the  mucous  secretion;  the  secretion  of  intes- 
tinal catarrh  is  always  mingled  with  matters  derived  from  the  food.  Bacteria  are 
also  very  frequently  mot  with  (4,  14,  15,  18,  17,  21),  in  the  various  forms  of  mi- 
crococci, bacilli,  and  spirilla.  They  are  in  part  to  be  regarded  as  unimportant 
accidental  impurities,  in  part  as  irritants  inducing  or  maintaining  in  Humiliation, 
It  is  impossible  at  present  to  decide  the  part  taken  by  the  different  forms. 

421,  Catarrhal  inflammations  of  the  mucous  membrane  are  usually 
transient.  The  characteristic  symptoms  sooner  or  later  disappear  and 
complete  restoration  follows.  Sometimes  however  the  process  becomes 
chronic,  and  then  certain  secondary  changes  are  induced. 

In  addition  to  the  alterations  in  the  secretion  and  the  epithelial  cells 
already  mentioned,  a  membrane  affected  with  catarrh  shows  signs  of 
cellular  infiltration  in  the  connective  tissue  of  the  mucosa  and  often  also 
of  the  submueosa  ;  and  this  infiltration  is  in  some  cases  very  considerable. 
When  complete  restoration  takes  place  the  infiltrated  cells  disappear 
either  by  migration  to  the  surface,  or  by  passing  into  the  lymphatics,  or 
by  disintegration  and  absorption.  Where  the  epithelium  has  been  lost 
by  desquamation  repair  is  effected  by  multiplication  of  the  remaining 
epithelial  cells. 

This  result  is  however  not  invariable;  the  inflammation  may  become 
intensified  so  that  the  tissues  perish  over  some  considerable  extent,  or 
continuing  to  be  of  moderate  intensity  it  may  be  unduly  protracted,  and 
so  occasion  extensive  alteration  in  the  tissues. 

The  intensification  of  the  inflammatory  process  is  manifested  histo- 
logically as  an  increase  of  the  cellular  infiltration.  Thus,  for  instance,  in 
the  colon  the  surface  layers  of  the  connective  tissue  separating  the 
iieberkuhnian  crypts  may  be  densely  infiltrated  with  leucocytes  (Fig. 
167  d).    The  overlying  epithelium  is  soon  lost;    that  of  the  crypts  per- 
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sists;  but  it  is  often  loosened  and  separated  from  its  basement  tissue.  In 
the  later  stages  it  also  may  be  shed  altogether  and  extruded  from  the 
crypts. 

When  the  infiltration  is  extreme  the  tisane  perishes  by  nee 
Patches  of  various  sizes  die  outright  and  are  cast  off  with  the  pus  which 
is  secreted  from  the  surface  (/).  In  this  way  ulcers  (o)  are  prod 
which  may  be  large  or  small  according  to  the  extent  of  the  initial  necro- 
sis. The  lymph-follicles,  in  membranes  that  possess  them,  are  often  the 
chief  seat  of  the  inflammation  and  ulceration.  Ulcers  starting  in  them 
are  known  as  follicular  ulcers.  When  catarrh  of  a  mucous  membrane 
passes  into  ulceration  the  inflammatory  infiltration  Qsualljoxfc 
beyond  Lhe  limits  of  the  ulcer.  Thus  in  dysentex'ic  ulceration  of  the  col 
the  submucosa  (#)  is  infiltrated  as  well  as  the  mucosa  (d  </,). 

422.  When  the  Inflammatory  process  is  of  long  duration,  a  certain 


Fio,  107.    Section  of  th«  coujn  took  a  cabs  of  dyskhtkkt. 


a,  mucosa, 

h%  submucosa. 

Aj  muscular  coat* 

d,  iallltratJon  of   the  mucosa  between  the 

crypts. 
d, .  infiltration  beneath  the  crypts* 


(Hatmataxylin  staining;  X  8&) 

ft,  Infiltration  of  the  submucosa. 
/,  Infiltration  of  the  superficial 

layers  which  are  in  process  of 

mat 
r/,  ulcer  with  Infiltrated  floor. 


amount   of  fibrous  hyperplasia   takes  place,    and  that  whether  th^ 

process  is  accompanied  by  ulceration  or  not,     In  the  former  case  tl 
hyperplastic  tissue  often  takes  the  firm  of  papillomatous  outgrow! 
from  the  borders  of  the  ulcer,  and  these  sometimes  reach  a  remarkable- 
size.     Even  whore  there  IB  no  ulceration  similar  papillomatous,  wart  J 
cauliflower  excrescences  may  be  formed.     In   other  cases   the   fibrous 
hyperplasia  is  more  diffuse,  giving  rise  merely  to  bands  and  uneven  nesses 
of  the  surface;  but  both  forms  are  often  found  associated. 


INFLAMMATORY    AFFECTIONS. 


575 


Thus  after  long-con  tinned  catarrh  of  the  stomach  the  mucous  mem- 
ne  has  often  a  grayish  tint  and  is  rough  with  dense  fibrous  bands  and 
los,  or  it  is  beset  with  ridges  and  prominences  which  do  not  disap]H.'ar 
m  the  organ  is  distended  (Fig.  168),  These  prominences  are  at  least 
mrt  due  to  fibrous  overgrowth  (e). 

When  the  membrane  contains  glands,  the  openings  of  some  of  them 
ome  obstructed,  and  they  are  thus  distended  into  cysts.  Some  of 
glands  may  be  obliterated  altogether  by  the  destruction  of  their 
;he3ium.  In  other  cases  new  glands  are  formed,  or  at  least  papillary 
growths  covered  with  epithelium  spring  up  from  the  walls  of  the 
idular  cysts.  The  growths  thus  produced,  which  depend  much  more 
fibrous  than  on  glandular  hyperplasia,  often  resemble  tumors,  and 
e  been  incorrectly  described  as  adenomata  (Art.  167).  They  occur 
?fly  in  the  stomach  and  uterus,  and  might  appropriately  be  calk'! 
lainmatory  papilloma!;!. 


MB.    Atrophy  of  teue  gastric  glands  with  fibrous  hyperplasia  of  thk  vuco&a. 
(Hutnuitoxylin  staining :  X  10.) 


mttk 
nmum' 

-ular  o».it. 


d,  hyperplastic  fibrous  tissue, 
*,  gastric  glands. 


in  the  membrane  contains  lymphadenoid  tissue,  this  may  likewise 
jhypcrplastic  under  the  influence  of   long-continued  catarrhal 
;tioti.     The  follicles  are  enlarged  and  project  as  rounded  nodules 
inueutis  surface. 

roil  pons  in  Hum  mat  ion.  When  a  mucous  membrane  is  bo 
lat  its  epithelium  is  here  and  there  partially  destroyed,  and  at 
time  its  blood-vessels  are  bo  damaged  that  an  abundant  exuda- 
pred  out  on  the  surface,  coagulation  of  the  latter  may  take 
manner  described  in  Art.  35.  In  this  way  a  pale  yellowish 
Tig.  169  «)  is  formed  on  the  surface  consisting  of  fibrinous 
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filaments  and  granules  beset  with  pus-corpuscles,  or  of  shining  homo- 
geneous blocks  (c)  representing  cells  which  have  undergone  coagulatiTe 
necrosis.  This  false  membrane  is  connected  with  the  underlying 
structures  by  fibrinous  threads,  but  it  is  usually  loosely  adherent,  and 
can  be  readily  stripped  oil  disclosing  the  red  hyperaemio  mucous  mem- 
brane beneath.  An  inflammation  of  this  kind  in  which  the  su 
exudations  coagulate  in  a  loosely-adherent  false  membrane  is  descri 
as  croupous.  It  implies  a  somewhat  abundant  extravasation  of  liqui 
and  of  cells,  and  the  absence  of  such  agencies  as  hinder  coagulation. 
The  epithelial  cells  are  always  more  or  less  injured,  being  either 
necrotic  or  in  process  of  degeneration  and  desquamation;  but  this  injury 
of  the  cells  need  not  precede  the  appearance  of  the  inflammation. 
Inflammatory  disturbance  of  the  circulation  may  be  the  primary  lesion, 
and  the  alteration  of  the  epithelium  secondary. 


LJCUl- 

ribej 

Kjtlu] 


Fig.  169.    Croupous  hkkbiukk  from  the  tracts**,    (  X  850.) 

a,  section  through  the  false  membrane. 

ft,  upper  layer  of  the  mucous  membrane,  infiltrated  with  pua-corpiL9clea 

c,  filaments  and  granules  of  fibrin. 

d,  pus-corpuscles. 

The  fibrous  structures  of  the  inflamed  mucous  membrane  always  con- 
tain liquid  and  cellular  exudations.  If  the  liquid  lie  in  the  larger  lymph- 
spaces  or  in  dilated  lymphatics  it  also  may  coagulate  and  give  rise  to 
fibrous-looking  clots,  rarely  to  homogeneous  and  continuous  miuotf 
We  might  in  such  cases  say  that  the  cropoua  inflammation  was  deep  ot 
parenchymatous,  as  well  as  superficial  in  the  ordinary  sense. 

Croupous  inflammation  occurs  chiefly  in   the  respiratory   niuco*** 
membranes,  rarely  in  the  alimentary  tract 

4M,   Diphtheritic  inflammation.    When  a  mucous  membrane 
injured  in  such  a  way  that  its  epithelium  dies  without  desquamai 
while  its  blood-vessels  are  damaged  and  pour  out  an  abundant  eiud^^ 
tion,  it  sometimes  happens  that  the  dead  epithelial  cells  become  satuiv. 
with  the  exuded  liquid  and  then  pass  into  a  peculiar  condition  of 
akin  to  coagulation.     The  seat  of  this  change  appears  to  the  naked  ey 
as  a  dull  grayish  raised  patch  surrounded  by  red  and  swollen  mucon-^- 
membrane  (Fig.  170).     The  exudation  is  rich  in  albumen,  and  the  trans^ 
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ted  cells  take  on  the  appearance  of  a  kind  of  coarse  mesh-work  (c) 
>st  or  altogether  devoid  of  nuclei.  The  subepithelial  areolar  tissue 
a  beset  with  filaments  of  fibrin  and  leucocytes.  Hemorrhages  (/) 
not  uncommon.  Inflammations  of  this  kind,  in  which  the  tissue 
f  coagulates  into  a  solid  mass,  are  called  diphtheritic  When  the 
osis  and  coagulation  extend  only  to  the  epithelium  we  may  speak  of 
process  as  superficial  diphtheritic. 

Is  we  said  in  speaking  of  the  croupous  membrane  it  is  by  no  means 
ssarythat  the  whole  of  the  epithelium  ultimately  affected  should 
;h  at  the  outset;  some  part  of  it  at  least  may  perish  secondarily,  in 
equence  of  the  inflammation. 

Superficial  diphtheritis  occurs  chiefly  in  the  organs  of  the  throat,  but 
conjunctiva  and  the  epithelium  of  the  urogenital  organs  are  also  oo- 


e        J*  * 

FlO.   170.      SCCTIOM  THROUGH  TBK   tTVULA  I!«   DIFHTHKam»  H-AtTOnill. 

(Aniline-ftrami  thtining  ; 


baj 


epithelium 

u  mil  u  Nana. 

epithelium  transformed  Into  a 


d,  areolar  tissue  lnftltrato.1  with  flbrlu  and 
leucocyte*. 
■d-vesselK. 
/.  hemorrhage, 
j/,  heaps  of  micrococci. 


attacked.     The   structure   of   the  respiratory  organs   and   the 

IseemB  not  to  favor  this  form  of  inflammation.     When  their 

perishes  from  any  cause  it  is  usually  shed  or  dissolved  awsiy, 

[pons  false  membrane  is  formed  instead  of  the  diphtheritic 


»pears  that  croupous  inflammation  and  what  we  hare  called  superfi- 
ritis  are  very  closely  related.     Speaking  generally  the  distinctive 

the  two  processes  are  chiefly  conditioned  bj  the  structure  of  the 
Lbranes  which  they  affect.     Still  it  iB  convenient  to  assign  rlistinetive 

i.  and  to  reckon  all  cases  in  which  the  epithelium  coagulates  en 
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masse  as  diphtheritic.     Necrosis  and  coagulation  of  the  tissue  & 

ing  features  of  diphtheritic  inflammation;  whether  it  is  superficial  or  deep  its 

nature  is  the  same,  the  mere  seat  is  of  secondary  importance. 

Inasmuch  then  as  the  croupous  membrane  consists  essentially  of  coagulated 
exudation!  croupous  inflammation  is  at  once  distinguished  from  superficial 
theritis.  Nothing  but  confusion  can  result  from  speaking  of  the  latter  as 
croup  or  pseudo-diphtheritis.  True  croupous  inflammation  may  occur  in  mi 
membranes  that  are  normally  covered  with  stratified  epithelium,  when  the  super* 
flcial  cells  have  been  destroyed  and  shed. 

425,  Deep  or  parenchymatous  diplitheritis  affects  a  greater  extent 
of  tissue  than  the  superficial  form.  It  is  characterized  by  the  coagula- 
tion not  merely  of  the  epithelium  but  also  of  the  underlying  eonnc 
tissue.  The  affected  patch  is  swollen  and  assumes  a  whitish  or  grayish 
tint,  the  discoloration  extending  through  the  epithelium  to  the  connec- 
tive-tissue structures.  The  epithelium  in  some  cases  is  lost  altogether, 
and  then  the  diphtheritic  patch  consists  of  dead  connective  tissue  only 
(Fig,  171).     The  patch  is  turbid  and  granular  in  texture,  or  it  may  be 


Fio.  171.   Section  of  ths  utola  from  a  oas«  of  difbtbkrjtis  fapciuh. 
(The  epithelium  has  been  shed:  aniline-brown  staining:  X  :00  ) 
a,  micrococci.  d,  fibrinous  exudation. 


fc,  submucous  tissue  changed  Into  amorphous 

blocks. 
c,  extra  vasated  leucocytes. 


e,  blood- vessels, 

/,  lyrophaUo  vessel  containing  cells  and  fibril 


homogeneous,  or  composed  of  amorphous  hyaline  blocks  (b).  The  nude 
are  always  more  or  leas  completely  lost.  The  small  vessels  (e)  whicl^^ 
permeate  the  patch  show  signs  of  a  homogeneous  transformation  of  their*"" 
walls. 

The  dead  tissue  is  separated  from  the  living  by  a  zone  of  cellular  in- 
filtration (c).     Fibrinous  filaments  (d)  are  seen  here  and  there  through 
the  mass.     The  lymphatics  (f)  in  the  neighborhood  contain  coagula 
leucocvtAft- 

Necrotic  inflammation  may  attack  any  of  the  mucous  membranes 
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is  especially  common  as  a  result  of  infection  of  one  kind  or  another.  We 
are  frequently  able  to  demonstrate  that  it  is  associated  with  the  invasion 
of  the  tissue  by  bacteria  (a). 

References  on  croupous  and  diphtheritic  inflammation: — BretonneAU,  De  la 
diphtherite  Paris  1826-27,  Arch,  generales  1855,  Memoirs  on  diphtheria  (New  Syd. 
Soc.)  1859;  VlRCHOW,  Handb.  d.  spec.  Path.  n.  Ther.  L  Berlin  1854,  and  Berl  klin. 
Woch.  2,  1865;  Wagner,  Arch.  d.  Heilk.  vil,  vm.,  Handb.  d.  ally.  Path.,  Ziems* 
seria  Cyclop,  vtl;  Cornil  and  Ranvter,  Man.  Path.  Hist.  i.  London  1882;  Wei- 
oert,  Yirch.  Arch.  vols.  70,  72,  80,  and  Art.  Entzundung  in  Eulenhurg's  ReaJen- 
cydop.;  Zahn,  Beitrdge  z.  path.  Hist,  d,  Diphtheria*  Leipzig  1878;  Leitz, 
Diphtherial.  Croup  Berlin  1877;  Oertel,  Ziemssen's  Cyclop,  EE.J  Schweninger. 
Arbeiten  a.  d.  path.  Institute  Munich  1878;  CoHNHElMt  Allg.  Pathologie  I.  Berlin 
1881;  Heubner,  Die  experimentelle  Diphtheric  Leipzig  1888. 

426.  The  formation  of  the  necrotic  patch  or  slough  is  of  course  not  the 
final  stage  of  the  diphtheritic  process*  The  sloughs  themselves  act  as 
irritants  and  set  up  inflammation  around  them.  Superficial  epithelial 
sloughs  become  in  this  way  infiltrated  with  pus  and  so  are  loosened  and 
cast  off.  The  loss  of  substance  is  then  made  good  by  regenerative  multi- 
plication of  the  remaining  epithelial  cells.  Larger  and  deeper  sloughs 
ma j  in  like  maimer  be  separated  by  suppurative  inflammation  taking 
place  around  them,  and  the  deficiency  is  then  made  up  by  the  formation 
of  a  cicatrix,  which  in  process  of  time  maybe  covered  over  with  new 
epithelium.  But  the  process  often  maintains  its  destructive  character 
for  a  considerable  time,  extending  continually  to  greater  depths,  and 
often  inducing  intense  purulent  inflammation  over  a  wide  area  around 
the  initial  lesion. 

Sometimes  the  necrotic  inflammation  takes  on  a  gangrenous  charac- 
ter, that  is  to  say  micro-organisms  penetrate  the  diseased  tissues  and  set 
np  in  them  septic  or  putrid  decomposition.  The  affection  is  then  much 
more  grave,  for  the  products  of  decomposition  act  as  highly  noxioos  irri- 
tants on  the  tissues  that  are  still  healthy.  Definitive  suppuration  may 
however  in  this  case  also  lead  to  the  separation  of  the  dead  tissue  from 
the  living,  and  so  allow  the  process  of  repair  to  begin. 

427.  Phlegmonous  inflammation.  In  speaking  of  catarrh  we 
said  that  the  inflammatory  process  might  become  so  intensified  that  it 
passed  into  the  purulent  form,  that  is  to  say  into  suppuration.  In  ad- 
dition to  this  purulent  catarrh  we  occasionally  meet  with  a  suppurative 
form  of  inflammation  in  which  the  exudation  is  purulent  or  fibrino- 
purulent,  but  is  not  like  the  former  merely  superficial.  This  form  gives 
rise  to  dilftise  purulent  infiltration  of  the  mucosa  and  submucosa,  which 
may  in  consequence  become  enormously  swollen  and  as  it  were  saturated 
with  pus.  If  the  patient  survives,  large  portions  of  the  submucosa  may 
break  down  and  dissolve  in  the  purulent  exudation.  This  form  corre- 
sponds to  phlegmonous  inllamraation  of  the  integument  (cellulitis),  and 
is  also  described  as  phlegmonous*     It  occurs  in  the  mucous  membranes 
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of  the  pharjrnx  and  stomach  and  rarely  elsewhere.     It  is  due  to  some 
mtcroparasitic  infection. 

When  the  affection  is  reoent  the  tissues  are  everywhere  infiltrated 
with,  liquid  and  cellular  exudations  and  with  pus-corpuscles.  Here  and 
there  granular  and  fibrOlated  ooagula  are  Been,  and  presently  the  infil- 
trated tissue  and  the  extravasated  oells  become  necrosed.  The  oeHa  then 
look  turbid  and  granular,  lose  their  nuclei,  and  disappear;  and  the  epi- 
theHam  and  connective  tissue  perish  in  like  manner. 


428.  Tuberculosis  of  the  mucous  membranes  is  one  of  the  com- 
monest of  all  diseases.  In  post-mortem  examination  we  generally  meet 
with  it  in  the  form  of  tuberculous  ulceration,  but  opportunities  often 
occur  for  studying  the  process  in  its  early  stages.  It  begins  as  a  cellular 
infiltration  of  the  sub-epithelial  tissue,  which  is  either  localized  in  defi- 
nite nodules,  or  diffusely  scattered  with  here  and  there  slightly  marked 
aggregations.  If  there  are  any  lymph-follicles  in  the  tissue  the  infil- 
trated cells  tend  to  accumulate  round  them.  The  smallest  nodules  of 
all  have  often  no  very  characteristic  appearance,  but  they  occasionally 
contain  giant-cells.     Caseation  usually  sets  in  early  (c).     The  tubercu- 


TuBCttcrrLaaiB  or  tub  bboxobial  hugocs  mcjcjuutc.  (X  3&.) 

c,  tubercle. 

d,  border  of  a  small  ulcer. 


lous  nodules,  which  at  first  project  somewhat  above  the  surface  of  the 
membrane,  become  thereupon  white  and  opaque.  Disintegration  speedily 
follows;  the  sub-epithelial  nodules  break  through  the  epithelium,  and 
rounded  or  sinuous  ulcers  of  various  sizes  (Fig.  17^  d  and  173  h)  are 
formed.  The  floor  and  margins  of  such  ulcers  are  infiltrated  with  cell-. 
the  surface  portions  being  necrotic.  Tubercles  are  often  but  not  ahvav- 
found  seated  in  the  infiltrated  zone. 

%  In  the  mucous  membrane  of  the  bronchi  and  bladder  the  tuberculous 
growths  do  not  attain  any  large  size.  In  the  larynx,  glottis,  and  epiglot- 
tis the  sub-epithelial  granulomatous  tissue  may  sprout  into  fungous 
growths  resembling  exactly  the  fungating  granulomata  of  bone  (Art.  121). 
The  epithelium  is  thereby  raised  into  warty  excrescences,  and  when  they 
break  down  more  or  less  extensive  ulcers  are  produced. 

Tuberculous  disease  of  the  large  and  small  intestine  reBembles  that  of 
the  laryngeal  mucous  membrane,  but  the  ulcerations  are  usually  much 
larger.     The  tubercles  (Fig.  173  I  ij  are  seated  chiefly  in  the  submucosa; 
15 
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the  cellular  intilfcrations  of  the  mucosa  are  less  definitely  aggregated. 
When  the  tubercles  break  down  cavities  are  formed  in  the  submu< 
(/ij,  which  we  may  call  tuberculous  abscesses,  and  these  gradually 
extend  into  and  through  the  mucosa  and  ultimately  form  open  ulcers  on 
the  surface  {h). 

The  tuberculous  ulcer  when  once  formed  usually  advances  by  pi 
gressive  disintegration  of  its  infiltrated  margins.  The  infiltration  ol 
cells  and  their  aggregation  into  tubercles  being  very  irregular  in  their 
course  (Fig.  173),  the  process  of  disintegration  is  also  irregular,  and  con- 
sequently the  outline  of  a  tuberculous  ulcer  of  any  great  size  is  usually 
without  any  regularity.  Its  margins  are  often  red  and  swollen  and  be* 
with  grayish  and  yellowish  nodules,  or  they  may  be  but  slightly  swollen 


Fig,  17$.    Tuberculosis  or  thk  large  intestine. 
{.Btimark-brown  staining :  X  80.) 


a,  mucosa. 

#,  cellular  Infiltration  of  the  mucosa. 

6,  submucoBa. 

a,  tuberculous  ulcer. 

c,  internal  muscular  coat 

hlt  tuberculous  abscess. 

d,  external  muscular  coat. 

t,   recent  tubercle. 

«,  serous  coat. 

iit  caseous  tubercle. 

/,  solitary  follicle. 

and  sharply  cut  or  even  undermined.  The  floor  is  uneven  and  often  be- 
set with  yellowish  nodular  deposits.  Sometimes  papillary  outgrowths  of 
considerable  size  arise  from  the  margins  and  floor  of  the  ulcer. 

Complete  repair  very  seldom  takes  place  in  a  tuberculous  ulcer. 
When  it  does  it  ib  by  the  separation  and  extrusion  of  the  whole  of  the  dis- 
eased tissue,  healthy  granulations  springing  up  beneath  it.  From  these 
cicatricial  tissue  is  elaborated,  which  at  length  is  covered  over  with  epi- 
thelium growing  in  from  tbc  borders. 
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In  most  cases  however  the  process  advances  steadily*  anil  if  death  does 
not  intervene  a  very  extensive  destruction  of  tissue  is  the  result. 

429.  Syphilis  gives  rise  to  simple  catarrhal  inflammations  of  no 
great  severity,  and  also  to  granulating  ulcers  analogous  to  those  of  tuber- 
culosis* The  ulcers  begin  as  soft  grayish-white  elevations  of  the  mucous 
membrane  corresponding  to  the  syphilitic  condylomata  of  the  skin. 
These  look  like  hyperplastic  follicular  structures,  but  as  a  fact  they  do 
not  start  in  the  follicles.  Cases  do  however  occur  in  which  the  follicles 
are  affected  by  syphilis;  and  then  they  become  enlarged  and  speedily 
break  down.  The  granulomatous  syphilitic  growths  are  seated  chiefly  in 
the  mucosa  and  submucosa.  When  fully  developed  and  about  to  break 
down  they  consist  of  simple  cellular  tissue  exactly  resembling  granulation  - 
tissue. 

The  first  thing  to  appear  is  an  eruption  of  small  soft  rounded  nodules, 
which  are  often  highly  vascular.  Sometimes  (especially  in  the  larynx) 
this  is  accompanied  by  the  appearance  of  larger  nodulated  growths. 
These  growths  break  down  and  form  ulcers  which  continue  to  advance 
by  progressive  disintegration  of  their  margins  and  floor.  The  flfnOMpfl 
tissue  is  grayish  or  yellowish  in  tint.  When  the  process  comes  to  an  end 
pnekered  scars  and  papillary  excrescences  are  left.  Syphilitic  ulcers  of 
this  kind  are  met  with  chiefly  in  the  mouth,  pharynx,  larynx,  vagina, 
and  rectum  (Art.  435)* 

430.  Glanders  of  the  mucous  membrane  begins  with  the  formation 
of  small  sub-epithelial  nodules  (Art.  135),  which  are  generally  larger  than 
those  of  tuberculosis  ;  sometimes  indeed  (as  in  the  stomach)  they  are  as 
large  as  a  hazel-nut.  Caseation,  suppuration,  and  ulceration  speedily 
ensue;  the  ulcers  being  covered  with  yellowish  muddy-looking  shreds  of 
necrotic  tissue,  while  their  margins  are  red  and  hypeneniie.  The  foci  of 
infection  are  usually  numerous,  new  ones  forming  in  contiguity  to  the 
old  ones,  and  in  this  way,  as  successive  ulcers  coalesce,  large  irregular 
sinuous  open  sores  are  formed.  They  secrete  a  dirty  creamy  pus. 
When  they  heal  they  give  rise  to  irregular  puckered  scars, 

In  horses  the  affection  attacks  chiefly  the  mucous  membrane  of  the 
nose  ;  it  is  rare  to  meet  with  it  elsewhere,  though  sometimes  the  entire 
alimentary  canal  is  beset  with  the  characteristic  nodules,  Glanders  of  the 
mucous  membrane  in  man  is  on  the  whole  a  rare  affection. 

Lupus  affects  the  mucous  membrane  of  the  nose,  mouth,  pharynx, 
larynx,  and  perhaps  the  vagina;  in  course  and  appearance  it  exactly  re- 
sembles the  skin-affection  (Arts.  132,  392). 

Leprosy  (Arts,  131,  392)  appears  as  a  nodular  or  diffuse  infiltration 
of  the  mucous  membrane  of  the  mouth,  pharynx,  larynx,  nose,  and  eyes. 
The  nodules  break  down  and  give  rise  to  leprous  ulcerations. 

431.  The  most  important  tumors  of  the  mucous  membranes  are  un- 
questionably adenoma  and  carcinoma.  Other  kinds  are  on  the  whole 
rarely  met  with,  though  cases  are  recorded  of  lipoma  (in  the  intestine), 
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sarcoma  (intestine,  uterus),  myxoma  (vagina),  fibroma  (uterus,  stomach) 
and  lymphoma.     The  tumors  which  originate  in  the  connective  tissue 
usually  take  the  form  of  rounded  swellings  projecting  above  the  surface 
of  the  mucous  membrane. 

Adenoma  (Arts.  16 7-1 69)  appears  in  two  different  forms  ;  either  it 
is  confined  to  the  mucosa,  or  it  extends  into  the  submucosa  and  thence 
into  the  surrounding  tissues  and  organs.  The  first  form  gives  rise  to 
polypous  tumors  whose  general  structure  corresponds  closely  with  that  of 
the  mucosa;  that  is  to  say  though  the  glandular  elements  ore  Larger,  more 
numerous,  and  less  regular  than  in  the  normal  tissue,  they  exhibit  the 
typical  gland-structure  characteristic  of  the  membrane.     They  may  most 


FlO*  174  A.    DsaTntrcTTVB  adkwoju  qfths  stomach, 
i  tbi  matvxylin  staining :  X  25  ) 
a,  mucosa.  h,  submucosa.  c,  muscular  coat.  d, 

e,  adenomatous  neoplasm  starting  from  tlio  mucosa  ami  Invading  the  other  coats. 

appropriately  be  described  as  glandular  hyperplasias  of  the  maoo 

membrane.     The   second   form  of  adenoma,    described   as   destrn 
adenoma,  adenocarcinoma,  or  sometimes  epithelioma,  also  agTc 
structure  with  the  glandular  type,  but  its  mode  of  growth   and   its  tvn- 
dency  to  invade  the  surrounding  tissues  distinguish,  it  sharply  from  the 
other  form. 

Both  adenocarcinoma  and  simple  carcinoma  take  their  origin  in  the 
lining  epithelium  of  the  surface,  or  in  the  epithelium  of  the  glands. 
They  form  tumors  that  vary  much  in  size  and  consistence.  They  both 
tend  to  infiltrate  not  only  the  mucosa  but  the  submucosa  and  deeper 
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tissues,  the  infiltration  resulting  in  the  transformation  and  destruction  of 
the  invaded  structures.  Fig,  174  A  illustrates  this  point  very  clearly. 
The  neoplasm  has  started  in  the  mucous  glands  of  the  stomach  and  thence 
invaded  the  several  coats,  altering  and  destroying  their  structure  in  its 
progress. 

All  cancers  (adenocareinomata  and  carcinomata)  of  the  mucous  mem- 
brane ultimately  break  down  and  ulcerate,  giving  rise  to  what  are  called 
cancerous  ulcers.  Blood  -vessels  are  sometimes  invaded  and  serious  haemor- 
rhage may  thus  be  caused.  The  cancerous  infiltration  advances  steadily, 
and  is  closely  followed  by  the  ulceration  ;  in  this  way  open  sores  of  extra- 
ordinary size  are  produced.  For  example,  cancerous  ulceration  of  the 
uterus  sometimes  leads  to  frightful  destruction  of  the  pelvic  and 
abdominal  organs ;  the  greater  part  of  the  uterus,  and  the  walls  of  the 
bladder,  vagina,  and  rectum  may  be  successively  attacked  and  destroyed. 
Cancer  of  the  intestine  usually  proves  fatal  before  the  destruction  of  tissue 
becomes  very  extensive. 

It  sometimes  happens  in  cases  of  cancer  of  the  mucous  membrane 
that  the  greater  part  of  the  neoplastic  tissue  is  itself  destroyed  by  ulcera- 
tion. The  open  wound  which  is  left  granulates  and  cicatrizes,  giving 
rise  to  marked  induration  and  contraction  of  the  tissues.  A  true  cancer- 
ous ulcer,  open  or  cicatrized,  may  in  such  a  case  look  exactly  like  a 
simple  inflammatory  ulcer  or  induration. 

Carcinoma  of  the  mucous  membrane  takes  various  forms ;  sometimes 
it  is  soft  and  marrowy,  and  is  then  clinically  described  as  encephaloid  or 
medullary  cancer;  in  other  cases  it  is  firm  and  coarsely  fibrous  in 
structure  ;  in  other  cases  again  it  is  colloid  or  jelly-like. 


SECTTON   VII. 

THE  ALIMENTARY  TRACT. 


CHAPTER  XL VIII. 


GENERAL    CONSIDERATIONS. 

2.  The  alimentary  canal  consists  essentially  of  an  epithelial  tube, 

is  furnished  on  its  outer  surface  with  certain  auxiliary  structures 

y  of  a  muscular  kind.     The  diseases  of  the  alimentary  canal  are 

for  the  most  part  diseases  of  mucous  membrane.     Their  pathology 

nly  a  special  application  of  the  general  principles  considered  in  the 

ection.     In  particular  the  causation  of  most  of  these  diseases  comes 

the  description  already  set  forth  in  general  terms.    They  are  due 

ule  to  the  presence  in  the  alimentary  canal  of  substances  which  are 

noxious  in  themselves,  or  have  undergone  some  abnormal  decompo- 

after  ingestion.    It  is  not  to  be  forgotten,  however,  that  irritant 

rs  may  be  conveyed  to  the  intestinal  tissues  by  the  blood  or  lymph, 

t  morbid  changes  may  be  thus  induced. 

le  different  segments  of  the  alimentary  canal  differ  considerably  in 

structure  as  well  as  in  their  functions.     To  these  differences  corrc- 

certain  striking  differences  in  the  pathological  phenomena  they 

.     The  forms  of  disease  to  which  they  are  subject,  the  course  a 

Lisease  may  run,  and  the  textural  changes  it  sets  up,  all  differ  in 

afferent  parts  of  the  tract.     In  fact  this  single  viscus  furnishes  us 

inmerous  and  striking  illustrations  of  the  principle — that  the  special 

tisumed  by  a  disease  depends  not  merely  on  the  nature  of  the  ori- 
g  cause,  but  also  to  a  great  extent  on  the  structure  of  the  affected 
in  other  words  on  the  anatomical  predisposition  of  the  tissues 
involved- 


CHAPTER  XLIX. 


THE  MOUTH. 

Inflammatory  affections:  stomatitis. 

433.  The  inflammations  of  the  mucous  membrane  of  the  mouth  re- 
semble in  some  points  the  in  Humiliations  of  the  skin,  and  in  other  point* 
those  of  mucous  membranes  in  general.  Various  forms  are  distin- 
guished according  to  their  intensity. 

The  slightest  degree  of  inflammation  is  described  as  erythema.  It 
is  characterized  by  more  or  less  intense  redness  of  the  surface,  and  either 
rapidly  disappears  or  passes  into  the  more  severe  form  known  as  catar- 
rhal stomatitis.  In  this  form  the  surface  is  intensely  red  or  livid,  the 
secretion  of  the  membrane  is  increased,  and  the  epithelium  desquamates. 
Over  the  surface  of  the  lips,  cheeks,  and  gums  the  redness  and  swelling 
are  in  general  uniformly  diffused,  on  the  hard  palate  they  may  appear  in 
streaks  and  patches.  The  papilla  of  the  tongue  are  most  affected;  some 
of  them  usually  become  markedly  prominent,  and  so  give  the  surface  i 
rough  tuberculated  look* 

When  the  inflammatory  exudation  is  abundant,  clear  vesicles  or  blebs 
are  sometimes  formed  on  the  tongue,  lips,  and  cheeks,  where  the  epi 
Hal  covering  is  thicker  or  tougher  than  elsewhere  and  prevents  the  frtt 
escape  of  the  exuded  liquid.  But  here,  as  in  the  external  skin,  the  pro* 
cess  of  vesiculation  is  always  accompanied  by  a  certain  amount  of  lique- 
faction of  the  deeper  epithelial  cells.  As  the  vesicles  break  small  uioeis 
covered  with  a  whitish  film  of  detritus  may  be  formed  in  their  place. 

The  mucous  glands  become  swollen,  giving  rise  to  grayish  or  grayish- 
red  elevations  of  the  Burface,  surrounded  by  a  reddened  areola.  When 
its  excretory  duct  becomes  obstructed  with  mucoid  cells,  the  gland  n>»? 
be  dilated  into  a  tiny  cyst  by  the  retention  of  its  secretion. 

In  recent  acute  catarrh  of  the  mouth  the  catarrhal  secretion  contain 
comparatively  few  cells;  in  the  later  stages  the  proportion  becomes  fa" 
creased.     The  cells  are  in  part  extravasated  leucocytes,  in  part  desq^1^ 
mated  epithelial  cells.     If  the  latter  remain  on  the  surface,  they  m& 
accumulate  so  as  to  form  a  whitish  or  discolored  gray  and  brown  depo>^ 
or  (  far,*  which  in  the  case  of  the  tongue  may  reach  a  considers!* 
thickness.     Fissures  and  cracks  often  appear  on  the  surface  of  the  H 
and  at  the  angles  of  the   mouth,  and  these  may  exude  liquid  and 
come  covered  with  crusts.     They  may  pass  by  degrees  into  small  uf 
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Catarrhal  stomatitis  is  generally  the  result  of  some  mechanical  or 
chemical  irritation  of  the  oral  mucous  membrane;  when  the  irritation  is 
local,  like  that  caused  by  a  carious  tooth,  the  stomatitis  is  likewise  local. 
But  there  are  also  many  specific  poisons  that  set  up  inflammation  within 
the  mouth.  In  measles  a  spotty  or  macular  eruption  appears,  in  scarla- 
tina a  punctate  or  diffuse  scarlet  eruption,  In  small-pox,  chicken-pox, 
herpes,  pemphigus,  and  in  foot-and-mouth  disease,  there  are  eruptions 
of  vesicles  and  pustules,  which  pass  through  the  same  stages  as  those  of 

»the  skin  (Art.  370). 
Erysipelatous  inflammation  may  extend  from  the  skin  to  the 
mouth,  or  may  actually  begin  in  the  mouth,  causing  dark  or  livid  redness 
and  much  swelling  and  sometimes  even  vesiculation  (Art.  375).  The 
tongue  is  the  part  most  affected,  inasmuch  as  not  only  the  mucosa  but 
the  intermuscular  connective  tissue  become  densely  infiltrated  with  liquid 
and  migratory  cells. 

Aphthous  stomatitis  is  a  peculiar  form  of  the  catarrhal  in  flam  ma- 
mation.  It  is  distinguished  by  the  appearance  on  the  catarrhal  mucous 
membrane  of  small  whitish  or  slightly  yellowish  patches  {aphthw)  from 
the  size  of  a  hemp-seed  to  that  of  a  split-pea.  The  patches  are  isolated 
or  grouped,  and  are  most  abundant  over  the  tongue  and  lips.  They  are 
surrounded  by  a  livid  border,  and  may  coalesce  into  larger  patches  or 
streaks,  though,  these  seldom  reach  any  great  size. 

These*aphthse  consist  of  a  solid  fibrinous  exudation  lying  between  the 
fibrous  tissue  and  the  epithelium  (Bohn)*  The  exudation  may  be  reab- 
sorbed, and  the  aphthae  then  disappear.  More  commonly  however  the 
thin  epithelial  covering  is  broken  through,  the  fibrinous  film  is  exposed, 
and  gradually  separated  aud  extruded  by  regenerative  growth  of  the  epi- 
thelium advancing  beneath  it  from  the  margin.  As  the  epithelium  is 
reproduced  simultaneously  with  the  separation  of  the  fibrin,  no  ulcers  are 
in  general  produced  ;  sometimes  however  suppuration  is  Bet  up  in  the 
zone  surrounding  the  aphtha).  The  eruption  occurs  in  successive  crops 
and  may  thus  be  kept  up  for  weeks. 

Aphthous  inflammation  has  been  compared  (Bohx)  with  impetiginous 
eczema  of  the  skin  (Art.  385),  Ifc  occurs  chiefly  in  children  who  are 
teething  or  otherwise  subject  to  inflammatory  affections  of  the  mouth. 
It  also  occurs  in  connection  with  sore  throat  (angina),  and  with  pneu- 
monia, gastric  catarrh,  the  acute  exanthema,  diphtheria,  ague,  whooping- 
cough,  etc.  It  is  rarely  met  with  in  adults,  though  it  has  been  observed 
in  women  during  menstruation,  in  pregnancy,  and  during  the  puerperal 
period.  The  affection  is  entirely  unconnected  with  any  invasion  of  fungi 
(Art.  436). 

On  croupous  and  diphtheritic  stomatitis  see  Art.  443  ;  on  corrosive 
stomatitis  see  Art.  450. 

The  term  aphthsB  has  not  always  been  applied  to  the  same  affection.     Hippo- 
crates describes  the  white  patches  of  ■  thrush  '  (Art.  436)  as  aphthm  ;  and  many 
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authors  t»tiU  use  the  term  in  this  sense,  while  others  apply  it  to  various  other  af- 
fections of  the  mouth.  Nowadays  common  usage  is  more  strict,  and  the  term  is 
confined  to  the  form  of  atomati tis  spoken  of  in  the  text  (Bohn).  See  Billabd 
(Maladies  da<  enfant*  Paris  1833),  Bohn  (Die  Muudkrankheiten  d.  Kinder  Leipzig 
1866,  and  Qerhardfs  Handb.  d.  Kinderkranheiten  iv.) 

The  foot-and-mouth  disease  of  cattle  is  sometimes  communicated  to  m.i 
infection  being  generally  conveyed  by  the  use  of  uncooked  milk  from  diseased 
animals.  Small  vesicles  with  whitiBh  turbid  contents  appear  on  the  mucous 
membrane  of  the  mouth;  they  then  rupture  and  leave  behind  dark-red  slowly- 
healing  erosions.  See  BOLLINGER  (Zieinxsen's  Cyclopaedia  tEL\  Putz  {Die Seurhen 
u.  Herdekrankheiten-  Stuttgart  1883),  Demme  (BericJU  -05.  d,  TJtdtigkeit  d*  Kinder- 
spitala  Berne  1882). 

434.  Ulcerative  stomatitis  is  an  affection  which  always  starts  from 
the  alveolar  margin  of  the  gums  (Bohn).  It  begins  with  rednot, 
swelling,  and  loosening  of  the  gums  around  the  teeth*  The  alveolar 
margin  becomes  rounded  and  swollen,  with  blunt  processes  rising  up  be- 
tween the  teeth;  haemorrhage  is  not  uncommon  at  this  si: 

In  the  second  stage  the  margin  of  the  swollen  gum  becomes  discol- 
ored, and  the  tissue  softens  and  breaks  down  into  a  yellowish  friable 

&  Ulcers  are  thus  formed,  which  rapidly  deepen,  the  surface  being 
overspread  with  shreds  of  softened  tissue.  The  ulcerative  process  may 
extend  directly  to  the  contiguous  parts  of  the  cheeks  and  lips,  and  may 
work  downward  till  it  attacks  the  periosteum  of  the  bony  structures, 
leading  to  necrosis  and  the  formation  of  sequestra.  • 

The  affection  is  usually  acute,  seldom  chronic;  children  are  especially 
liable  to  it,  but  adults  do  not  escape.  It  attacks  persons  who  are  badly 
nourished  or  debilitated  by  disease,  such  as  scrofulous  disorders,  intesti- 
nal complaints  accompanied  by  exhausting  discharges,  typhoid,  diabetes, 
or  scurvy.     Damp,  cold,  and  impure  air  seem  to  favor  its  app 

L'cul  irritation  or  injury  may  also  lead  to  it,  as  it  of  chronic 

poisoning  by  mercury,  phosphorus,  lead,  and  copper.  All  of  these  sub- 
stances if  they  repeatedly  gain  access  to  the  mouth  may  cause  ulcerative 
inlkmmation.  The  form  which  is  due  to  long-continued  phosphorna- 
poisoning  is  very  apt  to  extend  deeply  into  the  tissues,  and  so  give  rise  to 
periostitis  and  necrosis  of  the  bones  of  the  jaws. 

Noma,  cancrum  oris,  or  *  water  canker,'  is  an  affection  allied  to  ul- 
cerative stomatitis,  but  of  a  much  more  serious  character.  It  may  begin 
as  an  ulcerative  stomatitis  or  appear  independently  (Bohn).  In  the 
former  case  the  disintegration  of  the  tissue  of  the  gums  extends  rapidly, 
and  the  tissue  breaks  down  into  a  pulpy  gangrenous  or  putrid  mass.  If 
the  affection  is  not  preceded  by  ulcerative  stomatitis,  the  first  symptom 
is  the  appearance  of  a  livid  swelling  on  the  inner  surface  of  the  cheek 
near  the  angle  of  the  mouth,  accompanied  generally  by  a  free  flow  of 
foul  saliva;  a  patch  of  grayish-yellow  infiltration  then  appears,  and  this 
speedily  breaks  down  and  becomes  gangrenous.  Sometimes  vesicles  or 
blebs  arise  on  the  gangrenous  surface.     The  disease  goes  on  to  attack  the 
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outer  skin  of  the  cheek,  giving  rise  first  to  a  purplish  spot  on  which  a 
kind  of  blister  appears,  The  spot  then  becomes  blacky  and  gangrene  sets 
in  and  spreads.     As  a  rale  the  surrounding  tissue  is  highly  edematous. 

The  affection  is  generally  confined  to  one  side.  Once  the  gangrene 
has  begun  the  destructive  process  advances  rapidly  iu  all  directions  and 
may  reach  an  astonishing  extent.  It  is  nearly  always  fatal.  In  rare 
cases  the  process  comes  spontaneously  to  a  standstill,  and  the  wound 
heals  by  granulation  and  cicatrization,  resulting  in  more  or  less  grave 
disfigurement  of  the  face. 

Noma  is  most  frequent  between  the  ages  of  two  and  twelve;  it  is 
rarely  met  with  earlier  or  later.  It  attacks  weakly  or  debilitated  chil- 
dren, who  are  exposed  to  unhealthy  conditions  of  various  kinds. 

Suppurativa  inflammation  of  the  mucous  membranes  of  the  mouth 
and  the  parts  underlying  sbonld  be  distinguished  from  ulcerative  stoma- 
titis and  noma.  It  may  affect  any  part,  but  appears  most  commonly  in 
the  tongue  and  gums.  In  the  latter  it  frequently  arises  in  connection 
with  decayed  teeth.  The  gum  becomes  red  and  swollen  and  presently 
pus  forms  beneath  the  surface;  this  is  called  a  trurn  boil  or  parulia. 
Suppurative  inflammation  of  the  tongue  (glossitis)  starts  from  a  wound 
or  ulcer,  or  from  some  acute  inflammation  like  that  due  to  erysipelatous 
infection.  According  to  the  way  iu  which  the  inflammation  starts,  the 
whole  tongue  or  a  limited  part  of  it  becomes  notably  swollen,  and  pres- 
ently appears  more  or  loss  extensively  infiltrate!  wirh  pus.  When  the 
abscess  so  produced  is  evacuated,  repair  is  effected  by  cicatrization. 

References  on  ulcerative  stomatitis  and  noma:— Bohn>  lot*.  <Htt;  von  Bruns, 
Handh,  d.  o/xrat.  Chir.  vol.  i.  part  2,  1859;  Hiusi  h,  Ilistoriseh-geograpk*  Pa- 
thologie  II.  1864;  Gierke,  Jahrb,f«  KinderheUk.  (new  series)  I. 


435.  The  infective  granulomata  described  in  Arts.  117-135  are  all 
of  them  met  with  in  the  mucous  membrane  of  the  mouth. 

Syphilis  gives  rise  to  primary,  secondary,  and  tertiary  lesions. 
Primary  sores  within  the  mouth  resemble  those  of  the  skin  (Art.  301). 
As  secondary  affections  we  have  condylomata  or  mucous  patches  (Art. 
379)  on  the  lips  and  on  the  tongue,  and  also  thickened  opaline  patches 
covered  with  milky-looking  epithelial  deposits  and  described  as  syphilitic 
psoriasis  of  the  lips,  tongue,  or  cheek ;  the  latter  resemble  the  superficial 
corrosions  caused  by  applying  nitrate  of  silver  to  the  mucous  membrane. 
Cracks,  fissures,  and  ulcers  due  to  syphilitic  infection  are  frequently  ob- 
served, especially  about  the  tongue.  In  the  tertiary  stage  guramata  are 
formed,  varying  in  size  from  that  of  a  pea  to  that  of  a  hazel-nut.  They 
especially  affect  the  tongue  and  are  seated  partly  in  the  mucous  mem- 
brane  and  partly  in  the  muscular  structures.  When  they  break  down 
they  give  rise  to  deep  and  spreading  ulcerations.  If  the  ulcers  heal  the 
scars  are  usually  coarse  and  puckered.     La.ngenbeck  states  that  can- 
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cers  are  apt  to  develop  from  gummatous  nodes  and  scars  (LangtnbetVt 
Arch.  xxvi.). 

Lupus  often  extends  from  neighboring  part  to  the  mucous  membrane 
of  the  mouth,  and  causes  more  or  less  extensive  destruction  of  tissae 
(Art.  392). 

Tuberculosis  seldom   attacks  the  mouth,  but  when  it  does 
chiefly  the  tongue  which  is  affected.     Tubercles  are  developed  in  the 
mucous  membrane;  the  surrounding  tissues  become  infiltrated  and  j 
ently  become  caseous  and   break  down.     When  such   a  caseous  patch 
breaks  through  the  surface  layers,  a  tuberculous  ulcer  is  produced.     The 
edges  and  base  of  the  tongue  are  favorite  seats.     The  floor  and  margins 
of  the  ulcers  are  hard  and  densely  infiltrated.     When  the  fob 
disease  seizes  on  the  muscular  substance  the  greater  part  of  the  tongne 
may  become  studded  with  tubercles  and  infiltrated  with  granulation- cell?. 

With  regard  to  leprosy  and  glanders  see  Arts.  131, 133,  392. 

Parasitic  affections. 

430.  The  oral  cavity  is  always  infested  by  a  multitude  of  vegetable 
microparasites,  which  gain  entrance  to  it  from  without  and  find  in  it 
a  fitting  soil  for  their  growth.  Moulds,  yeasts,  and  bacteria  are  all  met 
with;  of  the  latter  micrococci  and  sarcinad  occur  as  well  as  bacilli  and 
spirilla.  Most  of  these  fungi  have  no  pathological  siicniGcance;  they  are 
mere  saprophytes  subsisting  on  the  remains  of  food  and  the  dead  or  de- 
squamated epithelium  which  lie  decomposing  in  the  mouth.  When? 
cleanliness  is  not  observed  they  may  occasionally  set  up  putrefactive  de- 
composition and  so  cause  irritation  and  inflammation. 

Pathogenous  organisms,  however,  often  gain  access  to  the  mouth  tu 
well  as  these  no n- pathogenous  forms.  The  tuberculous  bacillus  is  con- 
stantly found  in  the  sputa  in  cases  of  tuberculous  phthisis,  and  in 
way  must  occasionally  lodge  in  the  tissues  of  the  mouth.  And  we  hate 
already  pointed  out  that  tuberculosis  of  the  mouth  does  occur  (Art.  435V 
The  ray-fungus  or  Actinomyces  (Arts.  134-135)  attacks  the  tongue  && 
jaws,  producing  the  peculiar  affection  called  actinomycosis  (Fig,  174  &S* 

By  way  of  a  correction  to  the  account  of  actinomycosis  given  in  the  first  "*"c 
ume  (Arts.  134  and  135)  we  may  here  note  that  though  Israel  was  the  first  | 
serve  and  describe  the  ray-fungus  in  the  human  subject,  it  was  Ponfick  *^ 
first  recognized  the  true  nature  of  the  disease,  and  declared  it  {BeH.  klin.  II 
1879,  Breshttt  arztl.  Zeitschr,  May  0,  1879)  to  be  identical  with  the  cattle-di 
previously  described  by  Bollinger.  Ponfick  was  also  the  first  to  demons 
the  genesis  of  the  disease  by  means  of  his  inoculation  experiments. 

Measles,  scarlatina,  erysipelas,  small-pox,  diphtheria,   etc.,  nil 
rise  to  inflammatory  conditions  of  the  mouth  ;  and  as  we  regard  the^ 
diseases  as  due  to  microparasites,  we  most  assume  that  the  corresponding 
pathogenous  organisms  gain  acess  to  the  tissues  of  the  mouth. 

v>«    albicans  (Reess),  m*gu$t,  or  thrush -fungus  is  * 
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ilal  parasite  of  the  mouth  ;  it  has  hitherto  generally  been  referred  to 
Oldtum  albicans.  It  is  one  of  the  Blastomycetes  or  yeasts,  and  is 
therefore  akin  to  if  not  identical  with  My  coder  ma  vini  or  Sacckaromyces 
•iH(B  (Art.  224).  As  it  occurs  in  the  mouth  it  assumes  the  form  of 
rounded  or  oval  glistening  cells  and  delicate  filaments.  Outside  the  body  i t 
may  be  cultivated  in  sugary  or  starchy  liquids,  and  then  produces  round 
or  oval  cells,  seldom  filaments.  When  it  grows  in  the  mouth  it  gives  rise  to 
minute  whitish  slightly  raised  specks  on  the  mucous  membrane.  These 
may  be  sparsely  scattered  or  aggregated  into  groups  on  the  inner  surface  of 
the  lips  and  on  the  tongue.  As  they  grow  and  multiply  they  coalesce  into 
whitish  or  discolored  films.     After  a  time  the  film  is  cast  off,  the  surface 


Fio,  174  B.    Nodvu  ooKTAnmra  ACTINOMYCES  no*  the  tohgue  or  x  cow. 
(After  SfMS  WOODHEAD:  Stained  with  Spitler**  blue:    X  30(3.) 

t\  epithelioid  cells  in  the  granulomatous  nodule. 


a,  central  core  (?  mycelium*. 

b,  r&ilJatiA{r  club-shaped  bodies <?  conidia) 


rf,  formative  cella  and  new  fibrous  tissue. 


beneath  appearing  red  and  sometimes  eroded.  The  thrush-film  may 
reappear  on  the  same  spot,  and  the  affection  may  advance  gradually  till  it 
readies  the  pharynx  and  sometimes  even  the  oesophagus. 

The  fungus  grows  mainly  in  the  middle  layers  of  the  stratified  epithe- 
lium. The  npper  layers  are  thereby  raised  and  shed,  The  filaments  and 
spores  are  usually  thrust  between  the  cella,  though  sometimes  they  pene- 
trat..'  the  cell-substance  and  multiply  within  it.  From  the  middle  layers 
the  fungus  may  penetrate  into  the  deeper  layers  and  ultimately  reach  the 
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fibrous  structures.  According  to  Wagner  and  Buhl  it  may  even  penc- 
rr.th  the  blood  -vessels.  As  it  grows  downwards  it  sets  up  iuflammatiou 
ID  t  lie  deeper  tiss> 

Young  children  are  especially  liable  to  thrush.     The  fungus  may  de- 
velop iu  the  perfectly  healthy  inucoas  membrane  of  the  new-born  infant. 
Its  growth  is  favored  by  the  use  of  cows'  milk  and  starchy  fouds,  arui 
by  imperfect  cleansing  of  the  infant's  mouth.     Among  adults  it  is  04 
always  in  case  of  great  weakness  or  wasting  due  to  diseases  like  typi. 
septicaemia,  phthisis,  etc.,  that  thrush  makes  its  appearance. 

References:  Art.  224:  Reitbold,  Virch.  Arch.  vol.  7;  BURCKaARDT,  Cliar 
milrn  xn.ilSiUH  Qrawttz,  Virrh.  Arch,  vols,  70,  73;  Reess.  Phys.-med.  Gesdl.  n» 
Erlangen  1877-78:  BonN,  foe.  eit.;  E.  Wagner,  Jahrb.f.  KinderheUk.  1868. 

Hypertrophy  and  Atrophy. 

437.  The  epithelium  of  the  mouth,  and  especially  that  of  the  tongue, 
is  continually  being  shed  and  continually  renewed  by  regenerative  multi- 
plication.    Whenever,   as  in   catarrhal  affections,   the  growth  of 
epithelium  is  increased,  or  the  removal  of  the  desquamated  ci 
peded,  whitish  accumulations  or  deposits  arc  formed  on  the  surface  oj 
mucous  membrane.     These  deposits  are  often  augment*  <•  remains 

of  food,  and  by  rapidly-growing  fungous  parasites  which  Bottle  in  them, 
and  in  this  way  a  continuous  film  or  fur  is  produced.     This  may  tan 
the  most  various  tints  according  to  the  food  used,  and  it  the  mouth  be 
kept  open  may  dry  up  into  crusts  and  irregular  flakes  separated  by  cracks 
and  fissures. 

Under  long-continued  irritation,  such  as  is  caused  by  the  con 
slight  friction  of  the  tobacco-pipe,  by  fungous  growths,  or  by  syphilis,  the 
oral  epithelium  may  pass  into  a  morbid  condition  resembling  coratfioal  ion. 
White  streaks  and  patches  on  the  tongue  and  cheeks  are  thus  prod  it 
which  have  received  very  various  names.    The  milky  opaline  pa: 
(plaques  opalines)  of  syphilis  have  already  been  referred  to  (Art.  435). 
ScHwiMMEft  proposes  the  name  of  leukoplakia  for  the  non-syphilitic 
white  patches  which  sometimes  follow  upon  erythematous  inflammation- 
Others  speak  of  such  patches,  which  are  characterized   by  thicket 
cornification,  and  desquamation  of  the  epithelium,  as  lingual  psoritfb 
or  ichthyosis.     There  seems  some  ground  for  believing  that  leukopUM 
is  in*  certain  cases  at  least  a  precursor  of  epithelioma  of   the  tofej 
(Hulke,  Neliqan,   Barker).     Dessoir  describes  a  certain  dark 
coloration  of  the  tongue  due  to  accumulations  of  spores,  dead  epithelium 
and  accidental  impurities,  as  langue  noire  or  glosxnphytia.     A  bj 
plastic  condition  of  the  epithelium,  in  which  hair  like  epithelial  process** 
rise  from  the  tips  of  the  lingual  papillae,  has  been  described  as  'h 
tongue.' 

Hyperplasia  of  the  connective  tissue  of  the  oral  mucous  mem 
and  the  adjoining  structures  is  due  either  to  some  chronic  in  flam  dm  ton 
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process,  or  to  conditions  that  arc  congenital  or  developed  in  early  in- 
fancy. 

Inflammatory  hyperplasia  is  most  commonly  met  with  in  connection 
with  the  gums.  It  gives  rise  to  circumscribed  tumor-like  thickenings, 
which  usually  retain  for  long  the  aspect  and  texture  of  granulation-tissue. 
and  may  therefore  be  described  as  granulomatous.  Chronic  in  flam  ma- 
tion  of  the  tongue  generally  leads  to  fibrous  induration  and  deformity, 
the  muscular  tissue  becoming  degenerate  and  atrophied. 

Congenital  and  infantile  hyperplasia  affects  chiefly  the  lips  (macro* 
cheilia)  aud  tongue  (rnaiTOglossia).    The  lips  may  be  so  thickened  as 
to  look  like  great  unwieldy  tumors  :  the  tongue  may  outgrow  the  cajn 
city  of  the  mouth  to  hold  it,  and  it  may  thus  press  the  teeth  outwards 
and  protrude  from  the  mouth  (pr»  Ungua,  glossocele).     The  pro* 

truded  part  is  usually  dried  up  and  fissured,  and  ulcers  form  at  the 
points  where  it  is  in  contact  witli  the  teeth.  In  the  congenital  form  the 
enlargement  is  seldom  very  great  at  birth,  hut  it  rapidly  increases  in  the 
first  few  months  of  life.  The  affection  is  frequently  met  with  in  cretins 
and  idiots. 

The  enlargement  of  the  tongue  and  lips  is  due  either  to  an  overgrowth 
of  all  the  constituent  tissues  or  of  the  fibrous  tissue  only,  or  to  the  Ae- 
velopmentof  neoplastic  tissue.  The  overgrowth  may  be  locator  general  : 
in  the  former  case  isolated  nodes  and  tuberosities  are  produced. 

In  the  fibrous  form  the  muscular  fibres  are  generally  diminished  in 
number;  the  fibrous  tissue  may  be  dense  and  firm  or  soft  aud  cellular, 
and  it  is  here  and  there  infiltrated  with  leucocytes.  The  infiltration  is 
most  marked  when  the  protruded  portion  of  the  tongue  is  fissured  and 
ulcerated,  and  so  subject  to  intercurrent  inflammation.  The  lymphatics 
of  the  hyperplastic  fibrous  tissue  are  nearly  always  dilated  (Art.  438). 

Of  the  atrophies  and  degenerations  to  which  the  tissues  of  the  mouth 
are  liable  those  that  affect  the  tongue  are  the  only  ones  of  any  great  im- 
portance, and  of  these  the  most  striking  are  those  that  affect  its  muscular 
substance.  Simple  atrophy  (Art.  46),  fatty  degeneration  {Art,  60),  and 
waxy  degeneration  (Art,  38)  of  the  lingual  muscles  have  all  been  de- 
scribed. They  depend  on  local  disorders  of  nutrition  due  to  inflamma- 
tory conditions,  or  on  neurotic  disturbance  in  connection  with  disease  of 
the  hypoglossal  nerve  and  its  nucleus  in  the  medulla  oblongata. 

Among  the  degenerative  affections  of  the  fibrous  tissues  amyloid 
change  must  be  specially  mentioned.  It  attacks  the  intermuscular  fibrous 
tissue  as  well  as  that  of  the  mucous  membrane,  and  gives  rise  to  isolated 
nodes  or  nodules,  or  (in  the  tongue)  to  a  uniform  lardaceous  transforma- 
tion. The  muscles  and  mucous  glands  atrophy  and  disappear  when  sur- 
rounded by  the  amyloid  substance. 

Atrophy  of  the  gums  and  the  alveolar  parts  of  the  jaws  is  apt  to  follow 
upon  loss  of  the  teeth,  and  is  especially  notable  in  advanced  age. 

References  on  microglossia :— Arts,   dlff,  438 ;   \Vebeh,  Virch.  Arch.   vol.  7, 

16 


508 


THE    ALIMENTARY    TRACT. 


Pitha  u,  BUlroth's  Handb.  d.  Chir.  VI.;  Virchow,  Die  krankh.  Oeschundst,  i;i . 
Arxstcjn,  ch.  vol.   54;  Humphry,  Med.  chir.   Trans,  xxxvi, 

Aunutt,  Trans.  Path.  Soe.  1872;  Maas,  Arch.  f.  kliu,  Chir.  xm .;  Weoner,  M 
xx  ;  Clarke,  Diseases  of  the  tongue  London  1873 ;  VarigTv  Journ.  de  IVl 
<ir  lu  physiol.  1830;   Poster,   Jahrb.  f.   Kinderheilk.   xvm.    (1883);   Barkol 
Hot  meg  s  Sy  fit.  Of  Burger fIL  Lmdon  1883. 

On  hyperplasia  of  the  epithelium  :— Clarke,  Pra  Aug.   1874,  BriL 

M*l.    Journ.    1,  1874  ;  Scuwimmer,  Vierteljahrs.  f.    Derm.   u.   Syph.    v 
VootCL,  Ziemssen's  Cyclop,  vn.;  Klebs,  Arch.  f.  e.rp.  Path,  v  ;  Nedopii 
/.  Id  in.  Chir.  XX.;  Hulke,  Trans.  CUn.  Soc.  1869;  NELIOAN,  Dublin  Q* 
Med.  Science  1862  ;  DEBOVE,  Le  psoriasis  buccal  Parts  1873 ;  Mauriac,  De  to 
psorimis  de  hi  langue  et  de  la  intfjt"  tfs>>  bvecale^  Union  wiSbL  1878-74;  K.  Wn, 
fr'hthyoxis  of  the  tongue,  New  York  MkL  Journ.  March  1S7*>  ;  TkElat,  BnlL  Sot. 
Chir*  1S7.-J ;  Trans,  inteniat.  med,  oongreu  vol.  m.  London  1881  ;  DnMUt  Dtla 
tongue  noire  Paris  1878  ;  Barker.  Holmes's  SysL  of  Surgery  n. 

On  amyloid  change  see  Zieuler,  Virch.  Arch*  vol.  65. 


Tumors  and  Cysts. 

438.  The  most  important  of  the  tumors  affecting  the  mouth  tc 
early  years  of  life  are  the  angiomata  and  iymphangiomata.  Angiomata 
are  met  with  chiefly  about  the  lips,  appearing  as  dark-red  or  livid  slightly 
raised  patches.  Lymph  angiomata  occur  in  or  about  the  tongue.  Some 
of  the  tissue- changes  included  under  the  name  of  macroglossia  are  due  to 
lyinphangiomatous  growths. 

In  Art.  437  we  mentioned  that  the  hyperplastic  fibrous  tissues  in  the 
tongue  and  lips  generally  contain  dilated  lymphatics.     Cases  often  occur 
hi  which  such  lymphatics  constitute  the  greater  part  of  the  substance  of 
the  tongue.     The  entire  tongue — muscles,  mucous  membrane,  and  pa- 
pillae— umv  be  transformed  into  a  kind  of  fine-meshed  sponge  or  honey- 
comb*    The  spaces  and  meshes  con  tain  lymph,  the  septa  between  consist 
of  delicate  fibrous  tissue  interspersed  with  a  few  scattered  muscular  fibres. 
The  fibrous  tissue  may  or  may  not  be  highly  cellular,     In  the  formercise 
it  contains  patches  of  lymphadenoid  tissue  ;  the  neoplasm  is  then  in  fact 
a  combination  of  lymphangioma  and  lympbadenoma.     In  other  cases  UM 
tissue  contains  an  extraordinary  amount  of  fat,  the  tumor  being  then 
most  fitly  described  as  lymphaugio-lipoma.     The  dilated  lymph-space1 
arc  usual Ly  small,  but  sometimes  they  become  distended  into  glubuktf 
cysts,  from  the  size  of  a  pea  to  that  of  a  cherry  (cystic  hygroma  i. 

The  lymphangiomatous  growth  is  often  confined  to  the  tongue  i>; 
but  it  may  extend  to  the  neighboring  parts,  or  new  foci  may  appear  ia 
the  tissues  of  the  root  of  the  tongue.     It  would  seem  that  I 
cysts  are  met  with  in  the  latter  situation.     From  the  root  of  the  tougu* 
the  growth  may  extend  in  various  directions,  occasionally  passing  do*'1 
towards  the  pharynx  or  upwards  to  the  palatal  structures. 

Of  the  other  congenital  or  infantile  growths  within  the  mouth  *° 
may  mention  the  teratomata  (Arts.  13,  178).    Lipoma,  fibroma,  myxoma 
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and  sarcoma  also  occur;  they  form  tumors  which  vary  much  in  size  and 

rfc. 
Of  the  tumors  which  develop  in  later  life  sarcoma  and  carcinoma 
are  the  most  notable.  Sarcoma  mainly  affects  the  gums  (sarcomatous 
epulis),  and  as  a  rule  starts  in  the  deeper-lying  structures  like  the  peri- 
osteum or  bone-marrow.  It  forms  rounded  tuberous  growths,  usually 
somewhat  firm  in  consisteuce.  When  it  starts  In  bone  it  contains  bony 
trabecule  in  its  substance  (osteo-sarcoma,  Art  165),  or  sometimes  giant- 
cells  (myeloid  sarcoma.  Art,  159). 

Carcinoma  (in  the  form  of  epithelioma)  attacks  the  lips,  tongue, 
and  gums.  It  begins  as  a  small  nodule,  or  a  circumscribed  hard  grayish 
infiltration  of  the  mucous  membrane.  Presently  this  becomes  a  palpable 
node  projecting  above  the  surface.  The  infiltrated  tissue  ulcerates,  and 
around  the  ulcer  the  cancerous  infiltration  spreads  more  or  less  rapidly. 
If  the  diseased  tissue  is  not  removed,  the  cancerous  ulcer  may  reach  an 
astonishing  size,  especially  in  the  case  of  the  tongue  and  the  gums.  Ade- 
noma of  the  mucous  glands  is  a  rarer  form  of  tumor;  it  gives  rise  to 
circumscribed  nodular  growths. 

References  on  lymphangioma  of  the  mouth  : — Art.  437  ;  Billroth,  Beitr&ge 
ft  path.  Histologic  Berlin  1858  ;  ViRCHOW,  Vireh.  Arch,  vol  7  ;  Ma  as,  Arch.  f. 
klin.  Chir,  XIU.;  von  Winiwarter,  Arch.  /.  klm.  Chir.  xvi.;  GlES,  ibid.  XV,  ; 
Weonkr,  ibid,  xx.;  Arnstein,  V^irch.  Arch.  vol.  54. 

On  lipoma  of  the  tongue  see  Weber  {Pitha  K.  Billroth'*  Handb.  d.  Cliir.  VI,), 
Gosselin  (Atria  midfoot  20,  1881).  On  epithelioma  Bee  Barker  {Holmes's  Syst,  of 
Surgery  u.  London  1883}, 


439.  As  we  pointed  out  in  article  433,  when  the  mucous  glands  are 
chronically  inflamed  they  may  become  distended  with  accumulated  secre- 
tion, and  thus  form  small  cysts  of  retention.  Dilated  lymphatics  may 
likewise  give  rise  to  cysts,  known  as  cystic  hygromata  (Art.  438).  In  ad- 
dition to  these  varieties  there  are  a  number  of  other  cystic  structures, 
which  occur  in  the  mouth  in  various  situations,  more  especially  in  or 
around  the  frcenum  of  the  tongue.  These  are  referred  to  as  cases  of 
ran  a  I  a,  and  have  long  been  objects  of  considerable  surgical  interest. 
Notwithstanding  this  the  manner  in  wliich  they  arise  has  only  recently 
received  a  satisfactory  explanation.  Vox  Recklinghausen  has  shown 
by  careful  anatomical  investigations  that  the  true  or  classical  ranula  is  in 
fact  a  cystic  dilatation  of  one  of  the  main  ducts  of  the  glands  of  Nuhn 
and  Blaodin,  two  small  mucous  glands  situated  beneath  the  tip  of  the 
tongue.  The  duct  is  obstructed  probably  by  inflammatory  changes  either 
within  or  around  it,  and  the  part  behind  the  obstruction  (which  need 
not  bo  complete)  becomes  distended, with  the  secretion  poured  out  by  the 
gland -cells. 

The  contents  of  the  ranula  consist  of  a  clear  viscid  or  ropy  mucous 
[uid,  resembling  the  white  of  an  egg;  it  may  be  quite  colorless  or  stained 
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pale  yellow  or  brown  or  pink.     It  contains  no  saliva.     The  cyst  itso: 
usually  globular  or  ovoid  and  lies  close  by  the  fraeaum. 

Bennies  this  form  of  rami  la  (the  typical  form),  there  are  other  cyRi3 
which  are  loosely  classed  with  it.     Wharton's  duct,  leading  from 
submaxillary  gland,  may  bo  distended  into  a  cyst.     The  cyst  in  this  caw 
is  usually  fusiform  or  cylindrical,  though  at  times  it  becomes  more 
tinctly  globular.     The  occlusion  of  the  duct  is  in  general  due  to  inflam- 
mation or  to  the  formation  of  salivary  concretions  or  calculi. 

The  ducts  of  the  sublingual  glands  (ducts  of  Rivini  and  Bartholin) 
may  also  become  distended  into  cysts  lying  beneath  the  tongue;  and 
moid  cysts  are  met  with  in  the  same  situation.     According  to 
congenital  cysts  of  the  neck  (Art,   8)  may  be  displaced  inwards  so  as  to 
lie  beneath  the  tongue,  and  sometimes  simulate  ranulss.     They  often 
contain  sebaceous  matters, 

Cysts  occur  in  other  situations,  but  much  less  frequently.  Thus  they 
are  found  at  times  in  the  muscular  substance  of  the  tongue  and  in  the 
mucous  membrane  of  its  base.  Such  cysts  are  usually  small,  bnt  now 
and  then  they  attain  a  very  considerable  size  (Bocudalek,  Lotzbeck. 
Hammeiuch).  They  are  due  to  the  dilatation  of  the  glands  that  occur 
at  the  base  and  around  the  root  of  the  tongue. 

The  mucous  glands  of  the  lips  may  in  like  manner  be  transformed 
into  cysts,  which  vary  from  the  size  of  a  pea  to  that  of  a  hazel-nut. 

The  origin  of  ranula,  as  we  have  said,  has  been  recently  investigated  with 
great  care  by  von  Recklinghausen  { Virch.  AreJt.  vol.  84).  He  reviews  critically 
the  various  observations  and  theories  already  published,  and  describes  the  remit* 
of  his  own  work  on  the  subject.  The  classical  ranula  he  proves  to  be  due  tothedi* 
latation  of  the  duct  of  the  mucous  glands  at  the  tip  of  the  tongue.  He  rejects  the 
suggestion  of  Fleischmann  that  it  originates  from  a  mucous  buna  lying  00 
surface  of  the  genio-glossus  muscle.  This  bursa  has  been  sought  for  in  vain  by 
various  investigators  ;  and  moreover  the  true  ranula  always  possesses  a  well-It- 
veloped  cylindrical  epithelium, 

Bocudalek  (Oesterr.  Zsitsrhr.  f.  prak.  Heilk.  xu.  i860),  Lotzbeck  (Memcm- 
bOien  xv,  1890),  and  Hammerich,  Ueb,  Schleimcysten  d.  Zungenwurzel  WQrzburg 
1*77)  have  written  on  the  cysts  that  are  found  at  the  base  of  the  tongue.  Accord- 
ing to  Virchow,  Reubold,  Bohn  (Die  Mundkrankh.  d.  Kinder  Leipzig  18661. 
DENIS,  Billakd,  and  others,  in  most  infants  the  mucous  membrane  of  the  palate 
(in  the  neighborhood  of  the  raphe  and  anteriorly)  is  more  or  less  beset  with  v 
miliary  nodules  of  various  Bizes.    They  are  developed  in  the  second  half  of  i 
life,  and  are  due  to  an  accumulation  of  epithelial  cells  in  the  mucous  glan 
fehi  hard  palate.    They  may  fairly  be  described  as  milium  or  comedones  of  tU* 
mucous  membrane  (Art.  404). 

Changes  affecting  the  teeth* 

440.  By  far  the  moat  important  morbid  change  affecting  the  teeth  i* 
that  known  as  caries,  a  gradually  progressive  disintegration  of  thtf 
enamel  and  dentine. 

First  of  all  an  opaque  white  spot  (which  may  sometimes  be  discolored 
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green  or  black)  appears  on  the  transparent  enamel.  Here  the  prisms  of 
the  enamel  are  loosened  and  to  some  extent  broken  down.  Then  by  de- 
grees the  dentine  is  attacked,  and  once  attacked  it  usually  disintegrates 
very  rapidly*     Decalcification  of  the  dental  tissue  precedes  the  carious 

isintegration. 
In  the  advancing  margin  of  the  diseased  area  the  tubules  of  the  dentine 
appear  to   be  widened   (Klebs,    Leber,  and   Rottenstein)   and  sur- 

oumk'd  by  bright  rings.     Presently  the  tubules  are  seen  to  contain  a 

mmilar  mass,  which  turns  blue  when  treated  with  iodine  and  increases 
in  bulk  at  the  expense  of  the  bright  rings.  This  mass  is  found  to  coi. 
of  micrococci  and  bacilli.  According  to  Klebs  it  is  they  that  arc  the 
destroyers  of  the  dental  tissue,  inasmuch  as  they  have  the  power  of  decalci- 
fying it.  They  are  enabled  to  penetrate  the  substance  of  the  teeth  by  the 
accidental  formation  of  cracks  or  flaws  in  the  enamel. 

Klebs  has  also  shown  that  the  mortar-Hke  '  tartar '  which  often  covers 
the  teeth  contains  multitudes  of  micrococci  and  bacilli  mingled  with  cal- 
careous particles.  He  maintains  that  the  organisms  are  able  to  precipitate 
calcium-salts  from  the  nutrient  materials  they  assimilate. 

A  very  common  result  of  caries  is  inflammation  of  the  pulp  or  of  the 
alveolar  periosteum.  The  irritants  which  directly  induce  it  are  perhaps 
the  bacteria  which  are  present  in  the  disintegrated  dental  substance,  and 
set  up  septic  decomposition  around  them* 

The  inflammation  of  the  pulp  and  periosteum  may  pass  into  suppura- 
tion. In  this  case  the  surface  of  the  gum  in  the  neighborhood  of  the  dis- 
eased tooth  is  red   and   swollen   {gum  boil   or  parulis)t  and  presently 

uppuration  sets  in  and  extends  to  the  deeper  tissue  of  the  gum,  forming 
an  alveolar  abscess.  This  breaks  externally,  and  if  the  suppurative 
process  around  the  root  of  the  tooth  continues,  we  may  have  formed  an 
alveolar  sinus  or  fistula. 

Sometimes  the  inflammation  extends  beyond  the  region  of  the  root 
of  the  tooth  and  gives  rise  to  an  extensive  periostitis  of  the  jaw.  In  this 
way  large  abscesses  are  sometimes  formed,  and  necrosis  of  a  portion  of 
the  jaw-bone  may  result. 


References  on  dental  caries :— Klenke,  Die  YerderbnUs  der  Z&kne  Leipzig 
1850 ;  Neumann,  Arch,  /.  kiin,  Chir.  vl;  Leber  and  Rottenstein,  Untersuch.  ftb. 
d.  Caries  d.  Zahue  Berlin  1**17  ;  Wedl,  Pttth&ogU  d.  Zi'thne  Leipzig  1870  ;  Klebs, 
Arvh.f.  exp.  Path.  V,t  Article  Leptothriz  bue&tiw  in  Realeneydop.  (/.  gesammten 
Heilkunde ;  Coleman,  Dental  surge ri/  a nd pathology  London  1881]  Discussion, 
Draw,  internat.  vied,  congress  m.  London  1881. 

According  to  Miller  (Oa*t.  f.  d.  med.  Wiss.  18, 1882,  Arch.  f.  exp.  Path,  xvi.) 
the  bacteria  present  in  the  mouth  set  up  acid  fermentations,  and  the  acid  pro- 
duced decalcifies  the  dental  tissues.  Thereupon  micrococci  and  bacilli  penetrate 
the  dentine  and  set  up  putrefactive  decomposition  in  the  decalcified  tissue. 

441.  Tumora  arising  from  or  connected  with  the  teeth  arc  of  two 
chief  kinds*     The  one  is   spoken  of  as  dental  osteoma,  the  other  as 
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odontoma.  Dental  osteoma  or  exostosis  consists  of  a  diffuse  or  some- 
what circumscribed  thickening  of  the  crusta  pctrosa  or  cement;  and 
ought  indeed  scarcely  to  be  reckoned  among  the  tumors,  as  it  is  rather 
of  the  nature  of  an  inflammatory  hyperplasia.  Very  few  cases  of  true 
odontoma  have  been  described.  So  far  as  can  be  made  out  the  small 
tumors  so  named  (composed  of  dentine  and  enamel)  arise  from  the  pulp 
of  the  tooth  in  the  early  stages  of  its  growth.  Odontoma  cannot  be 
developed  when  the  tooth  is  mature. 

Fibroma,  myxoma,  and  sarcoma  may  in  rare  cases  be  developed  from 
the  pulp  as  the  tooth  is  being  formed.  Such  growths  are  however  much 
more  commonly  derived  from  the  periosteum  of  the  dental  follicle,  the 
alveolar  process  of  the  jaw,  the  bone-marrow,  or  the  gum  itself.  These 
tumors,  which  arise  close  to  the  teeth  or  actually  from  their  sockets,  are 
included  under  the  surgical  term  epulis.  Some  of  them  start  in  inflam- 
matory granulation-tissue,  but  most  are  really  sarcomatous  (Art,  438). 

Cysts  of  the  jaws  may  be  produced  by  the  morbid  dilatation  of  the 
dental  follicles.  The  cysts  are  seated  on  the  alveolar  ridge,  and  some- 
times reach  a  very  large  size,  some  as  targe  as  an  apple  and  larger  having 
been  described.  Their  contents  are  liquid,  and  occasionally  rudimen- 
tary teeth  are  found  in  them  (deutigrerous  cysts). 

References:— Virchow,  Die  kmnkhaften  Geschwulste  EX.  (1864-65);  MjMHTOT, 
Metstoire  stir  les  kystes  dSB  mdehoires  Paris  1872;  FJskoff.  Odontom  d.  Unterkk- 
/ers,  Virch.  Arch.  vol.  85;  Salter,  Holmes'*  Syst.  of  Surgery  u.  London  1883; 
Eve,  Brit  Med.  Journ.  1,  188:1 

Hutchinson  [Lomd.  Hosp.  Hep.  u.f  I860;  Trans.  Path.  Soc.  1858-59.  and 
OHmioal  Surgery  XL  Lrmdon  1878)  has  pointed  out  that  t lie  permanent  incisors, 
and  especially  the  upper  central  incisors,  of  children  suffering  from  congenital 
syphilis  often  undergo  a  peculiar  arrest  of  development.  They  are  either  alto- 
gether stunted,  or  as  they  emerge  from  the  gum  their  Bides  instead  of  being 
parallel  converge,  while  the  cutting  edge  is  concave.  After  a  time,  the  dentine 
being  exposed,  the  cutting  edge  becomes  deeply  notched;  and  when  the  tooth  is 
full-grown  it  appears  pointed  or  peg-shaped,  with  the  erescentlc  notch  truncating 
its  apex,  so  to  speak.  The  cause  of  this  deformity  is  said  to  be  a  specific  alveolar 
Btomatitis  during  infancy  (Baumler,  Ziemsseris  Cyclop,  in.). 


CHAPTER  L. 

TEE  THROAT. 

442.  The  mucous  membrane  of  tUe  throat  (including  in  the  term  the 
soft  palate,  tonsils,  and  pharnyx)  resembles  that  of  tlie  month  in  struc- 
ture; it  contains,  however,  a  large  amount  of  lymphadenoid  tissue,  which 
at  various  points  is  aggregated  into  nodules  or  follicles.  In  the  tonsils 
especially  this  tissue  is  very  abundant  According  to  Stohr  (Biolog. 
Centralbhitt  1882)  lymphoid  cells  are  continually  migrating  from  the 
lymphadenoid  tissue  to  the  free  surface. 

The  disorders  of  the  back  of  the  mouth  and  pharynx  correspond  with 
those  of  the  month  generally,  and  many  of  them  are  indeed  but  partial 
manifestations  or  results  of  the  latter.  Certain  forms  of  inflammation 
ami  certain  new  growths  are  however  confined  to  the  soft  palate,  tonsils, 
and  pharynx,  or  at  least  produce  in  them  their  most  characteristic  symp- 
toms. 

Inflammation  of  the  throat  (refen-ed  to  generally  as  angina  or 
pharyngitis)  may  be  due  to  local  irritation,  or  to  some  general  affection 
like  measles,  scarlatina,  or  small-pox.  The  catarrhal  varieties  give  rise 
to  redness  and  swelling,  which  maybe  diffused  or  disposed  in  irregular 
streaks  and  patches,  The  mucous  membrane  at  the  same  time  pours  out 
slimy  or  purulent  secretion,  which  often  forms  a  film  or  coating  on  the 
mrfaco.  In  some  of  the  inflammatory  affections  (such  as  that  which  ac- 
companies small -pox  or  herpes  labialis)  vesicles  are  formed;  these  speed- 
ily rupture,  and  leave  small  erosions  of  the  surface  {angina  vesiculosa). 
Often  too,  especially  in  children,  the  inflamed  membrane  is  beset  or  over- 
laid with  white  patches  of  thrush  (Art.  436),  The  lymphadenoid  follicles 
are  sometimes  the  parts  chiefly  affected.  The  solitary  follicles  of  the 
pharynx  and  the  serous  glands  at  the  back  of  the  tongue  swell  up  and 
project  above  the  surface,  and  the  tonsils  are  likewise  enlarged  {angina 
tonsillaris).  If  the  swollen  follicles  break  down  small  erosions  or  ulcers 
may  be  left  (follicular  ulceration).  In  chronic  catarrhal  conditions  these 
changes  in  the  follicles  and  tonsils  may  become  very  marked  angina  or 
pharyngitis  granulosa).  At  the  same  time  the  mucous  membrane,  espe- 
cially that  of  tbe-uvula,  becomes  thickened;  and  the  mucous  glands  be- 
come hypertropliied  or  distended,  and  project  above  the  surface  like  small 

mulatious.     Accumulations  of  shed  epithelium  and  pus-corpuscles  col- 
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lect  in  the  crypts  of  the  enlarged  tonsils,  forming  gray  or  yellowish  plugs 
which  occasionally  become  calcified.  The  tonsils  may  also  become  per- 
manently enlarged  as  a  result  of  chronic  or  often -repeated  inflammation; 
in  other  cases  they  become  atrophied  or  shrunken.  When  they  are  en- 
larged the  chief  seat  of  hyperplasia  is  the  lymphadenoid  tissue,  which 
appears  more  diffused  and  less  markedly  aggregated  into  follicles  than  is 
normal.  When  they  shrink  it  is  the  lymphadenoid  tissue  which  d 
pears,  its  place  being  partly  taken  by  ordinary  fibrous  tissue.  Inflamma- 
tion, of  the  tonsils  is  apt  to  issue  in  the  formation  of  small  toDHiUar 
abscesses,  which  break  through  the  surface  and  evacuate  their  cent. 
The  site  of  such  an  abscess  is  afterwa  rds  marked  by  a  cicatrix. 

443.  One  of  the  most  important  forms  of  inflammation  li  the 

throat  is  liable  is  the  diphtheritic  inflammation,  most  familiarly 
known  in  connection  with  diphtheria. 

As  we  have  have  already  seen  (Arts.  424-426),  diphtheritic  inflamma- 
tion of  a  mucous  membrane  is  associated  with  the  necrosis  of  thr 
thelial  layers  only  (superficial  form),  or  of  the  epithelial  and  fil 
layers  together  (parenchymatous  form). 

In  the  pharynx  the  process  begins  with  the  formation  of  small  round 
grayish  filmy  patches  on  a  red  and  swollen  base.     The  grayish  film 
first  thin  and  soft,  but  presently  it  becomes  thicker  and  more  yellowish, 
or  if  haemorrhage  takes  place  it  becomes  brown  or  black.     The  pal 
are  sometimes  few  and  isolated,  or  numerous  and  confluent,  in  which 
case  they  often  form  large  dense  masses  or  false  membranes.     At 
these  patches  or  masses  are  closely  adherent  to  the  underlying  tissue, 
afterwards  they  are  loosened  and  can  readily  be  removed  or  are  cast  off 
spontaneously.     Often  the  underlying  surface  of  the  mucous  membrane 
appears  to  be  intact;  it  is  reddened  but  there  is  no  perceptible  loss  of 
Bubstance:  this  is  the  case  in  superficial  diphtheritis.     In  other  cases  g 
visible  erosion  or  ulcer  remains  when  the  false  membrane  is  removed: 
this  indicates  deep  or  parenchymatous  diphtheritis.     The  floor  of  the 
ulcer  is  red  or  dirty  gray,  the  latter  showing  that  the  necrotic  inflamm;: 
has  extended  still  deeper  into  the  mucous  membrane. 

The  seat  of  the  diphtheritic  patches  varies  much  in  different  cases,  as 
may  be  observed  in  the  living  patient  as  well  nspost  mortem.  Sometimes 
the  tonsils  are  the  parts  most  affected,  in  other  cases  the  palate  and  uvula. 
and  often  enough  the  epiglottis  and  the  entrance  to  the  larynx. 

In  addition  to  the  formation  of  these  patches  there  is  always  a  certain 
amount  of  cedematous  swelling  of  the  tissues,  which  in  the  case  of  the 
tonsils  and  the  parts  around  the  glottis  frequently  becomes  extremely 
marked. 

If  the  patient  survives  repair  takes  place  by  the  extrusion  of  tb< 
membranes,  regeneration  of  the  necrosed  parts,  and  re-absorption  of 
exudation.      If  the  necrosis  has  extended  deeply  cicatrices    may  be 
formed.    Now  and  then  the  affection  takes  a  more  dangerous  tm 
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gangrene  setting  in  and  causing  very  rapid  and  extensive  destruction  of 
the  tissues. 

A  certain  amount  of  croupous  exudation  very  often  accompanies  the 
development  of  the  diphtheritic  membranes.  Some  of  the  gray  or  yel- 
lowish patches  may  consist  simply  of  coagulated  exudation,  such  as 
characterizes  simple  croupous  inflammation.  These  patches  are  apt  to 
he  formed  at  spots  where  the  epithelium  has  been  stripped  off. 

444.  Pharyngeal  diphtheritis  may  be  the  result  of  various  noxious 
agencies.  It  can  be  produced  in  animals  by  the  action  of  certain  corro- 
sive substances  properly  applied  to  the  mucous  membmne.  In  man  it  is 
most  commonly  observed  in  connection  with  various  infective  diseases, 
such  as  scarlatina,  measles,  typhoid,  small-pox,  and  diphtheria.  It  is 
the  characteristic  symptom  of  the  latter. 

Diphtheria  is  an  infective  disease,  met  with  chiefly  in  children. 
The  virus  enters  the  system  usually  by  the  mucous  membrane  of  the 
pharynx,  and  it  first  of  all  sets  up  local  inflammatory  changes  tlu  n  . 
The  changes  may  be  simply  of  the  nature  of  catarrh,  or  they  m:iy 
more  intense  and  more  dangerous.  In  by  far  the  greater  number  of 
cases  the  various  processes  of  diphtheritic  inflammation  are  induced, 
But  in  many  instances  the  epithelium  is  simply  shed,  and  circumscribed 
yellowish  typically  croupous  false  membranes  are  formed  from  the  coagu- 
ted  fibrinous  exudation.  Gangrene  is  a  rarer  complication.  The 
mucous  membrane  of  the  respiratory  organs — larynx,  trachea,  and  bron- 
chi— is  usually  affected  at  the  Bame  time  as  that  of  the  throat.  Where 
the  epithelium  is  cylindrical  the  inflammation  is  generally  of  the  croup- 
ous type. 

It  sfcms  now  highly  probable  that  diphtheria  is  due  to  an  invasion  of 
micrococci.  When  the  affected  epithelia  are  examined  in  the  early 
stages  of  the  disorder,  we  find  in  and  upon  the  inflamed  spots  heaps  and 
clusters  of  micrococci  (Fig.  170  g  and  Fig.  171  a)  such  as  do  not 
normally  occur  in  the  mouth  or  throat.  These  are  regarded  as  the  virus 
of  the  disease,  and  they  are  supposed  to  affect  the  system  in  general 
through  the  vessels  of  the  pharynx. 

We  have  not  here  space  to  describe  in  detail  the  various  controversies  that 
have  arisen  as  to  the  nature  of  the  virus  of  diphtheria.  The  most  important 
references  have  been  given  in  Art,  204.  Heubnkr  recently  investigated  the  lab* 
ject  of  scarlatinal  diphtheritis  iJahrhuch  der  Kinderheilk.  new  series  xiv.)  and 
compared  it  with  the  diphtherial  affection*  He  regarded  the  pathological  pro- 
cesses in  the  two  cases  to  be  different,  as  judged  both  by  the  naked-eye  appear- 
ances and  by  the  character  of  the  histological  changes.  ZlEGLER  is  however 
quite  unable  to  agree  with  him  in  this  point:  the  poison  of  scarlatina  may  induce 
in  the  fauces  exactly  the  same  histological  changes  as  those  which  are  charac- 
teristic of  diphtheria.  In  a  still  more  recent  and  very  suggestive  paper  (Die  ar- 
tterimentrUe.  Diphtherie  Leipzig  1883)  Heubner  seems  to  have  now  arrived  at  a 
like  conclusion.  He  indeed  affirms  that  localized  diphth^ritif  inflammation  of  a 
mucous  membrane  may  be  set  up  without  micrococci,  and  then  the  inoculation 
of  any  kind  of  micrococci  may  suffice  to  induce  the  general  disease. 
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445.  Phlegmonous  inflammations  and  abscesses  are  mere  common 
in  the  fauces  and  tonsils  than  in  the  mouth  itself.  They  begin  with 
intense  redness  and  swelling  of  the  affected  parts,  The  exudations  and 
pus  collect  in  the  Loots  meshes  of  the  submueosa,  giving  rise  to  abscesses 
of  various  sizes,  which  at  length  break  through  the  mucous  membrane. 
The  commonest  causes  of  such  suppurative  inflammations  are  mechanical 
injury  followed  by  some  septic  infection,  and  glanders,  syphilis,  anthrax, 
etc.  Retropharyngeal  abscesses  are  occasionally  due  to  caries  of  the 
cervical  vertebra?.  Abscesses  about  the  throat  are  dangerous  inasmuch 
as  they  may  lead  to  the  erosion*  and  rupture  of  blood-vessels,  or  may 
directly  or  indirectly  involve  the  entrance  to  the  larynx.  This  last  acci- 
dent is  generally  brought  about  by  the  induction  of  oedema  in  the  mucosa 
or  submucosa  of  the  glottis,  which  often  accompanies  the  formation 
of  an  abscess  in  the  neighboring  parts, 

In  rare  cases  phlegmonous  inflammation  may  issue  in  gangrene. 
Dark  and  discolored  patches  are  formed,  which  rapidly  extend  and  dis- 
integrate. Gangrene  is  most  commonly  observed  in  connection  with 
small-pox,  typhoid,  dysentery,  and  diphtheria, 

446.  The  syphilitic  affections  of  the  throat  resemble  those  of  the 
month.     Simple  catarrhal  inflammation,  the  formation  of  granuloma- 
tous foci  or  gummata,  ulceration,  and  scarring,  are  all  met  with.     Scar- 
ring may  give  rise  to  very  considerable  distortion  and  deformity  of 
parts. 

Tubercle  and  tuberculous  ulceration  occur  chiefly  in  the  larynx. 
The  surrounding  tissues  are  sometimes  markedly  oedematous. 
tonsils  are  not  infrequently  attacked  by  tuberculosis. 

Lupus  is  most  apt  to  affect  the  soft  palate;  it  is  rare  in  other 
such  as  the   larynx.      The   infiltrated   tissue   breaks  down   and  largo 
unsightly  ulcers  arc  produced.     Lnpna  of  the  face  generally  accompanies 
the  affection  of  the  mucous  membrane. 

Papillary  growths  and  mucous  polypi  sometimes  occur  around  tbo 
uvula  and  the  border  of  the  soft  palate,  but  they  are  not  very  common. 
Cysts  of  retention,  of  small  size,  now  and  then  arise  from  dilatation  of 
the  mucous  glands. 

Tumors  are  rare  in  the  region  of  the  throat,  but  both  connective- 
tissue  and  epithelial  growths  are  occasionally  met  with. 


parte, 


CHAPTER  LL 

THE  SALIVARY  GLANDS. 

447,  The  salivary  glands  arc  racemose  glands  whose  secretion  is  dis- 
charged into  the  oral  cavity,  The  chief  disorders  to  which  they  are  lia- 
ble are  those  due  to  inflammations,  and  to  the  growth  of  tumors. 

Mnnips  or  epidemic  parotitis  is  an  infective  inflammatory  swelling 
of  the  parotid  gland.  The  submaxillary  and  sublingual  glands  maybe 
affected  at  the  same  time.  The  glands  and  the  overlying  tisanes  are 
much  enlarged,  and  feel  doughy  to  the  touch. 

Similar  swellings  occur  as  secondary  symptoms  in  connection  with 
certain  infective  disorders  like  typhoid,  cholera,  pycemia,  syphilis,  diph- 
theria, etc. 

The  swelling  is  due  to  inflammatory  serous  and  cellular  infiltration  of 
the  interalveolar  fibrous  tissue  of  the  glands.  It  issues  either  in  resolu- 
tion, or  in  fibroid  induration,  or  in  suppuration  and  abscess.  Sometimes 
gangrene  supervenes. 

Angina  Ludorici  is  an  acute  phlegmonous  inflammation  of  the  tissue 
surrounding  the  submaxillary  gland,  resulting  often  in  suppuration  or 
gangrene. 

Milder  forms  of  inflammation  are  also  met  with  in  connection  with 
disorder  of  the  salivary  glands,  resulting  from  mechanical  injury  or  re- 
tention of  their  secretion  or  from  other  causes  not  easy  to  determine. 
When  chronic  they  lead  to  fibrous  hyperplasia,  while  the  gland -substance 
often  becomes  atrophied.  If  tiie  duct  becomes  involved  in  a  contracting 
cicatrix  it  may  be  obstructed  or  altogether  occluded. 

448.  A  salivary  fistula  is  an  opening  or  channel  connecting  a  sali- 
vary duct  with  the  surface  of  the  mucous  membrane  or  the  skin.  It 
results  either  from  a  wound,  or  from  some  suppurative  inflammation 
leading  to  perforation. 

When  a  salivary  duct  is  obstructed  or  occluded  the  smaller  ducts  be- 
hind the  obstruction  become  dilated  by  the  retained  secretion.  These 
dilated  ducts  are  either  cylindrical  or  sausage-shaped,  or  fusiform,  or 
even  pear-shaped.  As  the  accumulation  goes  on  the  ducts  and  the  lumen 
of  the  gland  become  distended  into  globular  cysts,  often  of  very  consider- 
able size. 

The  cysts  produced  by  dilatation  of  the  submaxillary  and  sublingual 
ducts  protrude  from  beneath  the  tongue,  and  are  often  spoken  of  as 


608 


THE   ALIMENTARY   TRACT. 


ranulu?,  like  those  which  arise  from  dilatation  of  the  mucous  glanda  of 
t lie  tip  of  the  tongue  (Art.  439). 

Salivary  calculi  are  stony  concretions  which  form  occasionally  in 
Stensoivs  and  Wharton's  ducts.  They  consist  of  calcium  phosphate  and 
carbonate.  Sometimes  they  enclose  foreign  matters  which  havcacci  i 
ally  gained  access  to  the  ducts.  According  to  Klebs  they  also  contaiu 
fungi,  and  these  he  regards  as  the  active  factors  in  bringing  about  the 
precipitation  of  the  calcium  salts. 

Tumors  both  of  the  connective- tissue  and  the  epithelial  types  arc 
met  with  in  the  salivary  glands.     Of  the  former  class  fibroma,  sarcoma, 
enehondroma,  and  myxoma,  may  bo  mentioned.     They  usually  give  rise 
to  definite  nodes  or  nodules,  and  sometimes  include  cystic  cavities  (cys- 
tic sarcoma).     Carcinoma  usually  begins  as  an  isolated  nodule,  w 
extends  so  as  to  involve  the  whole  gland,  and  then  invades  the  surround- 
ing tissues.     Ulceration  and  gangrene  now  and  then  supervene.     These 
neoplasms  are  very  apt  to  exhibit  a  mixed  type  of  structure,  espe< 
those  of  the  parotid  gland.     Thus  cartilaginous,  mucoid,  sarcomatous, 
and  fibroid  elements  may  all  occur  within  the  same  tumor.     S 
the  peculiar  hyaline  formations  characteristic  of  cylindroma  (Art.  163) 
are  met  with.     Combinations  of  carcinoma  with  sarcoma  or  enehondroma 
are  not  uncommon. 


CHAPTER  LIT. 

THE  (ESOPHAGUS. 

449.  Tho  most  important  of  the  deformities  to  which  the  oesophagus 
liable  is  stenosis  or  narrowing  of  its  calibre.  Five  varieties  of  steno- 
sis have  been  distinguished  (Zenker,  von  Ziemssen)  according  as  it  is 
due  to  congenital  malformation,  compression,  obstruction,  stricture,  or 
spasmodic  contraction. 

The  oesophagus  is  wholly  absent  only  in  foetuses  which  are  very  gravely 
malformed.  Even  a  partial  obliteration  is  rare  when  the  foetus  is  at  all 
well-developed. 

Simple  congenital  stenosis  occurs  both  at  the  upper  and  at  the  lower 
id  of  the  tube  and  may  be  simply  annular  or  may  extend  over  some 
small  distance.     Both  varieties  are  rare. 

Stenosis  by  compression  is  generally  due  to  the  pressure  of  enlarged 
scrofulous  glands  in  the  neck  or  mediastinum,  mediastinal  sarcoma,  aor- 
tic aneurysm,  etc.  It  produces  grave  functional  difficulty  only  when  the 
tube  is  in  a  manner  encircled  by  the  growth,  so  that  there  is  no  direc- 
tion in  which  it  can  yield. 

Stenosis  by  obstruction  occurs  when  foreign  bodies  become  wedged 
in  the  tube.  The  thrusk-fuugus  may  grow  and  multiply  in  the  cesopha- 
gus  to  such  an  extent  as  occasionally  to  block  up  or  seriously  to  narrow 
the  passage.  Polypous  tumors  growing  from  the  mucous  membrane  may 
have  a  like  effect,  but  very  rarely.  Cancerous  growths  are  much  more 
apt  to  be  the  cause  of  obstruction. 

Strictures  are  due  to  the  contraction  of  cicatrices  or  to  cancerous 
change.  Cicatrices  most  commonly  follow  upon  injuries  due  to  irritant 
or  corrosive  substances,  such  as  boiling  water,  acids,  or  alkalies.  The 
extent  and  tightness  of  the  stricture  depend  on  the  size  of  the  corrosion- 
wounds.  If  the  corrosion  has  extended  deeply  into  the  tissues  of  the 
wall,  the  oesophagus  maybe  transformed  into  a  firm  almost  cartiiagin- 
oifs  pipe,  through  which  only  the  finest  sound  may  be  able  to  pass. 
Syphilitic  strictures  are  very  rare,  as  the  oesophagus  is  on  the  whole  sel- 
dom attacked  by  syphilitic  inflammation.  Cancerous  strictures  are  due 
to  the  infiltration  of  the  whole  circumference  of  the  oesophagus  by  the 
neoplasm,  by  which  it  is  transformed  into  a  kind  of  tough  unyielding 
tube,  the  infiltrated  tissue  often  at  the  same  time  undergoing  contrac- 
tion.    These  strictures  are  usually  found  in  the  lower  or  middle  third  of 
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the  oesophagus,  rarely  in  the  upper  third;  they  extend  over  &  length  o( 
5  to  10  centimetres.     The  inner  surface  is  in  general  ulcerated. 

Spasmodic  or  spastic  stenosis  is  due  to  a  painful  contraction  of  the 
muscular  coats.  It  is  transient  but  apt  to  recur,  especially  in  hysterical 
patients.  As  a  rule  no  appreciable  anatomical  lesion  of  the  OBsophagia 
can  be  made  out  }>osf  morfrut;  though  sometimes  inflammation  or  nice- 
ration  of  the  mucous  membrane  exists  and  may  induce  abnormal  ir 
bility  and  spasm. 

The  channel  may,  on  the  other  hand,  be  abnormally  wide,  either  from 
dilatation  or  from  the  presence  of  diverticula. 

Simple  dilatation  is  generally  the  result  of  stenosis  of  the  lowe: 
of  the  tube  or  of  the  canliac  oriSce  of  the  stomach.  In  this  case  th« 
muscular  walls  yield  and  become  distended  as  the  ingested  food  gathers 
above  the  contracted  portion.  The  dilatation  is  generally  uniform,  tiut 
occasionally  it  is  unilateral  and  in  this  way  diverticula  are  sometimes 
produced.  The  various  coats  are  often  thickened  in  the  dilated 
tion. 

But  dilatation  may  take  place  without  stenosis;  and  in  this  case  the 
oesophagus  assumes  the  form  of  a  fusiform  sac,  the  walls  of  which  | 
especially  the  muscular  and  epithelial  coats)  are  more  or  less  thickt 
The  apparent  cause  of  the  dilatation  is  a  diminution  of  the  contractile 
power  of  the  walls,  due  to  injuries  of  various  kinds  or  to  inflamm;r 
change.     Localized  dilatations  above  the  diaphragm  occur  as  congenital 
malformations  (Zenkeh). 

Diverticula  occur  as  localized  sacculations  at  some  part  of  the  wuli 
of  the  pharynx  or  oesophagus.  They  are  due  to  pressure  from  within,  M 
traction  from  without. 

Diverticula  of  the  former  class  are  rare.  They  occur  at  the  lower  end 
of  the  pharynx,  and  appear  either  as  Btnall  sacculations  of  the  size  of  a 
hazel-nut  or  less  and  directed  posteriorly,  or  as  large  globular,  cylindri- 
cal, or  pyriform  sacs  hanging  down  between  the  tube  and  the  spine. 
The  walls  of  such  a  sac  are  moderately  thick  and  consist  of  the  mucosa 
and  submucosa  with  an  external  adventitious  layer  of  fibrous  tissue;  the 
muscular  coat  is  absent  or  persists  only  around  the  neck  of  the  sac.  The 
diverticulum  is  in  fact  a  hernia  (pharyngocele)  of  the  mucous  membrane 
through  the  muscular  bundles  of  the  inferior  constrictor  of  the  pharynx. 
Zenker  accounts  for  its  existence  by  supposing  that  some  localized 
weakening  of  the  posterior  wall  of  the  pharynx  takes  place,  and  that  then 
the  inner  layers  are  pushed  through  the  outer  by  pressure  from  within 

rted  in  the  act  of  swallowing.  The  weakening  may  be  due  to  mechan- 
ical injury,  such  as  that  caused  by  the  lodgment  of  a  foreign  body.  Af 
food  sometimes  lodges  in  a  diverticulum  and  remains  there  i  -sinj 

for  a  time,  it  may  act  as  an  irritant  to  the  mucous  membrane  and  gi< 
rise  to  inflammatory  thickening  of  the  wall,  or  occasionally  to  mm 
papillary  growths  from  its  inner  surface. 
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Diverticula  due  to  traction  occur  on  the  anterior  aspect  of  the  ceso- 
18,   and  most  commonly  at  the   level   of  the  bifurcation  of   the 

shea.  They  are  usually  narrow  and  funnel-shaped,  varying  in  dent  li 
from  2  to  17  mm.,  the  apex  pointing  directly  forwards  or  a  little  to  one 
side.  Simple  shallow  bulgings  are  more  rare.  The  funnel  consists  of 
mucosa  and  snbuutcosa,  which  may  be  wholly  or  partially  or  not  at  all 
covered  with  a  muscular  layer.  The  apex  almost  invariably  runs  out 
into  a  baud  of  dense  fibrous  tissue,  generally  containing  a  shrunken 
bronchial  gland  and  connected  with  the  trachea  or  one  of  the  bronchi. 
The  diverticulum  thus  appears  to  be  ultimately  due  to  an  inflammatory 
process  starting  in  some  lymphatic  gland  and  involving  the  wall  of  the 
oesophagus:  the  contraction  of  the  inflammatory  or  cicatricial  tissue  gives 
rise  to  the  traction  upon  the  oesophagus- wall.  The  diverticulum  has  no 
tendency  to  enlarge,  but  it  may  be  perforated  bjp  a  foreign  body  which 
becomes  wedged  in  it. 

Rupture  of  the  healthy  esophagus  is  rare,  if  wo  leave  out  of  ac- 
count the  cases  in  which  it  is  directly  wounded  from  without.  There 
are  however  some  instances  on  record  in  which  strangulation  or  violent 
vomiting  have  led  to  longitudinal  or  transverse  rents  of  the  wall.  It 
may  be  that  in  the  latter  cases  the  tissues  were  to  some  extent  softened 
by  the  action  of  the  regurgitated  gastric  juice.  This  digestive  softening 
is  not  uncommon  as  a  post-mortem  phenomenon:  the  affected  tissue  ap- 
pears gray  or  yellow  and  sodden,  and  is  readily  torn.  According  to  Zen- 
ker it  may  occur  in  articulo  mortis;  but  the  instances  must  be  very  rare 
in  which  it  occurs  iu  u  healthy  patient. 

Perfora  ion  of  the  oesophagus  is  due  to  disease  in  the  tube  itself  or 
in  the  adjoining  parts.  Cancerous  ulceration  and  the  lodgment  of 
foreign  bodies  are  the  commonest  causes  of  the  former;  corrosion  by 
various  liquids  and  simple  ulceration  come  next  in  point  of  frequency. 
Perforation  from  without  may  be  due  to  suppurating  lymphatic  glands, 
abscesses,  gangrene  of  a  goitrous  tumor,  or  aneurysm  of  the  transverse 
or  descending  aorta.  Perforation  is  always  folio  wed  by  more  or  less  ex- 
tensive inflammation.  This  is  least  marked  when  the  tissue  around  the 
ruptured  spot  is  already  thickened  by  chronic  inflammation.  When 
there  is  no  such  thickening,  widespread  purulent  or  gangrenous  inflam- 
mation may  be  set  up  in  the  neighboring  parts. 


Zkskf.r  and  von  Ziemssek  (Ziemsaeti'tt  CyclopcEdia  vul)  give  a  very  minute 
and  accurate  account  (with  full  references  to  the  literature)  of  the  morbid  changes 
to  which  the  oesophagus  is  liable.    The  above  account  is  based  upon  theirs. 

450.  Catarrhal  inflammation  of  the  oesophagus  is  marked  chiefly 
by  epithelial  desquamation;  but  little  mucus  is  poured  out  in  the  chronic 
forms,  and  in  the  acute  forms  it  is  absent.  The  desquamated  cells 
give  the  mucous  surface  a  dull  whitish  or  yellowish  tint.  Sometimes 
minute  superficial  ulcerations  occur.     When  the  inflammation  is  caused 
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by  the  presence  of  a»fo reign  body,  a  deep  ulcer  is  often  formed  at  the 
spot  where  it  is  in  contact  with  the  wall* 

In  chronic  catarrh  the  mucous  membrane  may  beci> 
an«l  papillary  or  polypous  outgrowths  are  apt  to  arise  from  its  surface: 
the  muscular  coat  may  also  show  signs  of  hypertrophy.     If  the  mucous 
glands  become  obstructed  they  give  rise  to  granular  prominences  which 
are  liable  to  break  down  and  leave  minute  ulcers.     Varicose  veins  are 
not  infrequently  met  with  in  the  oesophagus  in  elderly  patients.      1 
lie  in  the  submucosa,  and  give  rise  to  small  livid  prominences  of  the 
mucous  membrane.     When  these  become  eroded  minute  ulcers  exactly 
resembling  the  ulcers  of  chronic  catarrh  are  formed,  and  are  described  as 
varicose  ulcers.     Serious  hemorrhage  sometimes  occurs  when  a  varicose 
vein  gives  way. 

i  rou pons  and  diphtheritic  inflammations  are  rare.     They  occur 
most  frequently  in  connection  with  typhuid,  cholera,  measles,  scarlat 
small-pox,  pulmonary  tuberculosis,  and  pyemia:  they  very  seldom  in- 
deed accompany  ordinary  diphtheria.     Sometimes  in  the  course  of  small- 
pox regular  variolous  pustules  appear  in  the  oesophagus. 

Phlegmonous  inflammation  occurs  either  localized  or  diffused 
over  a  considerable  area:  it  is  however  an  extremely  rare  affection.  If 
the  collection  of  pus  which  forms  in  the  submucous  tissue  breaks  ih rough 
the  surface,  complete  repair  and  recovery  may  ensue.  When  the  phleg- 
monous abscess  is  larger,  undermining  a  considerable  portion  of  the 
mucous  layer  and  breaking  through  it  at  several  points,  some  part  of  the 
cavity  of  the  abscess  may  persist  unhealed  after  its  evacuation:  it  be- 
comes gradually  covered  over  with  epithelium  growing  in  from  the 
of  perforation.  This  variety  of  inflammation  is  due  to  wounds  or  corro- 
sions, or  to  the  extension  upwards  of  a  phlegmonous  inflammation  of 
the  stomach,  or  to  purulent  inflammation  extending  inwards  from  t 
s u r ro D  n d  i  ng  tissues. 

Corrosive  substances  like  sulphuric,  nitric,  hydrochloric,  or  car 
lie  acids,  caustic  potash  or  soda,  blue  vitriol,  etc.,  give  rise  to  more  or 
less  wide-spread  destruction  of  the  oesophageal  tissues.  If  the  acids  are 
dilute  the  epithelium  alone  may  be  destroyed,  becoming  white  and  tur- 
bid and  falling  away  from  the  mucosa.  If  the  corn.  ion  goes  fur- 
ther, the  mucous  membrane  in  its  whole  thickness  is  transformed  into  a 
gray  or  brown  or  black  slough  traversed  by  blackened  blood-vessels,  and 
sometimes  the  muscular  coat  is  destroyed  likewise.  If  the  patient  sur- 
vives violent  inflammation  results,  which  is  usually  suppurative  and  now 
and  then  leads  to  perforation.  When  however  the  suppuration  causes 
the  necrosed  tissue  to  separate,  the  wound  may  become  scarred  ■■■ 
if  the  muscular  coat  has  been  destroyed  the  scar  invariably  contracts 
and  gives  rise  to  extreme  constriction  of  the  tube. 

Patients  who  are  much  emaciated  and  bedridden   sometimes  suffer 
from  gangrenous  ulceration  of  the  pharynx.    Gray  or  black  sloughs  form 
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n  the  anterior  and  posterior  wall  at  the  level  of  the  cricoid  cartilage, 
which  are  presently  cast  off  leaving  ulcers  behind  them.  The  affection 
is  due  to  the  continuous  compression  of  the  tube  between  the  larynx  and 
the  spine,  the  extreme  relaxation  of  the  muscles  permitting  the  larynx  to 
sink  down  on  the  yielding  pharynx.  It  is  therefore  of  the  nature  of  a 
bed-sore  or  decubital  necrosis  (Art.  33). 

Syphilitic  inflammation   and  ulceration  of  the  oesophagus  are  ex- 
tremely rare. 

451.  Connective-tissue  growths  are  not  common  in  this  region, 
though  fibroma,  lipoma,  myxoma,  and  sarcoma  are  sometimes,  met  with. 
As  a  rule  they  form  globular  polypous-looking  tumors.    This  is  especially 
true  of  tibroma,  which  occasionally  develops  in  the  lower  part  of  the 
harynx  behind  the  larynx  and  hangs  pendulous  within  the  tube. 

Papillary  outgrowths  from  the  mucous  membrane  are  more  common; 
they  somewhat  resemble  warta  in  general  structure. 

Carcinoma  is  however  by  far  the  most  important  of  the  neoplasms 
affecting  tbe  oesophagus.  It  may  appear  at  any  point  of  the  tube,  though 
it  is  most  frequently  met  with  in  the  lower  third.  It  gives  rise  to  iso- 
lated or  annular  infiltrations,  which  speedily  break  down  into  uk 
Sometimes  the  protuberant  parts  of  the  growth  are  entirely  removed  by 
ulceration,  while  the  base  and  margins  of  the  sore  continue  to  be  infil- 
trated with  cancer-tissue.  The  disease  extends  in  the  first  instance  to 
the  muscular  coat,  and  then  to  the  adjacent  tissues  and  organs.  The 
connective  tissue  surrounding  the  oesophagus  becomes  indurated  and 
beset  with  nests  of  cancer-cells;  then  the  trachea,  bronchi,  pericardium, 
heart,  pleura,  lungs,  etc.,  may  be  successively  invaded.  Perforation 
may  result  from  the  ulceration,  and  then  ulcerative  disintegration 
spreads  rapidly  through  the  previously  infiltrated  organs.  The  neigh- 
boring parts  are  always  more  or  less  inflamed.  Primary  cancer  of  the 
cosophagus  is  a  squamous  epithelial  carcinoma  f  Art.  173). 

With  regard  to  thrush  see  Arts,  43G  and  449, 
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CHAPTER  LIIL 

THE  STOMACH-  • 

452.  Introductory.    With  the  stomach  begins  the  portion  of 
alimentary  tract  whose  special  function  is  the  digestion  and  absorp 
of  the  ingested  food.     In  acordatice  with  this  function  we  find  the  mu- 
cous membrane  of  the  stomach  furnished  with  numerous  blood-vesaell 
and   lymphatics,  a  very  thin  epithelial  covering,  and  an  extraordinary 
number  of  glands  yielding  the  juices  necessary  for  digestion. 

The  ingesta  linger  in  the  stomaofa  for  A  considerable  time;  part  is  di- 
rectly absorbed  by  the  gastric  mncoii*  membrane,  part  is  altered  by  the 
gtistrio  digestion,  and  part  passes  on  unaltered. 

It  is  easy  to  understand  that — owing  to  the  length  of  time  daring 
which  the  ingesta  remain  in  the  stomach,  and  the  intimate  nature  of  the 
relations  between  them  and  the  mucous  membrane — the  latter 
liable  to  be  injuriously  affected  by  any  noxious  substance  which  may  be 
swallowed.  Thus  the  acids  and  alkalies  which  give  rise  to  swelling  and 
corrosion  in  the  mouth,  throat,  and  (esophagus  {Art.  450)  will  in  gene- 
ral act  still  more  destructively  on  the  walla  of  the  stomach.  And  other 
substances  (like  phosphorus,  salicylic  acid,  etc.),  which  may  pass  through 
the  upper  parts  of  the  tract  without  doing  any  harm,  will  be  able  in  the 
stomach,  where  they  lie  for  an  appreciable  time,  to  set  up  local  or  general 
inflammatory  mischief.  An  excessive  meal  of  ordinary  food  may  have 
the  latter  effect,  and  of  course  substauces  in  themselves  noxious  or  irri- 
tating will  act  more  intensely.  And  although  the  stomach  has  the  power 
of  as  it  were  protecting  itself  by  the  secretion  of  a  thick  coating  of  inert 
mucus,  still  this  power  has  its  limits  and  often  enough  is  inadequate. 

The  gastric  mucous  membrane  is  likewise  exposed  to  danger  from  the 
side  of  the  circulation.  Apart  from  local  or  general  disturbances  of  the 
blood-supply  leading  to  anaemic  necrosis  and  hemorrhage,  to  abnormal 
secretion,  or  to  <  edema,  we  may  have  noxious  matters  conveyed  by  the 
blood  to  the  membrane,  and  setting  up  in  it  degenerative  changes  of  va- 
rious kinds.  Thus  cloudy  swelling  and  fatty  degeneration  (Arts.  48,  50) 
of  the  irla  ml -cells  are  met  with  in  connection  with  many  infective  and 
toxic  affections,  such  as  small-pox,  typhoid,  septicemia,  and  phosphorus- 
poisoning.  Often  the  degeneration  is  so  marked  as  to  give  rise  to 
obvious  macroscopic  change,  the  mucous  surface  taking  on  a  turbid  gray- 
ish or  yellowish  tint.     The  stomach  suffers  also  in  connection  with  other 
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general  diseases.  Thus  incases  of  generalized  amyloid  disease  the  fibrous 
structures  of  the  gastric  blood-vessels  are  often  affected  by  amyloid  de- 
generation. 

453.  Morbid  changes  in  the  walls  of  the  stomach  involve  more  or 
less  grave  disturbance  of  its  digestive  functions.  This  disturbance  again 
may  set  up  others,  and  these  may  give  rise  to  further  morbid  changes  of 
a  secondary  kind. 

The  gastric  secretion  in  health  is  such  as  to  induce  in  the  ingested 
food  certain  definite  chemical  changes.  If  the  secretion  is  from  any 
cause  deficient  or  morbidly  altered,  the  ingesta  may  undergo  abnormal 
decompositions.  These  are  very  often  of  the  nature  of  fermentations  set 
up  by  fungi  of  various  kinds.  These  fungi  or  their  germs  are  swallowed 
with  the  food;  but  in  health  they  do  not  develop  or  multiply  within  the 
stomach,  the  gastric  secretion  being  unfavorable  to  their  growth.  When 
however  this  property  of  the  secretion  is  altered  or  inactive,  the  fungi  are 
free  to  flourish. 

Over-distention  of  the  stomach  and  stagnation  of  its  contents  favor 
the  growth  of  fungi  in  it.  Permanent  dilatation  may  be  induced  by  too 
frequent  or  too  abundant  meals;  but  it  is  more  commonly  duo  to  some 
obstruction  or  to  atony  of  the  muscular  coat.  These  again  may  depend 
on  very  various  causes.  In  the  first  place  the  free  passage  onwards  of 
the  food  may  be  interfered  with  by  such  causes  as  habitual  stooping, 
tight-lacing,  the  pressure  of  abdominal  tumors,  etc.  The  same  effect  is 
produced,  but  in  a  much  higher  degree,  by  textural  changes  in  the 
stomach  itself — especially  by  stenosis  of  the  pylorus,  inflammatory  infil- 
tration and  induration  of  the  walls,  gastric  ulcers  and  cancers,  adhesions 
to  contiguous  organs,  degeneration  and  other  affections  of  the  muscular 
at,  etc.  And  when  from  any  cause  the  digestive  function  is  dis- 
rdered,  the  onward  movement  of  the  food  may  be  hindered  by  the 
yloric  sphincter  refusing  to  relax,  the  usual  stimulus  of  the  normally- 
digested  chyme  being  absent  (Br&cke,  Physiologie  l). 

When  any  of  these  conditions  give  rise  to  considerable  accumulation 
of  undigested  food  in  the  stomach,  the  fungi  grow  and  multiply,  some- 
timestoan  enormous  extent.  Micrococci,  microbacteria,  bacilli  of  the 
most  various  forms,  sarcitis,  yeast-fungi,  all  flourish  luxuriantly,  In 
the  contents  of  an  atonic  and  chronically  dilated  stomach  we  may  often 
find  specimens  of  almost  every  type  of  these  organisms.  Sometimes  we 
may  also  meet  with  spores  of  filamentous  fungi  or  moulds,  such  as  Mu- 
cor. 

In  consequence  of  the  growth  of  these  fungi  fermentations  of  various 
kinds  are  set  up.  The  chief  of  these  are  the  lactic,  butyric,  acetic,  alco- 
holic, and  certain  varieties  of  septic  or  putrefactive  fermentations. 

These  abnormal  fermentations  naturally  react  injuriously  on  the 
stomach  and  on  its  power  of  secretion.  They  keep  up  an  abiding  irrita- 
tion of  its  mucous  membrane,  and  often  seriously  hinder  the  repair  of 
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the  original  lesion,  which  may  be  in  itself  but  slight  and  transient,    la 
some  cases  the  bacteria  attack  the  mucous  membrane  directly.    Thai 
according  to  voir   RECKLiN'GHArsEN  (  Virch.   Arch.  vol. 
Waul  (  Virch,  Arch,  vol.  41)  certain   kinds  may  penetrate    the  glands 
and  the  underlying  tissue,  and  give  rise  to  pustule-like  nodi  rctl- 

ing  above  the  surface.     In  the  case  of  a  man  who  died  after  two 
illness  with  choleraic  symptoms,  the  author  found   the  stomach  beset 
with  small  wh i tiah  patches  of  necrosis  and  minute  ulcers  with  vfai 
floors;  and  on  examination  these  were  seen   to  contain   multitudes  of 
bacilli.     Mould-fungi  and  yeast-fungi  are  unable  to  penetrate  the  mu- 
cous membrane. 

When  the  contents  of  the  stomach  are  highly  acid  while  the  circula 
tion  within  its  walls  is  somehow  weakened,  the  walls  may  become 
softened  or  macerated,  or  in  a  certain  sense  digested.  According  to  the 
amount  of  blood  it  contains  the  mucons  membrane  is  transformed  into  a 
brown  or  black  pulpy  or  jelly-tike  friable  mass.  This  *  softening  of  the 
stomach '  (gastromahifia)  is  generally  met  with  in  cases  of  brain  dis- 
ease, especially  in  tuberculous  meningitis  where  it  may  set  in  duriiu 
last  hours  of  life.  Leubb  is  of  opinion  that  it  may  occur  in  persons 
previously  in  good  health,  bat  his  instances  are  by  no  means  eonel;; 

Gastromalaeia  is  in  the  great  majority  of  cases  a  post-mortem  phenomenon. 
After  death  the  mucous  membrane  of  the  stomach  alters  v^ry  quickly,  espe- 
cially when  it  contains  an  excess  of  gastric  juice  or  of  acid  products  of  decompo- 
sition. 

The  first  alteration  consists  in  solution  of  the  blood-corpuscles  and  diffusion 
of  their  coloring-matter  through  the  tissues.     If  sulphuretted  hydrogen  is  evolved 
from  the  contents  of  the  stomach,  the  red  coloring-matter  is  changed  to  gre*  < 
black.     Brown  pigmentations,  such  as  occur  in  cases  of  chronic  gastritis,  take  on 
a  gray  or  black  tint. 

Self -digestion  very  frequently  follows.  The  mucous  membrane  and  then  the 
muscular  and  serous  coats  are  transformed  into  a  soft  friable  mass,  white  or 
gray  or  black  in  color.  When  the  stomach  ia  lifted  out  its  contents  sometime 
break  through  the  softened  tissue  and  escape.  Occasionally  the  walls  are 
macerated  over  their  entire  extent;  and  when  the  fundus  has  been  lying  in 
tact  with  the  diaphragm,  the  process  may  extend  to  the  latter  and  so  break  it 
clown  that  the  contents  of  the  stomach  escape  into  the  thorax.  The  most 
marked  instances  of  self-digestion  of  the  stomach  occur  in  young  children,  whose 
stomachs  contain  a  large  quantity  of  undigested  milk;  and  the  characteristic  ap- 
pearances are  more  frequently  seen  in  hot  weather  than  in  cold. 

References  on  mechanical  dilatation  and  fermentation  within  the  stomach: — 
Kussmaul  Dent.  An-h.f.  kfht  MaL  vi.:  JEroensen,  ibia\  VtL\  Penzoldt,  Die. 
Magenerweiterung  Erlangen  1875 (with  full  references);  Leube,  Ziemssen'M  Cyclop. 
vn  ,  Dcut.  Arch,  f.  klin.  Med.  xxm. ;  Naunyn,  ibid,  xxxl;  Poensoen,  Die  motor. 
Verrichtungen  d,  menschlichen  Magens  Strasburg  1883;  Bunn,  Organic  diseases  of 
the  stomach  London  1855;  Fenwick,  The  stomach  and  duodenum  London  1868; 
Ewald,  Die  Lehre  von  d.  Verdauung  Berlin  1879;  Rosenbach,  Samml, 
Vortrdge  no,  158. 

On  gastromalaeia  see  El8asser,  Die  Magencrweichung  der  SAuglinge  Stutt- 
g  rt  1846;  LEtjBE,  Ziemsaen's  Cyclop,  vn  ;  Kcwdrat  and  Wirdkrhofer,  Qer~ 
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hardV *  Handb.  d.  Kinder krankh,  rv\;  Thorspkcken,  DeuL  Aroh.  f,  kiln.  Med, 
zzni.;  W.  Mayer,  Ga&tromalacia  ante  mortemt  ibid,  IX.,  In,  Diss.  Leipzig  1871. 

454.  Congenital  anomalies.  The  stomach  is  occasionally  absent 
in  acephalic  monsters.  More  rarely  it  is  found  to  be  abnormally  small, 
in  foetuses  which  are  otherwise  well-developed.  Complete  atresia  of  the 
pylorus  is  very  rare,  but  stenosis  or  abnormal  contraction  is  more  fre- 
quent (R  Maier), 

Of  congenital  anomalies  of  form  we  may  mention  abnormal  constric- 
tions of  the  body  of  the  stomach,  giving  it  an  hour-glass  shape;  and  the 
occurrence  of  partitions  abnormally  subdividing  it. 

In  cases  of  iSitus  tranversws  or  lateral  transposition  of  the  viscera 
(Art.  11),  in  persistent  fissure  of  the  abdomen  and  thorax  (Art.  9),  and 
in  congeuital  deficiency  of  the  diaphragm,  the  stomach  is  as  a  rule  mis- 
placed. Sometimes  the  vertical  position  of  foetal  life  persists  in  the 
adult. 

Acquired  anomalies  of  form  and  position  are  more  common. 
Dilatation  may  be  due  to  congenital  or  acquired  stenosis  of  the  pylorus. 
But  it  may  occur  independently  of  pyloric  obstruction,  as  a  result  of  ab- 
normal position  or  adhesions,  of  distention  from  excess  of  ingesta,  or 
from  textural  changes  in  the  walls  (Art.  453). 

In  extreme  dilatation  the  stomach  occupies  a  large  extent  of  the  ab- 
dominal cavity,  extending  backwards  rather  than  forwards.  It  may 
reach  from  the  left  side  of  the  diaphragm  to  the  symphysis  pubis,  com- 
pressing the  bladder  and  covering  over  almost  the  whole  of  the  intestinal 
convolutions.  The  left  half  of  the  lesser  curvature  runs  parallel  to  the 
spine,  in  continuation  of  the  line  of  the  oesophagus:  the  pyloric  half 
bends  up  at  a  sharp  angle  towards  the  liver.  The  greater  curvature  lies 
along  the  left  side  of  the  abdomen,  the  pylorus  being  dragged  down- 
wards and  backwards  and  the  I  icpati  co-duodenal  ligament  stretched. 
The  coats  of  the  stomach  may  be  thinned  in  every  part  or,  according  to 
the  cause  of  the  dilatation,  may  be  thickened  at  various  spots,  especially 
in  the  neighborhood  of  the  pyloric  end. 

[Hired  contraction  or  constriction  of  the  stomach  is  due  either  to 
functional  inactivity  of  the  organ  as  in  prolonged  starvation,  or  to  in- 
flammatory or  ulcerative  disease  leading  to  cicatricial  contraction,  Peri- 
tonitis, followed  by  adhesions  and  contraction  of  the  serous  membrane 
{periionti is  deformans)*  may  give  rise  to  shrinking  or  other  deformity 
of  the  stomach.  Partial  alterations  of  form  are  due  to  local  disease. 
Ulcers  (chiefly  along  the  lesser  curvature)  which  heal  and  become  cica- 

Irrized  lead  to  retractions  and  constrictions,  which  may  be  so  extreme  as 
to  give  the  stomach  the  form  of  an  hour-glass,  or  to  bring  the  cardiac 
and  pyloric  ends  into  contact,  New  growths  in  the  stomach-wall  may 
have  like  effects,  G-astric  diverticula  are  very  rare. 
Displacements  of  the  stomach  as  a  whole  may  be  caused  either  by 
changes  in  the  surrounding  parts  or  by  disorders  of  the  organ  itself. 
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<  i ngehorene  Stetioae  fa  Ftytorua  TObingeti  1*79:  Dehme,  Die  Magtnen. 

ruthj  Iwim  Kinde,  Jahresbericht  d.  Kintkrsiritales  Berne  1882. 

455.  Hypertrophy  of  the  muscular  coat  is  observed  in  like  coml 
to  those  which  are  associated  with  dilatation,  namely  in  cases  of  p v  1 
obstruction.     It  is  rarely  met  with  unaccompanied  by  such  obvious  I 
totnical  lesions  as  explain  its  development;  when  these  arc  absent  w 
are  driven  to  refer  it  to  functional  disturbanceof  some  kind  (KiCWttfit 
Deutschcs  Archiv  f,  klin,  Med.  xxr.).    The  hypertrophy  is  most  mar 
near  the  pylorus,  less  so  about  the  fundus;  it  may  be  very  considerable. 

Notable  thickening  of  the  walls  of  the  stomach  may  follow  Upon 
chronic  inflammation  (Art.  456),  and  is  common  in  carcinomatous  fte- 
eiise  (Art.  461).  In  both  cases  the  thickening  is  mainly  due  to  ftbrom 
hyperplasia,  though  the  mucous  and  serous  coats  and  at  times  the  D 
cular  coat  partake  in  the  change:  cases  are  however  not  rare  in  which 
the  muscular  coat  is  decidedly  hypertrophiod.  The  fibrous  thickening 
which  accompanies  carcinomatous  disease  is  often  very  great. 

Gastric  polypi  are  papillary  outgrowths  from    the    mucous  mem- 
brane of  an  inflammatory  kind  (Art.  450).     They  vary  from  the  size  of 
a  pea  to  that  of  a  hazel-nut  or  more,  and  very  frequently  enclose  n 
cyst-like  cavities.     No  new  glands  are  formed  in  them,  although  b) 
overgrowth  of  the  interglandular  tissue  single  glands  here  and  there 
seem  enlarged.     Such  inflammatory  polypi  are  to  be  distinguished  from 
the  villous  or  papillomatous  neoplastic  growths  or  true  tumors  which 
may  occur  in  the  stomach. 

Atrophy  of  the  coats  is  met  with  in  conditions  of  general  cachexia, 
and  in  cases  of  dilatation*     Fatty  degeneration  of  the  muscular   fibres 
takes  place,  and  according  to  R.  Maier  colloid  degeneration 
When  the  fibrous  elements  become  hyperplastic  the  muscle-cells  ma 
compressed  and  undergo    atrophy,  while  the  glandular  structures  alio 
dwindle  and  degenerate  (Art.  456). 

45ti.   I  n  Ham  mat  ion  of  the  stomach  or  gastritis.     In  recent;  acuto 
catarrh  (acute  gastritis)  the  mucous  membrane  of  the  stomach  appear* 
dark-red  and  swollen,  and  beset  with  small  hemorrhagic  patches, 
surface  is  covered  with  a  film  consisting  of  mucus,  mucoid  epithelium, 
and   cxtravasated  leucocytes.     The  cylindrical   epithelial   celte   of 
gland-ducts,  which  in  normal  conditions  manufacture  large  quuntil 
mucus  from  their  protoplasm,  are  seen   to  have  passed  into  an   ext 
stage  of  mucoid  change,  and  many  are  in  process  of  desquamation, 
epithelial  cells  of  the  peptic  glands  He  loosely  in  the  lumen,  ami 
more  granular  than  usual.     The  vessels  of  the  interglandular  coi 
tissue  are  distended,  and  their  course  is  marked  by  cellular  infiltr. 
of  the  tissue,  especially  along  the  small  veins.     The  subglandubur  t 
and  in  some  cases  the  submucosa,  are  here  and  there  infiltrated;  the 
endothelium  of  the  lymphatics  is  swollen  and  desquamating,  and  some 


tnfla: 


OF   THE   STOMACH. 


<>19 


of  the  cells  are  multinuclear.  These  signs  of  inflammation  may  appear 
over  the  whole  extent  of  the  mucous  membrane,  or  may  bo  confined  to  a 
few  patches;  very  often  the  pyloric  end  alone  is  affected.  Acute  catar- 
rhal gastritis  is  in  most  cases  a  transient  affection,  resulting  in  resolution 
and  recovery;  but  it  may  pass  into  the  chronic  form  and  so  lead  to  per- 
manent changes, 

Tim  the  infiltration  and  the  epithelial  desquamation  may  become 
extreme;  part  of  the  epithelium  is  thus  permanently  lost,  and  as  the  des- 
quamation extends  the  glandular  structures  gradually  perish.  In  other 
words,  atrophy  of  the  mucous  membrane  takes  place.  In  rare  cases 
this  is  accompanied  by  disintegration  of  the  fibrous  sub-structures. 
\Yhere  the  infiltration  has  been  greatest,  perhaps  where  hemorrhagic 
extravasation  has  occurred,  both  epithelium  and  fibrous  tissue  perish, 
and  are  cast  off  in  larger  or  smaller  fragments  (see  Art.  4*21),  In  this 
way  more  or  less  extensive  ulceration  is  set  up,  and  may  spread  over  a 
large  part  of  the  mucous  membrane. 

The  individual  ulcers  are  of  various  sizes.  The  floor  is  usually  ir- 
regular and  beset  with  low  ridges  or  with  small  warty  elevations;  they 
may  be  pale  or  red,  and  are  sometimes  indurated.  The  margins  pass 
gradually  into  the  thinned  and  atrophied  membrane  around,  or  are 
■hflrpij  defined  and  marked  by  the  presence  of  excrescences  in  the  Conn 
of  small  polypi  or  raised  borders.  Whenever  the  ulcer  is  large  enough 
to  be  easily  visible,  the  glandular  structures  of  the  mucosa  are  found  to 
be  almost  wholly  destroyed.  The  muscularis  mucosas  usually  persists, 
but  is  thickly  beset  with  infiltrated  cells.  The  submucosa  is  thickened, 
illduT*ted,  and  infiltrated,  its  fibrous  elements  being  hyperplastic  and 
abnormally  coarse  in  texture.  The  glandular  structures,  where  they  re- 
main, are  infiltrated  with  leucocytes;  the  infiltration  being  most  marked 
in  the  neighborhood  of  the  thickenings  and  polypous  excrescences.  Some 
of  the  glands  undergo  cystic  degeneration.  The  lymphadcuoid  follicles 
are  fuller  of  lymphoid  cells  than  in  normal  conditions,  and  are  some- 
what enlarged. 

Ulcers  of  this  extent  are  rare  as  a  consequence  of  simple  inflamma- 
tion. Like  the  round  or  perforating  gastric  ulcer  (Art.  459)  they  may 
ghe  rise  to  serious  1  Hemorrhage. 

A  more  common  result  is  pigmentary  change  in  the  mucous  mem- 
brane, with  glandular  atrophy  and  fibrous  hyperplasia  (atrophic  piir 
mentary  induration).  The  pigmentation  is  usually  gray,  and  is  due 
to  the  presence  of  minute  black  granules  derived  from  small  extravasa- 
tions of  blood.  The  atrophy  appears  in  the  thinning  of  the  mucous 
membrane,  which  may  bo  marked  enough  to  be  visible  by  the  unaided 
in  slighter  cases  it  can  be  demonstrated  under  the  microscope. 

When  the  fibrous  hyperplasia  is  on  the  whole  but  slight,  it  seems  to 
be  confined  to  the  intcrglandulur  connective  tissue  (Fig.  175  a).  In 
more  advanced  cases  the  mucous  membrane  is  increased  in  its  entire 
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thickness,  and  rises  in  folds  (d)  and  warty  or  polypous  excrescences. 
The  surface  thus  becomes  rough  and  corrugated,  and  the  condition  l 
known  as  the  etat  mamelonne,  or  polyposis  veniricuH  (Art.  422). 


V 


Fio,  175.    Fibroid  fold-  {ETAT  MAMELON&E)  i*  tub  qastiuc  wrcora 
(Hamatoxi/iin  ttaininfj.  X  10, 

a,  mucosa,  with  atrophied  glands,  d,  hyperpla*'  ic  fibrous  tissue  of 

b,  rabmucosa.  «,  gastric  glands. 

c,  muscular  coat. 

The  hyperplastic  fibrous  tissue  (d)  may  be  dense  and  coarse-fibred,  or 
soft  and  cellular,     Some  of  the  glands  lose  their  epithelium  and  di 

pear,  others  take  the  form  of  cyst*. 
These  cysts,  which  vary  in  size  frOP 
that  of  a  small  pea  to  that  of  a  bean. 
contain  a  clear  viscid  liquid  mingled 
with  granular  detritus  and  sometimes 
transparent  spherules  of  colloul 
stance.  The  epithelium  of  the  cyst* 
is  cylindrical  (Fig.  170  c),  and  man* 
of  the  cells  have  the  appearance  of 
typical  goblet-cells.  The  la 
are  occasionally  beset  with  papillary 
ingrowths  from  their  walls  (Fig- 
176  r). 

In  all  forms  of  chronic  inflamm* 
tion,  but  especially  in  the  aloei 
forms,  the  overgrowth  of  fibre 
sue  may  extend  to  the  submucous 
muscular,  and  even  to  the  serous  coats. 

The  wall  of  the  stomach  is  thus  thickened  and  indurated,  whde  the 
muscular  fibres  are  more  or  less  compressed  and  atrophied.  In  other  in- 
stances, however,  the  muscular  coat  becomes  hypertrophied. 


Fw,  170.  SwrrtoK  through  a  gastric  poly- 
pi's. 

(Hfrmatoxytin  Gaining:  x  800.) 

a,  tubular  gland  with  cylindrical  epithelium, 
fe,  fibrous  stroma  Infiltrated  irith  leucocytes, 
c,  papillary  growths  into   the  lumen   of  a 
glandular  cyst. 
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457.  Phlegmonous  inflammation  of  the  stomach  is  rare;  it  may 
be  general  or  circumscribed,  the  latter  being  the  commoner  form.  The 
seat  of  the  inflammation  is  essentially  the  submucosa  (compare  Arts. 
390,  427). 

In  the  circumscribed  form,  more  or  less  extensive  abscesses  may  be 
formed  and  break  into  the  cavity  of  the  stomach.  In  the-  diffuse  form 
the  submucosa  is  at  first  greatly  swollen  and  thickened,  while  the  mu- 
cosa is  unaffected  or  occasionally  somewhat  swollen.  The  exudation  m  the 
submucosa  is  sero-purulent,  and  the  mucosals  infiltrated  with  round- 
cells.  Sometimes  the  infiltration  extends  to  the  muscular  coat,  passing 
chiefly  along  the  intermuscular  septa.  In  this  way  the  serous  coat  may 
come  to  be  affected  in  like  manner.  Both  muscular  and  serous  coats  then 
become  swollen,  and  the  serous  surface  may  be  covered  with  purulent  or 
fibriuo-purulent  deposits. 

After  a  time  the  submucous  tissue  appears  to  break  up  and  dissolve, 
and  the  exuded  pus  breaks  at  various  points  through  the  mucosa.  The 
latter  becomes  in  some  cases  almost  riddled  such  perforations.  The  mus- 
cular coat  may  likewise  suppurate.  If  the  patient  survive,  tho  smaller 
openings  may  cicatrize  over  and  so  heal,  but  the  larger  frequently  re- 
main as  cavities  extending  into  the  submucosa  and  ultimately  become 
covered  internally  with  a  stratum  of  epithelial  cells;  such  cavities  may 
communicate  with  the  cavity  of  the  stomach  by  one  or  more  openings 
through  the  mucosa. 

Croupous  and  diphtheritie  inflammations  of  the  gastric  mucous 
membrane  are  rare.  They  are  generally  met  with  in  connection  with 
diphtheritic  pharyngitis  in  cases  of  scarlatina  or  small-pox,  and  in  infants 
who  die  of  septic  inflammation  of  the  umbilicus. 

The  croupous  exudation  takes  the  form  of  more  or  less  extensive  gray- 
ish-yellow false  membranes;  but  these  very  rarely  extend  over  any  large  part 
of  the  gastric  surface.  In  diphtheritic  inflammation  the  necrotic  mem- 
brane may  consist  only  of  the  superficial  epithelial  cells  (and  then  appears 
as  a  small  grayish  patch);  or  it  may  include  the  whole  thickness  of  the  mu- 
cosa, which  is  then  transformed  into  a  gray  or  black  slough.  Ulcera- 
tions due  to  small-pox,  tuberculosis,  typhoid,  or  syphilis,  are  very  rarely 
met  with  in  the  stomach. 

Corrosion  of  the  stomach  by  caustic  poisons  is  comparatively  com- 
mon. It  is  always  associated  with  like  changes  in  other  parts  of  the  ali- 
mentary canal  above  and  below  the  stomach.  In  the  latter  case  the 
changes  may  extend  to  the  ileo-erecal  valve,  owing  to  the  fact  that  the 
small  intestine  is  much  mora  easily  affected  by  such  poisons,  even  when 
much  dilated,  than  the  stomach. 

All  corrosive  poisons,  whether  acids  or  alkalies,  when  concentrated 
give  rise  to  sloughing  and  separation  of  the  superficial  layers  of  the  mu- 
cous membrane  (A.  Lesser).  The  sloughs  or  eschars  caused  by  sulphuric 
acid  are  grayish-white  or  ashy-gray,  dry  and  coarse  in  appearance,  and 


622 


THE    ALIMENTARY    TRACT. 


brittle.     In  extreme  cases  the  entire  surface  may  be  transformed  into  a 
charred -looking  blackened  mass.     When  recent  the  several  elements  of 
fcbe  tissue  are  still  recognizable  in  the  slough,  though  they  are  tarbidand 
shrunken.     The  sloughs  due  to  hydrochloric  acid  are  similar.     H 
acid  produces  a  yellow  or  orange  slough.     The  color  of  the  less  affected 
parts  is  pale  purple  or  grayish.     Oxalic  acid  gives  rise  to  Blight  ami 
perficiul  sloughs,  which  are  white  or  grayish  in  color.     A  concentiv 
solution  of  caustic  potash  acts  like  sulphuric  acid,  but  the  sloughs  are  lea 
brittle.     Parts  that  have  been  for  some  time  in  contact  with  the  alkali 
become  semi* transparent    Corrosive  sublimate,  carbolic  acid,  and  arseui- 
ous  acid,  give  rise  to  white  sloughs. 

The  mineral  acids  and  alkalies  are  the  most  powerfully  corr 
Not  only  may  all  the  coats  of  the  stomach  be  destroyed  bj  their  aei 
but  the  neighboring  organs  maybe  similarly  corroded   and   discoh 
The  liver  and  spleen  are  especially  liable  to  be  attacked,  and  then  look 
almost  as  if  they  had  been  boiled. 

In  the  parts  surrounding  the  sloughs,  and  in  other  places  wher 
poison  has  been  somewhat  diluted,  a  more  or  less  intense  hoemorrhagir 
inflammation  is  set  up.     The  parts  thus  affected  presently  take  on  h 
brownish,  greenish,  or  grayish-black  tint,  and  are  traversed  by  black- 
vessels;  the  slough  at  the  same  time  softens  or  breaks  down,  and  thii 
more  readily  in  the  ca^o  of  acids  than  of  alkalies.     By  and  by  the  & 
tissue  is  cast  oil  and  liquefies. 

The  most  intense  inflammation  is  that  set  np  by  the  strong  m 
acids;  oxalic  acid,  corrosive  sublimate,  carbolic  acid,  and  arson ious  m 
are  much  less  active  in  this  respect. 

If  the  patient  does  not  straightway  die,  the  corrosion-wonnds  may 
heal  by  cicatrization.     Where  the  corrosion   has  been   ex  very 

great  contraction  and  deformity  of  the  stomach  aud  intestine  may  re 

References  on  corrosion  of  the  alimentary  tract:— Caspar  and  Lxman,  Handb. 
d,  gerichtlidien   Medicin  Berlin  1681}  Buhm,   Ztem&sen's  Cyclop    w  u  :    HiRCB- 
Hirschfeld,  Lchrb.  d,  path.  Anat.  1877;  Vntcnow,  Chariti-Ann 
A.  Lesser,  Virch.  Arch.  vol.  83;  Filehxb,  ibid.  vol.  83;  Taylor,  Medical  Jun* 
prudence  London  1888, 

458.  The  gastric  mucous  membrane  is  very  liable  to  htpmorrhacr. 
Hemorrhage  may  bo  caused  by  traumatic  injury  through  the  swallow 
of  solid  bodies  or  corrosive  poisons,  by  inflammatory  changes  in  the  blood- 
vessels, by  ulceration,  by  venous  engorgement  such  as  accompanies 
tftl  obstruction  in  various  hepatic  disorders,  scurvy,  yellow  fever,  m 
yellow  atrophy  of  the  liver,  typhoid,  etc.;  in  fact  by  local  lesions  and  by 
general  infective  disease,  by  constitutional  disorder  and  by  changes  in 
the  composition  of   the  blood  as  a  whole.     In  rare  cases  hfl&morrl 
may  be  due  to  primary  alterations,  such  lis  atheroma  and  aneur 
in  the  large  vessels  of  u  h  uid  the  neighboring  organs. 


HEMORRHAGE    INTO   THE   STOMACH. 

The  effused  blood,  which  may  be  small  or  large  in  quantity,  becomes 
rapidly  brown  or  black  as  the  gastric  acids  transform  its  haemoglobin 
into  haematm. 

When  the  bleeding  is  due  to  the  erosion  or  rupture  of  a  small  blood- 
eeso  1.  the  fact  can  in  general  be  easily  verified  on  opening  the  stomach. 
When  the  bleeding  is  'capillary'  or  parenchymatous  the  tissue  is  inlii* 
•1  with  blood  and  red,  brown,  or  black  in  color.  Such  infiltrated 
tissue  is  of  course  more  or  less  completely  deprived  of  circulating  blood, 
nnd  is  consequently  exposed  to  the  digestive  action  of  the  gastric  jniiv. 
It  is  therefore  attacked  and  in  part  dissolved,  and  in  this  way  an  ulcer  or 
1  hemorrhagic  erosion/  is  produced. 

Hemorrhagic  erosions  of  the  stomach  heal  in  the  same  way  as 
those  of  other  mucous  membranes,  unless  some  special  obstacle  stands  in 
the  way.  If  the  los3  of  substance  is  at  all  considerable  a  reactive  inflam- 
mation is  set  up,  in  consequence  of  which  the  surrounding  parts  become 
infiltrated  with  cells.  Granulation-tisane  and  a  cicatrix  are  produced, 
and  presently  become  clothed  with  epithelium.     The  same  process  takes 

l*  in  the  healing  of  other  lesions  unaccompanied  by  notable  haemor- 
rhages, such  as  those  caused  by  traumatic  injury,  corrosive  poisons,  etc. 

The  result  is  different  in  certain  conditions  unfavorable  for  repair, 
as  when  the  gastric  acids  are  present  in  excessive  quantity,  or  when  the 
circulation  in  the  parts  around  the  erosion  is  interfered  with  for  any 
reason,  local  or  general  (e.g.  anaemia).     In  such  cases  the  circulation  in 

lloor  and  margins  of  the  erosion  may  be  insufficient  to  protect  the 
parts  from  digestion.     The  exposed  strata  of  the  tissue  are  dissolved  one 

r  another,  and  an  ever-enlarging  ulcer  is  produced,  the  so-called 
ulcus  ex  digestions  ( Art.  459),  When  thrombosis  occurs  in  the  vessels 
exposed  by  an  erosion  such  an  ulcer  is  very  apt  to  be  produced. 

Melaena  neonatorum  is  a  peculiar  form  of  hemorrhage  from  engorgement. 
It  is  a  gastro-enterorrhagia,  or  bleeding  from  stomach  ami  intestine  simulta- 
neously, which  appears  in  the  first  week  or  two  of  life,  most  commonly  in  the 
first  to  the  third  day.  It  occurs  in  strong  healthy  infants  as  well  as  in  those  who 
are  born  semi-asphyxiated;  and  ||  probably  due  to  some  disorder  or  defect  of  the 
<ir -u  Lilian  after  birth,  such  as  often  leads  to  temporary  engorgement  or  conges- 
tion. If  the  mucous  membrane  be  thus  at  any  point  infiltrated  with  blood,  an 
uloet  may  afterwards  be  readily  formed*  The  stomach  and  duodenum  are  tin 
commonest  seats.  According  to  Landau  the  arteries  of  the  stomach  and  intes- 
tine are  liable  to  embolism  from  fragments  of  thrombi  forming  in  the  umbilical 
vein  and  ductus  arteriosus;  and  the  embolism  may  give  rise  to  htemorrhagio  in- 
farction, haemorrhage,  and  ulceration.  See  Buhl  {Klinikf.  Geburtskuml*'  ] 
Sf-if.oelberg  (Jahrb.  f,  Kinderheilk\  n.  (new  series)  1869i,  Landau  (  Ucher  JfefaeflU 
d.  Neugeltor.  Brealau  1874),  Rehn  (Centralzeitung  f.  Kiruterh.  L}j  WiEDERHOFEit 
Gerhard? *  Handh.  f.  Kinuerkr,  iv.). 

469.  Bound  or  perforating  gastric  nicer  (ulcus  rotundum, 
perforans,  ulcus  simplex,  or  ulcm*  ex  digestions)*     *  Round'  ulcer  occurs 
in  the  stomach  or  duodenum,  and  very  rarely  in  the  lower  part  of  the 
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oesophagus.  As  wc  have  said  in  Art.  458,  it  is  duo  to  the  digestive 
action  of  the  gastric  juice,  and  takes  the  form  of  a  circumscribed  pro- 
gressive necrosis  with  solution  of  the  necrosed  tissue. 

A  typical  perforating  ulcer  measures  from  one   to  six   ce 
across,  and  in  form  resembles  a  flat  funnel   or  saucer,  inasmuch  a- 
loss  of  substance  in  the  mucosa  or  surface  layer  is  greater  than  that  iu 
the  other  layers.     Where  the  subniucosa  rests  on  the  muscular  coat  a 
slight  ledge  or  terrace  can  generally  be  made  out.     In  ulcers  that  arc 
not  recent  these  relations  often  disappear,  the  loss   of  substance   in  the 
deeper  layers  (muscular  and  serous)  becoming  as  great  as  in  the  I 
superficial  ones.     Such  ulcers  may  be  as  much  as  eight  to  twelve  cen ti- 
met res  in  diameter. 

When  the  ulcer  extends  through  all  the  coats,  as  it  not  mfreqt 
does,  the  adjacent  organs,  like  the  pancreas  and  liver,  are  usually  fa 
to  be  bound  to  the  stomach  by  firm  adhesions  and  so  come  at  length  to 
constitute  the  floor  of  the  ulcer.     In  such  cases   the  cavity  may  Km 
flask-shaped,  the  hole  in  the  stomach- wall  leading  into  a  larger  ex< 
tion  in  or  bounded  by  the  underlying  viscera. 

The  margins  of  the  ulcer  are  usually  smooth,  and  not  thiol 
most  they  are  slightly  swollen.  On  microscopic  examination  it  appears 
that  no  appreciable  amount  of  cellular  infiltration  precedes  or  accom- 
panies the  disintegration  of  the  tissue.  The  inflammal 
which  give  rise  to  the  adhesions  between  the  stomach  and  the  adjacent 
organs,  and  to  the  thickening  of  the  serous  coat,  are  secondary  to  Uie 
progressive  destruction  by  the  gastric  juice. 

Any  kind  of  injury  which  causes  a  localized  textural  lesion  of  tbc 
mucous  surface  of  the  stomach,  and  so  expose  it  to  the  unchecked  action 
of  the  gastric  juice,  may  be  the  originating  cause  of  a  gastric  ulcer. 
Probably  the  commonest  of  such  causes  are  venous  engorgement,  he- 
morrhage, and  arterial  anaemia  (ischemia)  due  to  embolism,  spasmodic 
contraction,  or  sclerosis.  In  other  cases  mechanical  injury,  or  corrosion 
by  caustic  substances,  may  afford  a  starting-point.  Aufkecht  has  suc- 
ceeded in  producing  typical  gastric  ulcers  in  rabbits  by  injecting  can- 
tharidin  under  the  skin  (Cent,  f,  d.  meiL  Wist.  81,  1882).  lie 
regards  these  ulcers  as  depending  primarily  on  an  intense  hasmorr: 
inflammation  of  single  gastric  glands  (gastrudenitis). 

Gastric  ulcer  runs  a  chronic  course,  but  the  first  stages  of  its  develop- 
ment are  often  somewhat  rapid.  After  severe  burns  of  the  skin,  for  ex- 
ample, ulcers  of  the  stomach  and  duodenum  are  sometimes  indlv 
induced,  probably  in  consequence  of  some  vascular  obstruction  or  throm- 
bosis due  to  disintegrated  blood-corpuscles  (Art.  262).  Round  ulcers  aw 
most  frequently  met  with  in  the  neighborhood  of  the  lesser  curvature,  t 
near  the  pylorus,  and  least  frequently  in  the  duodenum. 

Daiurors  in  gastric  ulcer.     When  an  ulcer  has  once  formed  it  may 
heal  up,  provided  it  is  not  too  large.     For  this  it  is  necessary  that 
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circulation  should  be  established  in  the  structures  of  the  floor  and  mar- 
gins; the  tissue  thus 'becomes  alkalized  and  fortified  against  the  action 
of  the  gastric  juice,  and  the  formation  of  granulations  and  cicatricial  tis- 
sue becomes  possible. 

ill  ulcers  may  heal  without  leaving  any  marked  scar.  Ulcers  of 
any  size  give  rise  to  dense  puckered  scars,  which  by  their  contraction 
may  cause  considerable  deformity  of  the  stomach.  An  ulcer  near  the 
pylorus  may  lead  to  dangerous  stricture  of  the  orifice. 

One  great  danger  in  gastric  ulcer  arises  from  the  risk  of  hemorrhage 
from  small  or  large  arteries,  which  become  eroded  in  the  course  of  the 
ulcerative  process.  The  haemorrhage  may  recur  again  and  ftgaia  and  lead 
to  extreme  anaemia,  or  a  single  great  haemorrhage  m;iy  bring  about  death 
directly.  On  post-mortem  examination  it  is  not  rare  to  Rod  in  the  lloor 
of  the  ulcer  the  eroded  vessels,  either  patent  or  closed  by  thrombi,  from 
winch  fcfee  bleeding  has  taken  place.  Occasionally  one  of  the  larger  ves- 
raoh  M  a  main  branch  of  the  coronary  or  splenic  artery,  is  found  to 
have  given  way. 

A  still  greater  danger  is  that  of  perforation  into  the  peritoneal  cav- 
ity. This  may  happen  whether  adhesions  have  been  set  up  between  the 
stomach  and  neighboring  organs,  or  not.     In  the  former  case  the  adhe- 

li  are  torn  asunder  and  the  contents  of  the  stomach  escape.  Fatal 
peritonitis  is  the  usual  result. 

The  organs  which  adhere  to  the  floor  of  the  ulcer,  such  as  the  pan- 
creas or  liver,  usually  exhibit  fibrous  thickening  and  hyperplasia  at  the 
surface  of  adhesion.  Notwithstanding  this  the  contents  of  the  stomach 
may  break  through  into  the  substance  of  the  organs,  and  give  rise  to 
abscesses  in  their  parenchyma,  Sometimes  adhesions  occur  between  the 
stomach  and  the  duodenum  or  transverse  colon.  When  perforation  takes 
place  in  such  a  case  a  fistulous  com  muni  cation  may  be  opened  between 
the  intestine  and  the  stomach.  In  like  manner  rapture  into  the  pleura] 
or  pericardial  sac  may  occur,  and  in  the  latter  case  may  lead  to  erosion 
and  perforation  of  the  heart-wall  itself  (Brenner,  Wien.  vieiL  Wock  48, 
1881). 

References  on  simple  gastric  ulcer  (ulcus  rotundum):—  Virchow,  1'irch.  Arch. 
ro\.  f>;  Klebs,  Hittuih.  <L  path.  Aunt .  I,;  Bcdd,  Organ ir  diseases  Qjf  the  stomach 
Jjondon  1855;  Brinton,  Ulcer  of  the  stomach  London  18~j7,  Diseases  of  the  stomach 
London  1864;  Fen  wick,  Hie  stomach and  duodenum  London  180*;  von  Ziemfsen, 

imhmg  klin.  Vortrfige  no.  15;  Gerhardt,  Wiener  med.  Presse  1807;  Guns- 
S0BO,  Arch.  f.  physiol.  tieilk.  xi.;  Key,  Hygeia  1870;  Wilson  Fox,  The  diseases 
of  the  stomach  London  1872.  with  reference  to  English  papers;  Panum,  Virch. 
Arch,  vol.  25j  Pohniieim,  AUq.  Path,  it.  Berlin  1S8B;  Kokte,  ZurJUhrevomrVttdL 
ngesehic&re  In.  hiss,  fStrasburglSTS;  Leube.  Deul.  Arch,  f.klin*  Med,  XVUL, 
Ziemssen's  Cyclop,  vil,  with  references;  L.  Muller,  Das  corrosive  Gesch  tear  Jr.* 
Magens  Erlangen  1880,  with  fall  references;  BtirrcnER,  Dorpat.  med.  Zeitschr. 
1874;  Hacser,  Dan  eJirottischc  Mat!tft<teschicitr  Leipzig  \*Kl;  "Wiktouowsiey, 
t\.    Quincke  and  Dattwylrr  {MittheiL  d.  ^•hJestcig- 

Holsieinscher  Aerzte  1880,  Deut,  med,  Woch,  6,  1882)  have  produced  gastric  ulcere 
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in  dogs  by  various  methods,  and  find  that  in  normal  conditions  repair  is  very  rapid; 
whereas  in  anaemic  or  debilitated  animals  it  is  delayed.  This  observation  entirely 
aeeorda  with  clinical  experience.  Lesions  of  the  gastric  mucous  membrane  usu- 
ally heal  readily  and  rapidly;  it  is  only  when  some  local  or  constitutional  cona- 
tion impedes  the  process  of  repair  that  progressive  digestion  or  solution  of  th- 
in jured  tissue  is  set  up,  and  the  gastric  ulcer  assumes  its  typically  chronic  and 
intractable  character. 


461.  Tumors  of  the  Stomach.  Carcinoma  is  by  far  the  com- 
toonest  and  must  important  of  the  new  growths  affecting  the  stomach. 

All  cancers  start  in  the  mucosa,  but  very  quickly  extend  to  the  &ub- 
mucosa  (Art.  431);  in  this  way  it  is  frequently  found  that  themainlnitf 
of  the  growth  ties  beneath  the  mucosa  in  the  submucous  stratum.  Thence 
the  disease  invades  the  muscular  and  serous  coats  (Art.  431,  Fig.  174  J). 
In  the  latter  it  usually  spreads  in  the  form  of  discrete  nodules  and  nodes, 
which  are  perceptible  from  without,  and  follow  the  course  of  the  lym- 
phatic vessels.  At  a  later  stage  it  may  invade  the  veins,  giving  rise  to 
carcinomatous  thromboses,  which  take  the  form  of  long  flat  elevations 
of  the  serous  surface,  lying  chiefly  about  the  pyloric  end  of  the  stomach. 

The  lymphatic  glands  situated  behind  the  lesser  curvature  soon  be- 
come enlarged,  and  are  often  transformed  into  huge  cancerous  nodes.  The 
disease  may  likewise  extend  to  the  omentum  and  give  rise  to  a  general 
thickening  of  its  tissue  or  to  irregular  tuberous  growths.  In  other  caws 
metastases  occur  in  the  peritoneum  generally,  and  in  the  liver,  lung*, 
etc.  The  liver  is  the  commonest  seat  of  the  metastatic  growths.  0N 
germinal  elements  being  conveyed  by  the  portal  vein. 

Gastric  carcinoma  most  frequently  takes  the  form  of  soft  fungons 
tumors  arising  from  the  pyloric  end  and  along  the  lesser  curvature; 
tumors  arising  from  the  fundus  and  general  or  diffuse  cancerous  infiltra- 
tion are  more  rare,  When  the  tumor  projecting  into  the  cavity  of  the 
stomach  has  attained  a  certain  size,  its  central  parts  usually  break  do*n 
jttnl  a  carcinomatous  ulcer  is  produced.  Such  an  ulcer  is  distinguished 
by  its  raised  rampart-like  borders.  Its  floor  is  generally  formed  by  the 
submucosa,  which  is  thickened  by  fibrous  hyperplasia  or  cancerous  infil* 
tration.     The  former  is  a  result  of  chronic  irritative  inflammation. 

The  fibrous  tissue  of  the  muscular  and  serous  coats  is  often  the  «*t 
of  extensive  hyperplasia,  causing  the  whole  of  the  affected  region  of  th« 
stomach  to  appear  thickened  and  indurated.  A  very  similar  appears**1* 
may  be  due  simply  to  cancerous  infiltration. 

Occasionally  the  neoplastic  tissue  within  the  cavity  of  the  storo^" 
becomes  entirely  disintegrated,  so  that  the  surface  of  the  ulcer  appc*11 
smooth  and  level.  When  in  such  a  case  the  stomach- wall  is  not  visW 
beset  with  nests  and  clusters  of  cancer-cells,  but  is  simply  indurated  lD 
consequence  of  fibrous  hyperplasia,  the  affected  region  may  wo 
look  of  a  simple  non-malignant  or  fibroid  induration.  Oases  00 
which  no  cell-nests  are  to  be  made  out  even  when  the  tissue  is  micro* 
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ipically  examined:  and  then  the  only  evidence  forthcoming  as  to  the 
cancerous  nature  of  the  disease  may  be  the  metaatic  growths  to  which  it 
has  given  rise. 

462.  Five  chief  forms  of  gastric  cancer  are  distinguished  according  to 
their  histological  structure. 

(1)  Medullary  carcinoma  (Art.  173)  takes  the  form  of  soft  fuugous 
excrescences  ox  low  rounded  swellings,  chiefly  about  the  pyloric  end  of 
the  stomach.  As  the  central  parts  break  down  these  growths  give  place 
to  ulcers  with  raised  borders,  white  and  pulpy  in  appearance.  The  new 
growth  starts  in  the  gastric  glands.  Structurally  it  is  distinguished  by 
the  presence  of  an  extraordinary  number  of  cell-nests  or  loculi,  while  the 
stroma  is  but  slightly  developed.  Beneath  the  ulcer  the  wall  of  the 
stomach  is  nearly  always  indurated  or  infiltrated.  This  form  produces 
numerous  metastases. 

(2)  Destructive  adenoma  (adenocarcinoma,  Art.  169)  also  gives 
rise  to  soft  nodular  growths,  which  presently  break  down  and  ulcerate. 
The  neoplasm  is  distinguished  by  the  presence  of  tubular  gland-like 
structures,  which  often  possess  a  simple  cylindrical  epithelium  (Fig.  174 
A,  Art.  431),  and  thus  closely  resemble  normal  glands;  hence  the  term 
adenoma.  This  close  resemblance  is  however  generally  lost  as  the  dis- 
ease advances,  and  large  cell-nests  arise  from  the  tubular  structures, 
which  are  merely  covered  over  with  cylindrical  epithelium,  the  interior 
consisting  mainly  of  polymorphous  cancer-cells.  The  stroma  is  not 
abundant,  and  is  often  infiltrated  with  small  leucocytes.  As  the 
growth  ulcerates  its  base  almost  always  become  indurated  and  thickened 
by  fibrous  hyperplasia  or  cancerous  infiltration. 

(3)  Scirrhous  cancer  appears  in  the  form  of  diffuse  thickening  and 
induration  of  the  stomach- wall,  especially  the  pyloric  part  of  it.  The 
pylorus  itself  is  usually  more  or  less  constricted.  The  inner  surface  of 
the  diseased  region  is  covered  partly  with  thickened  mucous  membrane, 
partly  with  the  exposed  and  indurated  fibrous  tissue  belonging  to  the 
submncosa.  On  section  the  various  coats  are  distinguishable,  but  each 
is  more  or  less  thickened  by  fibrous  hyperplasia.  The  author  is  of 
opinion  that  so-called  scirrhus  is  often  nothing  hut  induration  of  the 
stomach- wall,  partly  cancerous  and  partly  fibroid,  left  as  a  secondary 
result  of  the  ulcerative  disintegration  of  a  soft  cancer  (Art.  173). 

(4)  Colloid  or  gelatinous  cancer  takes  the  form  both  of  nodular 
swellings  and  of  diffuse  and  wide-spread  infiltration  of  the  stomach-wall. 
In  each  form  the  neoplasm  contains  patches  of  transparent  jelly-like  ap- 
pearance, or  consists  almost  entirely  of  colloid  substance.  The  growth 
often  spreads  to  the  peritoneum,  and  there  speedily  gives  rise  to  large 
semi -transparent  colloid  growths,  which  are  more  or  less  richly  supplied 
with  blood-vessels.  On  microscopic  examination  it  appears  that  the 
colloid  masses  are  partly  derived  from  the  cancer-cells,  partly  from  the 
fibrous  stroma  of  the  growth  (Art.  173,  Figs.  69  and  70).     Colloid  can- 


^ 


688  IBB  AUMBNTABT  TRACT. 

oer  may  appear  in  yery  young  patients,  while  the  other  forms  are  start 
entirely  confined  to  persons  in  the  decline  of  life. 

(5)  Squamous  epithelial  cancer  is  rarely  met  with  in  the  stonsoL 
It  affects  the  cardiac  end  and  the  neigboring  parts  of  the  oesophagus. 

The  connective-tissue  growths  of  the  stomach  have  Tory  little 
pathological  interest  A  few  cases  of  nodular  sarcoma,  fibroma,  sod 
myoma,  hare  been  recorded. 


: 


CHAPTER  LIV. 

THE  INTESTINE. 

4G3.  Introductory.  The  intestinal  pari  of  the  alimentary  canal  is 
that  within  which  especially  the  assimilable  parts  of  the  food  are  absorbed, 
id  eo  reach  the  lymphatics  and  blood-vessels.  The  intestine  (according 
to  some  authorities)  contains  no  new  or  specifically  distinct  variety  of 
secreting  glands,  and  its  mucous  membrane  yields  no  specific  secretions. 
On  the  other  hand  its  absorbing  surface  is  greatly  increased  by  being 
thrown  into  a  multitude  of  villi  and  valvular  folds  and  tube-like  crypts 
or  pits. 

The  epithelium  consists  throughout  of  a  single  layer  of  cylindrical 
cells,  the  blood-vessels  and  lymphatics  extending  up  to  the  lower  surface 
of  the  epithelium. 

The  loose-textured  connective  tissue  of  the  mucosa  and  submucosa 
expands  at  many  points  into  a  still  looser  reticulum,  which  contains 
lymphoid  cells  in  abundance  and  so  constitutes  lymphadenokl  tissue. 
This  is  aggregated  into  single  nodules,  the  so-called  solitary  glands  or 
follicles,  or  groups  of  these  are  ugmiuated  to  form  Peyer*s  patches. 

It  is  scarcely  needful  to  point  out  that  it  is  from  the  mucous  surface 
that  the  intestine  is  most  exposed  to  injury.  Matters  constantly  p 
into  it  from  the  stomach  which  react  harmfully  on  its  tissues,  and  the 
mucous  membrane  is  the  first  part  to  be  attacked.  The  normal  contents, 
if  they  stagnate  and  so  become  altered  in  their  physical  or  chemical 
characters,  may  givo  rise  to  various  morbid  conditions.  In  other  cases 
we  must  assume  that  specifically  noxious  matters  enter  the  canal  from 
the  month,  and  that  these  may  be  the  cause  of  certain  intestinal  disor- 
ders. Many  such  disorders  are  probably  due  to  specific  bacteria,  and  in 
some  of  them  these  have  been  actually  demonstrated. 

As  regards  the  affections  of  the  intestine  which  are  traceable  to  t  1 1 e 
circulation,  we  need  only  remark  that  the  intestinal  mucous  membrane 
like  others  is  liable  to  oedema  and  haemorrhage  in  the  mucosa  and  sub- 
mucosa, to  fatty  and  mucoid  degeneration  of  its  epithelium,  and  to 
amyloid  degeneration  of  its  connective  tissue. 

There  are  however  disorders  of  the  intestine  other  than  those  con- 
nected with  the  mucous  membrane,  and  affecting  the  viscus  as  a  wholes 
The  intestine  forms  a  freely  movable  tube  lying  in  the  abdominal  cav- 
it  is  therefore  subject  to  misplacements  and  displacements  of  the 
18 
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whale  (or  of  its  parts  in  relation  to  each  other)  which  may  give  rise  to 
serious  disturbances  of  its  function  and  may  even  imperil  the  integrity 
of  its  structure.  Disease  or  injury  may  also  affect  the  intestine  from  it* 
serous  or  peritoneal  surface. 

464.  Congenital  defects  and  misplacements.  Absence  of  the 
whole  or  of  a  large  portion  of  the  intestine  is  met  with  only  in  very  ill* 
developed  aeardiac  monsters.  Minor  deficiencies,  constrictions,  and  oc- 
clusions, are  somewhat  commoner,  Tlio  anal  region  is  that  which  is 
oftenest  imperfectly  developed.  The  allaotoid  cloaca  may  persist, 
is  to  say  the  intestine  and  the  bladder  open  into  a  common  chamber  or 
orifice.  In  such  cases  the  bladder  is  frequently  unclosed  and  the  lower 
bowel  absent,  so  that  the  ileum  communicates  directly  with  the  cloaca. 
In  less-marked  cases  there  is  merely  an  imperfect  separation  of  the  rec^ 
turn  from  the  urogenital  sinus,  into  which  latter  the  genital  and  urinary 
canals  open  in  the  fcetus.  The  anus  itself,  which  ts  developed  from  an 
invagination  of  the  external  skin,  is  wanting,  and  the  condition  is 
described  as  atresia  ani  or  imperforate  anus:  and  according  as  the 
lower  end  of  the  bowel  is  connected  with  the  bladder,  the  urethra,  or 
the  vagina,  the  atresia  is  distinguished  as  vesical,  urethral,  or  vaginal. 
When  the  rectum  is  completely  separate  from  the  urogenital  sinus,  al- 
though not  in  communication  with  the  anal  invagination,  we  have  sim- 
ple atresia  ani:  the  rectum  is  usually  ill-developed. 

The  formation  of  abnormal  septa  in  the  continuity  of  the  intestine  is 
much  more  rare  than  atresia  of  its  anal  extremity. 

Abnormal  shortness  or  length  of  the  canal  is  on  the  other  hand  a 
much  commoner  anomaly. 

As  common  perhaps  U  the  existence  of  what  is  called  Meckel's  di- 
verticulum (Art.  9).  This  is  a  cylindrical  or  flask-shaped  appendage, 
attached  to  the  ileum  about  a  metre  or  more  above  the  ileo-c»cal  fttft; 
it  is  a  remnant  of  the  omphalo-mesenteric  duct.  In  rare  cases  it  ie  i 
nected  by  a  cord  with  the  umbilicus,  and  in  still  rarer  cases  it  opens  on 
the  exterior  just  below  the  umbilicus.  Its  structure  is  the 
that  of  the  small  intestine. 

When  the  abdominal  wall  is  congenially  fissured  or  sacculated,  coil? 
of  intestine  may  lodge  in  the  openings  so  produced.     A  piece  of  intei 
lodged  in  a  sacculation  of  the  peritoneum  is  spoken  of  as  a  hernia  * 
465),  and  a  coil  or  other  portion  which  escapes  to  the  exterior  th rough 
an  opening  is  called  a  prolapse. 

But  apart  from  these  protrusions  the  intestine  is  very  frequently 
misplaced,  especially  when  some  segment  of  it  is  abnormally  short  <»r 
long.  Owing  to  its  normally  fixed  position  displacements  of  the  colon 
are  the  most  easily  recognized.  The  efficum,  for  instance,  varies  much 
in  position;  it  may  lie  either  below  or  above  the  line  joining  the  anterior 
superior  spines  of  the  ilia.  The  level  of  the  hepatic  and  splenic  flexures 
differs  much  in   different  persons.     The  length  of  the  sigmoid  flexure 
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and  of  the  transverse  colon  is  very  variable.  In  some  cases  the  latter 
may  be  absent  altogether,  the  ascending  and  descending  portions  lying 
side  by  side  on  the  right  of  the  abdomen. 

Enterocystomata  (Roth,  FtrwA.  Arch.  vol.  86)  are  structures  allied  to  the 
congenital  diverticula  of  the  intestine.  They  are  closed  sacs  filled  with  Liquid, 
and  exhibiting  the  same  structure  as  the  walls  of  the  bowel.  Two  forms  may 
be  distinguished— (t)  cysts  due  to  the  sacculation  and  abstriction  of  portions  of 
an  otherwise  normally  developed  intestine  :  (3)  cysts  due  to  some  abnormality  of 
development  in  the  foetus.  These  latter  may#n  reality  be  portions  of  the  in- 
testine of  a  rudimentary  twin  and  therefore  teratoid  in  character,  or  depend  on 
the  closure  and  separation  of  an  anomalous  diverticulum  such  as  Meckel's.  They 
may  increase  greatly  in  Bize  from  accumulated  secretion,  and  then  become  dis- 
placed from  their  original  site. 

465.  Acquired  deformities  and  displacements.  Abdominal  hernia 
or  'rapture'  in  the  stricter  sense  implies  the  escape  from  the  abnominal 
cavity  of  some  part  of  its  normal  contents  either  to  the  exterior  or  into 
some  other  cavity  of  the  body. 

In  external  hernia  some  viscus  which  is  covered  with  peritoneum 
escapes  outwards  through  a  normal  opening  which  has  become 
abnormally  dilated,  pushing  before  it  the  subperitoneal  structures  and 
the  skin.  The  protruded  layer  of  the  parietal  peritoneum  forms  the 
hernial  SftC.  It  can  be  absent  only  when  the  peritoneum  has  been  torn 
or  when  the  displaced  viscus  is  extraperitoneal  (such  as  part  of  the 
bladder  or  caacum)  and  protrudes  directly  through  some  opening  in  the 
fascia  or  muscles  of  the  abdominal  wall.  The  other  tissues  which  are 
forced  outwards  with  the  hernia  are  spoken  of  as  the  accessory  cover- 
ings of  the  hernial  sac,  The  inner  layer  or  covering  consists  of  the  sub- 
peritoneal cellular  tissue,  which  is  usually  thickened  and  toughened 
(peritoneal  fascia).  In  femoral  and  inguinal  hernia  the  true  fascia 
(fascia  propria)  comes  next,  and  is  continuous  with  the  fibrous  structures 
bounding  the  orifice  in  the  abdominal  wall  through  which  the  hernia 
has  escaped.  At  first  the  hernial  sac  is  simply  globular  or  saucer- 
shaped;  when  fully  developed  it  is  in  general  flask-shaped.  The  nar- 
rower part  of  the  sac  where  it  is  gripped  by  the  structures  of  the  orifice 
is  called  its  neck.  The  peritoneum  is  drawn  into  radial  folds  as  it 
passes  towards  the  neck  of  the  sac. 

The  contents  of  a  hernia  are  very  various.  Most  commonly  they 
consist  of  a  part  of  the  omentum  or  small  intestine,  less  commonly  the 
ciBcum  or  colon*  and  still  less  commonly  other  viscera  such  as  the 
ovaries,  bladder,  stomach,  liver,  etc.  Very  large  ruptures,  such  as  occur 
in  the  inguinal  region,  may  include  the  greater  part  of  the  contents  of 
the  abdomen,  more  especially  the  bowels.  When  a  portion  only  of  the 
intestinal  wall  or  Meckel's  diverticulum  is  included  we  have  a  case  of 
what  is  called  Littrtfs  hernia  (Littbe,  Mimoires  de  Tacad.  royaU 
1700). 
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In  a  large  uumber  of  hernias  the  sac  is  already  formed  before  the 
viscera  escape.     Thus  inguinal  hernia  may  occur  by  the  passage  of  the 
intestine  into  the  persistent  vaginal  process  of  the  peritoneum  win 
continuous  with  the  tunica  vaginalis  of  the  testicle.     This  is  usual! 
case  in  what  is  called  infantile  or  congenital  hernia. 

Hernia  may  also  arise  in  consequence  of  some  external  stretching 
by  which  the  peritoneum  is  dragged  outwards.     Thus  a  lipoma  growing 
in  the  septum  cniralc,  and  pressing  outwards  a3  it  increases  in  size,  m»? 
drag  upon   and   sacculate  t\fe   peritoneum  which  is  firmly  attach- 
the  septum.     Something  of  the  same  kind   takes  place  in  umbilical 
hernia. 

Lastly,  some  local  diminution  of  the  resistance  of  the  abdominal 
wall,  or  the  giving  way  of  muscles  or  fasciss  and  the  relaxation  of  the 
peritoneum,  may  cause  the  latter  to  become  sacculated  under  the  pres- 
sure of  the  respiration. 

The  following  varieties  of  external  hernia  may  be  distinguished. 

(1)  Inguinal  hernia.  This  takes  place  in  the  groin,  and  is  due  either  to  the 
congenital  patency  of  the  vaginal  process  of  the  peritoneum  after  the  descent  of 
the  testicle,  or  to  a  secondary  protrusion  of  the  peritoneum  in  the  inguinal  canal 
In  oblique  or  external  inguinal  hernia  the  neck  of  the  sac  passes  down  the  canal 
from  the  internal  to  the  external  ring  ;  in  direct  or  internal  inguinal  hernia  the 
the  peritoneum  is  pushed  from  within  directly  through  the  external  ring*  In 
oblique  hernia  the  orifice  of  the  sac  lies  to  the  outer  side  of  the  internal 
epigastric  artery,  in  direct  hernia  the  orifice  lies  to  the  inner  side  of  the  arterr. 
Inguinal  hernia  niay  reach  a  large  size  and  contain  the  greater  part  of  the 
bowels.     It  is  the  commonest  of  alt  varieties,  especially  in  men. 

0<J)  Femoral  or  crural   hernia.      This  is  due   to  the  protrusion  of  the 
peritoneum  beneath  Poupart's    ligament  through  the  opening  closed  by  the 
septum  crurale  and  traversed  by  the  great   femoral  vessels.     It  is  a  coir 
variety,  especially  in  women. 

(3)  Obturator  hernia*  In  this  the  sac  passes  with  the  obturate 
nerve  and  artery  through  the  obturator  or  thyroid  foramen  of  the  innominate 
bone. 

(4)  Iachiatic  hernia.  Here  the  protrusion  is  through  the  ischUtic  notch 
beneath  the  glutreus  maxiinus  ;  it  is  rare. 

(5)  Perineal  hernia.  Here  the  sac  escapes  between  the  anterior  fibre*  <* 
the  levator  ani  :  it  is  also  rare. 

(6)  Umbilical  hernia.    This  is  either  congenital,  consisting  of  a  profa 
through  the  unclosed  umbilical   ring  into  the  root  of  the  cord  (Art,  I 
acquired,  and  is  then  due  to  the  separation  of  the  fibres  of  the  linea  alba  at 
umbilicus  and  dilatation  of  the  orifice  so  formed.     It  may  contain  intestu 
omentum  only.    The  acquired  form  is  most  commonly  met  with  in  women  *k° 
have  borne  children. 

(7)  Ventral  hernia.  This  is  due  to  the  general  relaxation  or  stretching 
fibrous  structures  of  the   front  of  the  abdominal,  wall,  so  that  the  peritonei 
protrudes  between  the  muscles  which  are  thrust  asunder. 

466.  When  a  hernia  is  once  established,  further  changes  in  the 
usually  follow.     The  hernia  may  increase  in  size  by  the  inclusion  of  more 
of  the  abdominal  contents.     The  sac  stretches  and  becomes  thinner,  or 
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new  portions  of  the  peritoneum  are  dragged  into  it.  In  consequence 
of  the  slight  mechanical  lesions  to  which  the  hernia  is  exposed  a  certain 
amount  of  inflammation  is  usually  set  up.  The  sac  thereby  thickens 
ami  the  folds  of  peritoneum  at  the  neck  cohere  so  that  the  channel  of 
communication  between  the  sac  and  the  abdominal  cavity  becomes 
thick-walled  and  inextensible.  The  serous  covering  of  the  included  in- 
testine, and  its  mesentery,  and  of  the  omentum,  become  thickened  in 
like  manner.  Lastly,  adhesions  maybe  set  up  between  different  parts 
of  the  sac,  or  between  different  loops  of  intestine  and  the  sac-walL  The 
omentum  is  very  apt  to  adhere  to  the  sac. 

These  changes  very  rarely  indeed  lead  to  cure  by  the  closure  and  ob- 
literation of  the  empty  sac;  on  the  contrary  they  usually  make  matters 
worse.  The  thickening  and  adhesions  of  the  serous  surfaces  diminish 
!»y  degrees  the  mobility  of  the  included  viscera.  The  neck  of  the  sac  be- 
comes narrower,  constricting  its  contents  more  and  more.  At  length 
the  contents  can  no  longer  be  returned  to  the  abdomen;  the  reducible 
hernia  has  become  irreducible.  When  the  contents  of  a  hernia  (reduci- 
ble or  not)  are  so  constricted  or  compressed  that  the  included  intestine 
becomes  impervious  and  its  circulation  seriously  impaired,  the  hernia  is 
said  to  be  strangulated  or  incarcerated. 

Strangulation  or  incarceration  may  be  due  to  simple  narrowing  of 
the  neck  of  the  sac  or  of  the  orifice  through  which  it  passes;  or  it  may 
arise  from  inflammatory  constriction  of  the  intestine  within  the  sac;  or  a 
loop  of  intestine  within  the  sac  may  slip  between  two  edges  or  bands  of 
false  membrane  or  into  a  gap  in  an  included  piece  of  omentum;  Of  0 
piece  of  omentum  may  be  squeezed  into  the  neck  of  the  sac  and  so  com- 
press the  intestine;  and  soon. 

A  narrow  orifice,  a  band  of  false  membrane,  etc.,  may  strangulate  a 
loop  of  intestine  without  any  abnormal  distention  of  the  latter  by  its  con- 
tents. This  may  happen  suddenly,  for  example,  when  the  intestine  is 
forced  through  a  narrow  orifice  by  an  unusually  deep  respiration.  This 
is  sometimes  referred  to  as  'elastic'  strangulation.  More  often  how- 
ever the  strangulation  is  dependent  on  some  increase  of  the  intestinal 
contents,  the  orifice  of  the  sac  being  narrow;  this  may  be  called  *  fmasi  * 
strangulation.  The  fseces  accumulating  in  one  coil  of  the  intestine 
within  the  sac  compress  the  other  included  coils  in  such  a  way  as  to  nip 
them;  stoppage  or  stasis  of  the  contents  takes  place  and  the  peristaltic 
movements  are  interfered  with  (Kocher).  Presently  the  first  coil  is 
nipped  in  like  manner,  as  the  distended  intestine  presses  up  against  the 
narrow  neck  of  the  sac. 

When  a  coil  of  intestine  or  a  part  of  the  omentum  is  constricted  and 
strangulated,  disturbances  of  the  circulation  almost  always  take  place. 
The  venous  effitfX  is  impeded,  and  engorgement,  transudation,  and 
haemorrhage  result.  The  coil  becomes  purple  and  swollen,  and  liquid 
ithers  in  the  sac;  and  these  factors  conspire  to  intensify  the  strangulation. 
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If  nothing  is  done  the  intestine  sooner  or  later  becomes  gangrenous, 
and  violent  inflammation  of  the  hernial  sac  ensues.  The  intestine  be* 
comes  discolored,  turning  brown  or  bluish-black;  at  the  point  of  strangu- 
lation it  is  paler  and  somewhat  grayish.  Presently  perforation  take* 
place,  and  at  the  boundary  between  the  living  tissue  and  the  dead,  that 
is  at  the  inner  border  of  the  strangulating  constriction,  definitive  suppu- 
ration is  set  up. 

467.  Incarceration  of  the  intestine,  with  obstruction  and  stasis  of  the 
faeces,  may  occur  within  the  abdomen  as  well  as  in  an  external  hernia. 
This  has  been  called  internal  strangulation  or  intestinal  obstruction. 

In  the  first  place  it  must  be  remembered  that  within  the  peri 
cavity  there  are  pouches  or  recesses  of  peritoneum  not  visible  outwardly, 
which  are  either  normal  or  dependent  on  congenital  anomalies.  In  these 
pouches  coils  of  intestine  may  become  incarcerated  a3  in  external 
hernias,  and  they  are  sometimes  spoken  of  as  cases  of  internal  hernia. 
Among  such  pouches  we  may  mention  the  lesser  or  omental  sac  of  the 
peritoneum  bounded  by  the  stomach,  pancreas,  liver,  and  spleen,  and 
communicating  with  the  greater  sac  through  the  foramen  of  Winslow; 
the  duodenojejunal  fossa,  between  the  upper  part  of  the  mesentery  and 
the  spine;  the  subcecal  fossa,  on  the  mesial  side  of  the  caecum;  and 
the  intersigmoid  fossa,  beneath  the  mesocolon  of  the  sigmoid  flexure. 
Coils  of  intestine  may  slip  into  and  be  incarcerated  in  any  of  these 
pouches.  The  duodenojejunal  fossa  may  indeed  enclose  the  whole  of 
the  small  intestine  (retroperitoneal  hernia). 

In  rare  instances  sacculations  of  the  diaphragm  may  contain  coil* 
of  intestine,  giving  rise  to  diaphragmatic  hernia.  Cases  are  more  con*- 
mon  in  which  abdominal  viscera  escape  into  the  thorax  through  actual 
rents  in  the  diaphragm  (Thoma,   Firth*  Arch,  vol.  88). 

Sometimes  in  consequence  of  plastic  inflammation  false  membranes 
and  adhesions  are  formed  within  the  abdomen,  and  if  these  en 
gaps  or  pouches,  internal  incarceration  may  occur.  If  the  open 
through  which  the  coil  of  intestine  slips  is  narrow,  or  if  the  coil  is  nipped 
stasis  and  ail  the  other  symptoms  of  strangulation  may  be  produced- 
The  like  may  happen  when  the  omentum  or  the  mesentery  contain* 
abnormal  perforations  or  gaps. 

Another  cause  of  intestinal  obstruction  is  twisting  of  the  bowel  ■> 
itself,  or  volvulus.  It  can  occur  only  in  the  more  movable  parts  of  the 
tract,  and  is  due  partly  to  peristaltic  movements,  especially  when  the 
tube  is  very  unequally  distended,  and  partly  to  external  violence,  Bucha* 
a  blow  on  the  abdomen.  The  twist  occurs  at  the  mesenteric  attach* 
ment,  the  two  limbs  of  the  coil  crossing  each  other  over  the  mesenten- 
The  channel  of  the  intestine  is  occluded  and  the  mesenteric  circulation 
stopped.  Untwisting  is  prevented  by  the  weight  of  the  distended  ooil 
and  the  pressure  of  the  rest  of  the  abdominal  contents. 

Twisting  of  the  sigmoid  flexure  or  of  the  small  intestine  may  result 
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in  a  kind  of  knotting  between  the  two,  the  attached  end  of  the  twisted 
coil  of  one  part  becoming  encircled  by  a  loop  of  the  other. 

468.  Stenosis  tad  atresia  are  not  infrequently  the  result  of  inflamma- 
tion of  the  wall  of  the  intestine  itself.  The  serous  coat  may  become  in- 
flamed, and  bo  indurated,  cicatrized,  and  contracted;  or  ulcerative 
inflammation  of  the  mucous  membrane  may  result  in  the  formation  of 
new  fibrous  tissue,  which  subsequently  contracts*  Carcinomatous  ulcers, 
the  floors  of  which  tend  to  become  indurated  and  contracted  (Art  478), 
may  have  the  same  effect;  while  tumors  and  other  growths  developing 
within  the  canal  or  pressing  on  it  from  without  may  obstruct  and  ulti- 
mately occlude  it. 

Dilatation  of  the  intestine  is  most  commonly  due  to  retention  of  fae- 
ces, or  other  contents  such  as  flatus.  Tumors,  and  abnormal  relaxation 
or  softness  of  the  wall,  may  also  give  rise  to  dilatation. 

Usually  all  the  coats  are  dilated  together;  sometimes,  however,  the 
muscular  structures  are  here  and  there  pushed  aside,  and  the  mucous 
and  submucous  coats  bulge  through,  producing  sacculations  or  false  di- 
verticula of  various  sizes.  Sacculations  may  also  be  due  to  the  bulging 
of  the  wall  in  its  whole  thickness. 

Perforation  of  the  bowel  is  in  general  due  to  some  localized  to xtural 
change,  especially  to  uleration  of  the  mucous  surface,  necrosis,  or  soften- 
ing occasioned  by  suppuration  in  the  neighborhood  of  the  part.  Perfo- 
ration may  of  course  be  caused  by  mechanical  violence. 

The  result  of  perforation,  unless  the  lips  of  the  wound  immediately 
close,  is  local  or  general  peritonitis  due  to  the  escape  of  f feces.  The  per- 
itonitis is  localized  when  by  previous  inflammation  adhesions  have  been 
set  up  around  the  point  of  perforation.  If  fasces  escape  into  the  portion 
of  the  peritoneum  so  circumscribed  a  faecal  abscess  is  produced;  this 
may  break  either  outwardly  or  into  another  part  of  the  intestine. 

469.  A  not  uncommon  kind  of  displacement  or  dislocation  of  the  in- 
testine is  that  known  as  intussuserpt  ion.  In  this  ■  higher  part  of  the 
bowel  slips  into  or  is  invaginated  by  a  lower,  rarely  the  reverse.  Recent 
intussusceptions  are  most  frequently  met  with  in  the  small  intestine  in 
jonng  children,  especially  in  those  who  have  died  of  cerebral  or  intesti* 
nal  affections. 

The  extent  of  the  invagination  varies  much.  Where  the  intestine  is 
very  loose  and  movable  a  very  considerable  length  of  it  may  be  involved. 
Thus,  for  example,  the  lower  portion  of  the  ileum  with  the  caecum  may 
be  thrust  into  the  colon,  and  work  downwards  until  the  ileo-cascal  valve 
reaches  the  sigmoid  flexure  or  even  the  rectum. 

The  mesentery  being  severely  dragged  upon  and  its  vessels  compressed, 
the  invaginated  portion  of  the  bowel  becomes  highly  hyperaemie  and 
osdematous.  Presently  inflammation  is  set  up,  and  this  may  lead  to  ad- 
hesions between  the  enclosed  and  enclosing  segments;  necrosis  and  gan- 
grene usually  ensue.     It  is  a  comparatively  favorable  issue  when  the 
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whole  of  the  invaginated  segment  necroses  and  separates  so  as  tote  cut 
off  completely;  the  upper  portion  becoming  adherent  and  its  chtuMl 
continuous  with  thai  of  the  lower,  recovery  may  and  in  some  cases  d«* 
take  place. 

The  cause  of  intussusception  is  not  certainly  made  out.  Accordinc 
to  Leicfitexsterx  it  depends  on  paresis  or  partial  paralysis  of  a  fin 
portion  of  the  bowel.  When  this  occurs  an  energetic  peristaltic  mow- 
ment  of  the  portion  immediately  above  may  thrust  the  latter  into  the 
flaccid  or  paralyzed  portion;  and  then  continued  peristalsis  rapidly  in- 
creases the  invagination. 

Prolapse  of  the  bowel  implies  its  escape  through  some  non 
abnormal  opening.     The  anus  is  the  only  possible  normal  opening. 
through  it  the  rectum  may  protrude. 

Profapxus  red  (or  am)  occurs  during  violent  straining  at  stool,  espe- 
cially when  the  intestine  is  relaxed  by  chronic  inflammation.     The 
truding  bowel  forms  a  kind  of  tumor  covered  with  mucous  membrane; 
of  leu  becomes  inflamed  or  gangrenous,  particularly  in  cases  where  by  ad- 
hesions or  constriction  the  prolapse  has  become  irreducible. 

47©  Non-specific  inflammations.     The  varieties  of  in  flam  mat 
described  in  Arts.  420-428  are  all  met  with  more  or  less  frequent] 
the  intestine.     Catarrhal  inflammation  (intestinal  catarrh  )  or 
is  especially  common.     The  catarrhal  secretion  may  be  serous,  mnc» 
purulent,  or  of  some  intermediate  kind.    In  the  colon  the  amount  of 
mucus  secreted  is  sometimes  enormous.    Catarrhal  enteritis  is  usually  an 
acute  disorder  and  ends  in  complete  recovery.     But  in  many  i 
acute  forms  as  well  as  the  chronic  leave  behind  them  permanent  struc- 
tural change  in  the  intestine. 

Bran  m  the  milder  forms  the  connective  tissue  lying  between  the 
crypts  of  Liebcrkiihn  becomes  infiltrated  with  liquid  and  extravnsated  celk 
The  epithelial  cells  pour  out  an  excessive  quantity  of  mucus,  :md  become 
loosened  from  their  sub-structures  or  fall  away  altogether.     According  to 
Bonn  desquamation  of  the  epithelium  is  characteristic  of  poison 
arsenic  and  with  some  substances  of  the  nuiscartn-group.    If  Lhtsproceff 
goes  too  far  or  lasts  too  long,  the  lost  epithelium  fails  to  bo  reproof 
and  the  intestinal  wall  becomes  atrophied.     When  slight  such  atror 
not  apparent  to  the  unaided  eye,  or  at  most  it  gives  the  wall  an  nuusn- 
ally  smooth  and  level  appearance.     Under  tho  microscope  the  glandular 
layer  of  the  mucosa  is  seen  to  be  thinned  and  wasted.     The  crypts  may 
lose  a  half  or  two-thirds  of  their  deph,  and  the  villi  of  the  small  intestine 
are  slender  and  stunted, 

After  an  attack  of  ulcerative  catarrh,  in  which  not  only  the  q 
Hum  but  tho  underlying  connective  tissue  is  injured  or  destroyed  (Ar*- 
421,  Fig.  167),  the  atrophy  is  usually  much  more  marked.     The  ulcer* 
ated  portion  of  the  bowel  is  covered  with  mucus,  pua,  and  whitiah  granu- 
lations and  shreds  of  tissue;  these  last  are  simply  the  nccroaed  remain* 
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of  the  glandular  layer,  which  has  become  infiltrated  and  broken  down. 

ulceration  is  in  fact  associated  with  diphtheritic  necrosis  of  the 

mucous   membrane,  and   in  such   cases  not  only  the  upper  layer  but 

whole  of  the  glandular  mucosa  may  perish,  leaving  the  muscularis 
mucosae  covered  with  nothing  but  a  film  of  nucleated  connective  tissue 
(Art.  417,  Fig.  1G5). 

The  muscularis  mucosae  as  a  rule  is  very  slightly  altered.  Its  un- 
■triped  fibres  are  only  in  rare  cases  found  to  be  thinned,  or  atrophied, 
or  fatty.  The  submucosa  is  generally  unchanged;  when  the  ulceration 
goes  deep  it  may  be  infiltrated  with  leucocytes  or  thickened  from  subse- 
quent fibrous  hyperplasia. 

lymphadenoid  follicles  are  in  the  slighter  forms  of  catarrh  bill 
little  affected;  at  most  they  are  somewhat  enlarged.  Sometimes  in  wupr 
purative  or  ulcerative  inflammations  they  are  more  markedly  altered, 
and  may  then  perish  by  suppuration,  giving  rise  to  what  is  called  folli- 
cular catarrh.  They  may  leave  behind  small  pitted  ulcers  known  as 
follicular  ulcers. 

C  Uarrh  ending  in  atrophy  is  commonest  in  the  large  intestine,  and 
.•ially  in  the  caecum,  Nothnagel  found  that  in  80  per  cent  of  the 
adults  he  examined  there  were  traces  of  atrophy  in  the  large  intestine, 
at  times  confined  entirely  to  the  ca»cum.  The  ascending  colon  came 
next  as  regards  frequency,  and  then  in  diminishing  order  the  lower  purl 
of  the  ileum,  the  remainder  of  the  colon,  the  upper  part  of  the  ileum, 
and  the  jejunum.  In  children  intestinal  atrophy  is  often  met  with, 
following  on  acute  and  subacute,  as  well  as  on  chronic,  catarrh. 

T ue  muscular  coat  is  usually  unaffected,  but  here  and  there  it  may 
be  atrophied,  or  in  catarrh  from  venous  engorgement  it  may  be  hyper- 
trophied  (NOTHNAGEL).  It  is  not  very  liable  to  degeneration,  but  some- 
times as  in  phthisis  it  is  found  to  be  fatty  (Wagner).  Lastly,  there  is 
u  congeni tal  f orm  of  atrophy,  a  hypoplasia  of  the  muscularis  which  is 
not  made  up  in  later  life  (Nothnagel). 

In  chronic  catarrh  atrophy  is  occasionally  associated  with  the  de- 
velopment of  hyperplastic  growths.  They  take  the  form  of  indurations 
of  the  submucosa  or  polypous  excrescences  rising  from  the  mucosa. 
When  fully  developed  these  last  consist  of  fibrous  tissue  enclosing  a  few 
remains  of  glandular  structures,  which  here  and  there  are  degenerated 
into  oloeed  cysts. 

Diphtheritic  and  croupous  inflammations  occur  chiefly  in  the 
colon  and  in  the  lower  part  of  the  small  intestine.  The  diphtheritic 
form  closely  resembles  ulcerative  catarrh,  and  is  not  easily  distinguished 
from  it.  The  intensely  red  and  swollen  membrane  is  covered  with  a 
thin  but  tough  film  or  a  broad  continuous  slough  (Art.  472).  This  form 
is  sometimes  at  least  due  to  specific  infection. 

Croupous  inflammation  Is  rarely  very  extensive,  though  now  and  then 
considerable  portions   of  the   bowel  are  found  to  be  red   and   highly 
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swollen  and  covered  with  a  thin  flaky  fibrinous  deposit.  Small  circoro- 
scribed  croupous  exudations  are  more  frequently  met  with,  associated 
with  ulcerative  catarrh  and  diphtheritic  necrosis. 

References :— Waoner,  Arch.  d.  ffeilk.  n.  (1868);  Kcjndrat,  GerhardVa  Hand- 
bucli.d.  Kinderkr.  rv,;  Whitehead,  Brit.  med.  J<mm.  1,  1871;  Woodward, 
Med.  and  surg.  history  of  the  War  of  the  Rebellion  Part  n.  vol  1  (medical  his- 
tory) Philadelphia  1879  (with  references);  Damaschino,  Maladies  des  vote*  dye*- 
lives  Paris  1880;  KUSSMAUL  and  Maier,  Arch.  f.  Irtin*  Med.  rv.;  Schwarck,  Croup 
and  Diphtheritis  d.  Darnicanals  In.  Diss,  Bonn  1880;  Leube,  ZiemsserCs  Cyrlop 
vil;  Nothnaoel,  Zeit&chr.  f.  klin.  Med.  rv.  (1882). 

471.  Inflammations  of  the  bowel  have  received  various  names  ac- 
cording to  the  particular  parts  affected.  Several  of  these  local  inflam- 
mations exhibit  peculiarities  depending  on  the  anatomical  relations  of 
their  respective  seats.     The  chief  of  them  are  the  following. 

(1)  Duodenitis,  or  inflammation  of  the  duodenum,  is  usually 
associated  with  inflammation  of  the  stomach.  It  not  infrequently  leads 
to  obstruction  at  the  mouth  of  the  bile-duct,  and  thereby  to  retention  of 
bile  and  jaundice  (catarrhal  jaundice). 

The  duodenum  is  also  the  seat  of  simple  or  perforating  ulcer  corre- 
sponding to  perforating  nicer  of  the  stomach,  and  like  it  dependent  on 
digestive  corrosion  (Kraus,  Das  perforirende  Qeschwur  %m  Duodenum 
Berlin  1865). 

(2)  Ileitis,  inflammation  of  the  ileum,  ib  often  marked  by  the 
swelling  and  prominence  of  the  solitary  and  agminated  follicles.  The 
former  appear  as  reddish  or  grayish  protuberant  nodules,  the  agminated 
follicles  as  flat  elevations,  grayish-red  or  pink  in  color  and  pitted  with 
numerous  little  depressions.  When  these  follicles  break  down  they 
leave  behind  them  follicular  ulcers. 

(3)  Typhlitis  and  perityphlitis  imply  inflammation  ofthevenni 
form  appendage  and  the  parts  around  it. 

The  vermiform  appendage  is  peculiarly  adapted  to  catch  and  rei 
substances  passing  through  the  caecum.     Matters  which  have  been 
lowed — such  as  grape-seeds,  apple-pips,  cherry-stones,  and  the  like— 
and  faeces,  may  accumulate  in  the  appendage  and  set  up  inflammation. 
Sometimes  these  become  crusted  over  with  phosphates  and  carbonate! 
and  so  form  fiscal  concretions  or  calculi  (entroliths,  Art.  479).    Tie 
inflammation  thus  set  up  may  extend  to  all  the  coats  of  the  appendage 
and  then  attack  the  contiguous  structures,  and  in  this  way  necrosis  aid 
gangrene  with  perforation  may  be  caused.     The  issue  differs  in  different 
caseB.     It  is  comparatively  favorable  if  the  inflammation  continues  I 
circumscribed,  while  the  exudation  is  moderate  in  amount;  protective 
adhesions  and  false  membranes  may  thus  be  formed  about  the  affected 
spot.     It   is  very  unfavorable  when  perforation  takes  place  before  ad- 
equate adhesions  are  formed;  fatal  peritonitis  is  nearly  always  induced* 
When  perforation  takes  place  into  a  part  of  the  peritoneum  shut  off  by 
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adhesions  a  burrowing  faecal  abscess  is  produced,  wlik-h  may  burst  rii- 
ternaUy  or  externally.  Sometimes  the  appendage  is  entirely  obliterated 
by  adhesive  inflammation;  but  if  the  inner  or  intestinal  end  becomes 
closed  while  the  remainder  continues  to  be  patent,  the  natural  mucous 
secretion  may  collect  in  the  latter  and  distended  it  into  a  cyst. 

Typhlitis  and  perityphlitis  are  sometimes  due  to  the  extension 
by  continuity  of  inflammation  already  existing  in  mure  distant  parti 
of  the  caacum  or  colon.  Tuberculous  and  typhoid  ulceration  localized 
In  the  vermiform  appendage  may  give  rise  to  dangerous  lesions. 

(4)  Colitis,  or  inflammation  of  the  large  intestine,  is  somewhat 
common.  Its  peculiarities  have  already  been  referred  to  (Art,  470). 
The  exciting  causes  are  very  various.  Sometimes  it  is  due  to  the 
stoppage  and  accumulation  of  faeces  forming  hard  masses  or  scjbala, 
sometimes  to  septic  infection,  sometimes  to  a  specific  poison  as  in 
dysentery  (Art.  472). 

(5)  Proctitis  is  an  inflammation  of  the  rectum.  In  many  points 
it  resembles  inflammation  of  the  vermiform  appendage.  Foreign 
matters  aud  stagnating  faeces  are  frequently  the  exciting  agents  ;  but 
disturbance  of  the  circulation  in  the  hemorrhoidal  veins  may  nkewiso 
end  by  inducing  inflammatory  change  in  the  bowel. 

Proctitis  often  results  in  the  formation  of  ulcers,  and  of  fibroid 
hyperplasia  taking  the  form  of  induration  of  the  rectal  wall  or  of 
polypous  excrescences.  The  inflamed  surface  is  usually  covered  with 
a  muco-purulent  exudation.  When  the  inflammation  and  ulceration 
extend  deeply  into  the  tissues  of  the  wall  of  the  bowel,  the  surrounding 
connective  tissue  becomes  infiltrated  and  hyperplastic,  or  breaks  down 
into  abscesses  containing  foetid  pus  (periproctitis).  The  ulcers  of 
the  mucosa  and  submucosa  come  in  this  way  to  communicate  with 
burrowing  sinuses  and  fistulous  tracks  extending  into  the  surrounding 
parts,  which  are  called  incomplete  or  blind  internal  fistula*.  Circum- 
scribed or  enclosed  periproctal  abscesses  may  break  outwardly,  and  then 
constitute  blind  external  fistula*.  Fistuhe  -which  communicate  both 
with  the  rectum  and  with  the  exterior  are  called  complete  rectal  fistulas 
or  fistula*  in  an©.  They  become  covered  with  a  kind  of  factitious 
mucous  membrane.  Fistula?  occasionally  communicate  with  the  bladder 
or  vagina. 

Specific  poisons  like  those  of  syphilis,  tuberculosis,  and  dysentery, 
■nd  cancer  in  the  ulcerative  stage,  may  give  rise  to  morbid  changes  of  a 
similar  kind.  There  may  even  be  periproctitis  without  any  antecedent 
rectal  ulceration,  especially  in  connection  with  pyaemia,  typhoid,  acute 
rheumatism,  and  puerperal  septicaemia. 


References  on  typhlitis  and  perityphlitis :—  Matterstock,  Gerhardf* 
Pfaniib.  (L  Kinder kr.  VL;  BlERHOFF,  Arch./,  klin.  Med.  xxxvu.;  Cohnil,  Arch, 
dephysiol.  1873;  Wolflkr,  Arch./,  klin,  Chir.  xxi.;  Stkiner,  Zur path,  Anat. 
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d.  Wurmfortmtzes  Basle  1882  ;  Crisp,  Trans,  rath.  Soc.  1858  (foreign  bodia  in 
the  appendage). 

472.  Specific   Inflammations.      Dysentery  is   an    inflammatory 
affection  of  the  large  intestine,  due  to  the  action  of  a  specific  vir 
exact  nature  of  the  virus  is  unknown,  but  it  is  probably  bacterial.    3 
affection   is   epidemic,   endemic,  or  sporadic  in   its    occurrence.    The 
change*  set  up  in  the  intestine  closely  resemble  certain   non-specific 
inflammations  of  the  colon,  especially  such  as  depend  on  retention  of 
fasces  or  accompany  septic  poisoning.     For  this  reason  the  exact  signi- 
ficance of  the  term  dysentery  is  not  easily  fixed,  inasmuch  as  it  is  often 
impossible  to  say  from  the  post-mortem  appearances  whether  these  are 
the  result  of  specific  infection  or  not     Moreover  it  is  not  in 
that  the  so-called  endemic  dysentery  of  different  countries  may  be  really 
due  to  different  specific  poisons. 

The  intensity  and  extent  of  the  dysenteric  inflammation  varies  in 
different  cases.     It  may  be  restricted   to  the  rectum,  sigmoid  flexi 
and  descending  colon,  or  it  may  reach  up  to  or  a  little  beyond  the  ileo- 
cecal valve.     Often  too  in  the  same  case  the  various  parts  of  the  tract 
are  variously  affected. 

In  recent  cases  the  mucous  membrane  is  highly  congested  and 
swollen,  and  generally  beset  with  minute  extravasations  of  blood, 
epithelial  surface  is  overlaid  with  a  glairy  blood-streaked  mucus.  This 
presently  becomes  more  slimy  and  blood-stained,  and  interpersed  with 
the  flaky  fibrinous  shreds  and  films  (described  in  Art.  470)  which  indi- 
cate the  beginning  of  superficial  necrosis  of  the  mucous  membrane. 
Soon  the  necrosis  is  made  sufficiently  evident  by  the  appearance  of 
erosions  and  losses  of  substance. 

We  might  perhaps  distinguish  a  catarrhal  and  a  diphtheritic  form 
of  dysenteric  inflammation,  but  in  practice  the  one  passes  insensibly 
into  the  other  and  the  distinction  is  inappreciable.  In  slighter  cases 
the  necrosis  and  loss  of  substance  are  at  first  merely  superficial  (Fig. 
177  f) ;  but  the  deeper  structures  are  successively  attacked,  and  m 
severe  cases  the  greater  part  or  the  whole  of  the  glandular  layer  of  the 
mucous  membrane  at  particular  spots  may  perish.  The  iiccm 
reduced  to  a  turbid  granular  mass,  in  which  the  structural  elements  and 
the  nuclei  of  the  cells  soon  cease  to  be  recognizable.  The  parts  which 
undergo  necrosis  seldom  cover  any  great  extent  of  surface,  and  are 
often  confined  to  the  prominent  ridges  and  folds  of  the  mucous 
membrane;  these  look  dirty-gray  or  black,  while  the  intervening  parts 
are  still  livid  or  dark-red.  In  other  cases  the  necrotic  tissue  takes  the 
form  of  a  flaky  more  or  less  adherent  coating,  or  more  rarely  of  broad 
continuous  sloughs.  The  underlying  tissue  is  in  all  cases  densely 
infiltrated  with  cells  (f/J.  The  infiltration  may  extend  through  the 
entire  thickness  of  the  submucosa  (e),  and  may  at  length  invade  the 
muscular  layers. 
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The  lymphndenoid  follicles  take  part  in  the  process,  and  frequently 
ulcerate.  Occasionally  the  mucosa  is  imderniined  by  suppuration  be- 
neath it,  and  iu  this  way  broad  patches  of  the  tissue  are  separated  and 

i  off. 

When  the  mucosa  is  removed,  open  ulcers  arc  of  coarse  left  behind. 
These  vary  much  in  their  depth  and  extent;  sometimes  over  a  great  part 
of  the  bowel  the  mucous  membrane  remains  only  in  narrow  strips  and 
islands. 

The  affection  may  come  to  a  standstill  at  various  stages  of  its  course, 
and  repair  then  begins.  The  slighter  cases,  in  which  but litLlc substance 
is  lost,  are  naturally  the  readiest  to  heal;  hut  a  certain  amount  of  atrophy 
of  the  mucosa  always  remains.  When  the  ulcerative  process  lias  gone 
farther,  atrophic  cicatrices  are  left  to  mark  the  site  of  the  injury.     In 
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(Htzmatoxylin  staining  :  X  36.) 

a,  mucosa.  e,  infiltration  of  tiu  submueoaa. 

6,  submucosa.  f,  superficial  glandular   layer,  infiltrated   and 

«-,  muscular  Is.  separating. 

ifrgtamlalar,  and    '  pt  ulcer,  the  floor  of  which  la  infiltrated. 

dlt  subjriandular     infiltration  of     the 
uiuco&a. 

severe  cases  accompanied  by  great  destruction  of  tissue,  in  which  the 
acute  specific   inflammation    is  succeeded  by  chronic  inflammation,  the 

id  structure  of  the  bowel  is  altered  in  a  remarkable  way.  Orer  broad 
areas  the  glandular  layer  is  almost  or  altogether  absent;  the  deeper  layers 
of  the  mucosa  and  submucosa  look  coarse  and  dense  and  indurated;  the 
connective  structures  are  hyperplastic;  and  the  other  coats  are  likewise 

:h,  thickened,  and  unyielding.  The  channel  of  the  intestine  is  usu- 
ally narrowed,  often  so  much  so  that  a  finger  can  hardly  be  introduced, 
mucous  membrane  is  only  recognizable  in  isolated  patches  here  and 
there,  and  these  not  infrequently  assume  the  form  of  papillary  or  polypous 
outgrowths  from  the  general  surface. 
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Iii  the  scarred  and  indurated  portions  of  the  bowel  the  submucous oon. 
nective  tissue  (and  that  of  the  mucosa  if  any  remains)  is  thicker  and 
denser  than  normal,  and  often  shows  signs  of  cellular  infiltration.  Tberf 
may  be  no  trace  of  the  intestinal  glands  remaining,  or  only  their  lower 
parts;  while  in  some  places  portions  of  the  glandular  layer  which  hare 
been  separated  and  abstricted  by  the  invading  fibrous  tissue  may  become 
distended  with  secretion,  and  form  small  cysts  lined  within  with  cylin- 
drical epithelium.  The  muscular  coats  are  traversed  by  dense  bands 
of  coarse  fibrous  tissue.  A  certain  amount  of  chronic  inflammation,  ac- 
companied by  muco-purulent  discharge,  is  often  kept  up  long  after  the 
acote  disorder  is  at  an  end;  this  constitutes  what  is  sometimes  called 
chronic  dysentery,  or  by  the  older  authors  coeliac  flux. 

The  author  had  the  opportunity  of  examining  certain  cases  in  which  epidemic 
dysentery  had  proved  fatal  in  an  early  stage,  and  was  able  to  demonstrate  ttc 
presence  of  multitudes  of  micrococci  in  the  affected  tissues.  They  were  found 
not  only  in  the  necrotic  patches,  but  also  in  the  neighboring  unattacked  portion* 
of  the  mucosa.  They  lay  partly  beneath  the  glands  of  the  mucosa,  partly  in  the 
lymphatics  of  the  eubmucosa:  that  is  to  say  in  tissue  which  was  still  to  ail  *{*- 
pearance  sound.  In  these  cases  it  would  appear  that  the  micrococci  were  con- 
cerned in  the  causation  of  the  disease.  Prior  (Cent  f.  klhu  Med,  17.  1888)  re- 
cords  similar  observations.  In  other  cases  which  seemed  precisely  similar  do 
micrococci  could  be  discovered.  For  example,  none  were  found  in  the  case  of 
the  five  natives  of  Tierra  del  Fuego  who  died  of  dysentery  at  Zurich  in  March 
1883  (compare  Seitz,  Yirch.  Arch,  vol.  ftl). 


1  Epidemic  or  Asiatic  cholera  is  characterized  anatomically 
the  presence  of  an  acute  inflammation  extending  over  the  whole  of  the 
intestine,  accompanied  by  an  enormously  copious  transudation  of  liquid 
through  the  mucous  membrane. 

In  cases  which  prove  fatal  in  the  first  two  or  three  days  the  bowel  i« 
found  to  contain  a  great  quantity  of  a  turbid  grayish  inodorous  alkalin* 
liquid,  often  mingled  with  minute  shreds  and  flakes — the  so-called  *  rice- 
water T  stools.  The  mucous  membrane  is  moist,  pink,  in  I 
swollen.  Sometimes  the  serous  surface  is  dull  or  .opaque.  The  ep- 
thelium  separates  within  a  few  hours  after  death.  The  follicles  of  I  he 
small  intestine  are  swollen,  and  gray  or  bright  pink  in  color.  Apart 
from  the  epithelial  desquamation  which  is  mainly  a  post-mortem  phenome- 
non, microscopic  examination  reveals  only  a  somewhat  intense  cellular 
infiltration  of  the  mucosa  and  submucosa,  and  sometimes  even  of  the  se- 
rous coat. 

When  death  does  not  occur  till  a  later  stage  of  the  disease,  the  ap* 
pearance  of  the  intestine  is  notably  different.  The  contents  are  scanty 
and  less  liquid,  and  at  the  same  time  they  show  more  signs  of  the  pre* 
once  of  bile.  The  mucous  membrane  is  pale  or  slate  colored,  or  it  m»J 
be  injected  and  beset  with  minute  haemorrhages.  Ulcers  occur,  espedal'j 
in  the  colon  and  lower  part  of  the  ileum.  Sometimes  the  large  intestiat 
has  almost  the  same  look  as  in  dysentery  (Art.  472). 
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The  Bpecial  virus  of  cholera  is  as  yet  unknown. 

Koch  and  others  have  found  peculiar  bacilli  in  the  intestinal  mucous  mem- 
brane of  the  cholera  patients,  but  they  have  failed  to  reproduce  the  disease  in 
animals  by  inoculation  or  otherwise.  The  experiments  and  observations  hitherto 
made  leave  the  question  of  the  genesis  of  the  disease  unsettled.  For  summaries 
of  the  reports  of  the  French  and  German  Commissioners  sent  to  Egypt  in  1883 
see  Practitioner  (March  1884)  and  Brit.  rned.  Journ.  (2,  1883  and  1,  1884). 

474.  Typhoid    (or  enteric)   fever  is  an  infective  disease,  due   (ac- 
ting to  Klebs,  Ebert,  and  Koch)  to  the  invasion  of  a  specific  ba- 
cillus (Art.  20<>). 

The  morbid  changes  in  typhoid  appear  chiefly  in   the  lower  part  of 
the  ileum  and  the  upper  part  of  the  colon;  they  are  seldom  met  with 
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Sscnov  through  Taj  tuaout  or  a  Pxykr'b  patch  from  a  case  or  typhoid  fevrr. 
(Aniline-brown  staining:  X  15.) 
a,  mucosa.  <al  b,  et  d,  **,,   the  ume   layers  Infiltrated  and 


b,  BubrnUcosa, 

c,  internal!  muscular  coat. 

d ,  exiornal  muscular  coat. 

e,  serous  coat. 


swollen  i. 
,  .  crypts  cut  through  transversely. 
0,  lymphadenoid  follicles. 


much  higher  or  much  lower  in  the  intestine.  The  changes  consist  es- 
sentially of  a  necrotic  inflammatory  infiltration  of  the  follicular  struc- 
tures and  the  parts  around  them,  accompanied  by  a  catarrhal  inflamma- 
tion of  the  rest  of  the  mucous  membrane. 

In  the  first  few  days  of  the  attack  the  mucous  membrane  of  the  lower 
part  of  the  ileum  and  its  agminafced  glands  of  Peyer's  patches  are  in- 
tensely congested  and  uniformly  swollen.  Soon  the  swelling  of  the 
patches  becomes  more  marked,  raised  and  winding  ridges  not  unlike  the 
cerebral  evolutions  in  miniature  appearing  on  their  surface.  The  swell- 
ing extends  more  or  less  quickly  over  the  whole  of  each  patch,  so  that  it 
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lias  in  general  the  look  of  a  raised  bed  or  garden-plot  projecting  abort* 
the  general  surface.     When  the  swelling  is  at  its  height  tin 
generally  leveIU-1  up  ifl  it  were,  and  are  no  more  distingnishai, 
surface  of  the  patch  is  then   smooth  or  pitted  with  miip 
corresponding  to  the  sites  of  the  individual  follicles.     The  solitary  folli* 
cles  form  rounded  nodules  by  virtue  of  the  same  process. 

When  this  stage  (of  swelling)  is   complete  the  patches  and  follicles, 
which  at  first  were  bright-red  in  color,  become  pale  and  creamy-white. 

The  swelling  of  the  patches  ami  fullicles  is  chiefly  due  to  the  extreme 
cellular  infiltration  oi  the  mucosa  (Fig.  178  at)  and  snbmnoosa  (/>,).    Tbc 
glands  (/')  of  the  mucosa  are  thereby  thrust  ass  under  and  displac- 
the  villi  are  likewise  infiltrated  and  swollen.     The  Bub  mucosa  ui 
ing  the  patches  is  uniformly  infiltrated   (bt).     In  the  earlier  stages  the 
several  follicles  (g)  within  the  infiltrated  region  are  still  distiu 
/liable,  but  they  are  presently  merged  and  lost  in  the  gen* 
semblage  of  lymphoid  cells  and  leucocytes,  extravasated  and  other. 

The  muscular  and  serous  coats  (<*,£?,  e,)  are  also  invaded  by  the  extra- 
vasated v  igli  in  a  less  marked  degree. 

The  number  of  swollen  patches  and  follicles  varies  much.     ( 
but  a  small  number  or  even  a  single  one  is  markedly  affected;  rtill  ■ 
other  cases  the  affection  extends  upwards  to  the  jejunum  or  downward 
to  the  anus. 

In  the  second  week  of  the  disease  partial  disintegration  and  necrosi* 
of  the  swollen  patches  usually  sets  in.  The  disintegration  atta« 
whole  of  the  central  part  of  the  patch,  or  two  or  more  parts  of  it  simul- 
taneously. The  surface  quickly  assumes  a  frayed  or 
and  becomes  yellow  or  brown  from  tho  action  of  the  bile.  Gradually 
the  disintegrated  tissue  or  slough  becomes  loosened  at  its  base  and  edge* 
from  the  surviving  structures,  and  in  a  few  days  is  cast  off. 

After  the  separation  of  the  sloughs,  an  erosion  or  typhoid  ul< 
left,  the  floor  of  which  generally  looks  smooth  and  clean.     The  baidfli 
of  tho  ulcer  are  at  this  stage  still  swollen  and  IntiltraN  -1. 

The  ulcers  usually  remain  coextensive  with  or  very  slightly  overpay 
the  area  of  the  infiltrated  patches  and  follicles;  they  rarely  invade  the 
tissue  beyond.     Cases  however  occur  in  which,  lv  arou 

ileo-caBcal  valve,  extensive  tracts  of  mucous  membrane  are  attack' 
disintegrated  by  the  advance  of  the  ulcerative  process.     In   i! 
direction  it  seldom  goes  beyond  the  mucosa  and  sub  mucosa.     It  is  only 
when  the  infiltration  of  the  inn  has  been 

too  break  down  and  ulcerate.     In  exceptionally  severe  intiani 
serous  coat  also  may  be  attacked*  but  never  to  the  same  extent  ostb* 
overlying  layers  ;  perforation  and  fatal  peritonitis  may  occur  in  snob  B 
ease. 

The  processes  of  absorption  and  repair  begin  at  various  stages  of  ib« 
disease.     If  no  necrosis  takes  place,  the  swelling  of  the  patch  < 
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down  as  the  infiltrated  material  is  absorbed  :  the  patches  thereupon 
become  less  stiffly  turgid,  and  unce  more  hypercemic.  Red  corpuscles 
escape  from  the  damaged  vessels,  and  the  tissue  takes  on  a  red  or  blood- 
stained tint  which  presently  turns  to  a  slaty  gray.  The  infiltrated 
borders  of  the  typhoid  ulcers  become  reduced  and  softened  and 
hyperaemlc  by  the  same  steps.  Often  enough  considerable  haemorrhage 
ensues,  leading  not  only  to  hemorrhagic  infiltration  of  the  tissue  but  to 
actual  escape  of  blood  into  the  intestinal  canal.  As  the  healing  process 
goes  on  the  softened  and  overhanging  borders  of  the  ulcer  become 
adherent  to  the  floor ;  the  latter  is  gradually  covered  over  with  delicate 
granulations,  and  soon  receives  an  investment  of  epithelial  cells. 

The  site  of  a  former  typhoid  ulcer  appears  for  a  loug  time  after  as  a 
smooth  shallow  depression,  devoid  of  glands  and  follicles,  slaty-gray  in 
color,  and  situated  in  the  midst  of  a  Peyer's  patch  itself  discolored  in 
like  manner. 

The  characteristic  inflammation  of  the  lymphadenoid  structures  of  the 
intestine  in  typhoid  is  sometimes  accompanied  by  an  inflammation  of  the  cor- 
responding mesenteric  glands.  They  are  at  first  red,  swollen,  and  c&deinatous 
Art.  336) ;  but  as  the  accumulation  in  them  of  leucocytes  and  lymphoid  elements 
becomes  more  marked  they  take  on  a  light-gray  tint.  The  swelling  either  sub- 
sides from  re-absorption  of  the  infiltrated  matters,  the  gland  becoming  soft  and 
hyperaemic ;  or  it  terminates  in  partial  necrosis,  and  opaque  grayish  patches 
appear  within  the  substance  of  the  gland.  These  patches  may  likewise  be 
absorbed  at  a  later  stage,  but  they  often  become  caseous  or  calcified.  The  spleen 
is  usually  swollen,  and  inflammation  of  the  throat,  especially  affecting  the 
follicular  structures  of  the  pharynx,  is  not  an  uncommon  accompaniment. 

With  regard  to  the  bacillus  of  typhoid  see  the  references  in  Art.  200 ;  and 
also  Ebekth,  VireJi.  Arch.  vol.  83,  SammL  klin.  Vorirdge  no.  226;  Klein, 
Report  of  Med.  Off.  Loc,  Gov.  Board  1875  ;  W.  Meter,  Untermeh.  flo.  d.  BaciUen 
d.  Abdominaltyphusln.  Diss.  Berlin  1882;  Wernich,  ZeiUchr.  f,  Liin.  Med.  rv,t  v.; 
FriedlaxDER,  Sitzunt/sU'r.  d.  physiol.  Gesell.  fll  Berlin  1891 ;  Coats,  Brit.  Med. 
Journ.  1,  1882 ;  Crooke,  ibid.  2,  1882 ;  Letzerjch,  Arch.  f.  exper.  Path,  xrv., 
>logie  d.  Typhns  abdominalU  Leipzig  1883;  Gaffey,  Mitth.  a.  d.  &. 
Gesundlieitsamte  Berlin  1884. 


475.  Tuberculosis  of  the  intestine  has  already  been  considered  in 
Art.  428,  so  far  at  least  as  the  minuter  tuberculous  tissue-changes  are 
concerned.  It  is  one  of  the  commonest  of  intestinal  diseases,  and 
chiefly  attacks  the  lymphadenoid  structures.  The  neighborhood  of  the 
ileo-csecal  valve  is  the  region  most  frequently  affected,  but  often  enough 
the  whole  of  the  large  intestine  down  to  the  anus  becomes  tuberculous. 

At  first  alittlc  nodule  covered  with  epithelium  protrudes  from  the 
surf  ace  of  a  Peyer's  patch  or  over  a  solitary  follicle.  After  a  time  the 
centre  of  the  nodule  becomes  pale-yellow,  indicating  that  necrosis 
and  caseation  have  begun.  The  caseous  parts  break  down  and  a 
tuberculous  ulcer  (Fig.  179  h)  with  infiltrated  borders  is  formal. 
The  ulcer  is  minute,  but  soon  enlarges  as  it  coalesces  with  others  formed 
19 
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in  like  manner,  while  new  foci  of  disintegration  appear  in  its  gradually 
advancing  borders. 

Ulcers  of  any  great  size  are  usually  very  irregular  in  their  outline. 
Some  are  rounded,  but  more  are  oval  or  at  least  elongated,  the  longer 
axis  being  transverse  to  the  axis  of  the  bowel:  others  again  are  sinuous 
and  spreading. 

The  borders  are  infiltrated,  but  in  the  larger  ulcers  not  uniformly  w. 
The  gray  or  reddish  raised  edge  is  here  and  there  besot  with  yellow  nod- 
ules, and  characteristic  gray  and  yellow  nodules  appear  on  the  floor. 
The  depth  of  the  nicer  is  irregular,  and  sometimes  small  islands  of  note 
stroyed  mucous  membrane  rise  as  grayish- red  protuberances  from  its 
floor. 

Where  the  ulceration  is  extensive,  not  only  are  the  mucosa  and  euh- 


FlO.  179.      TUBEBCUU>S1B  Of  THK  LA  ROB   INTKSTHUL. 

(Birnnark-brown  ttaining ;  x  80.) 


6,  nibmucosa, 

c.  Internal  muscular  coat. 

dy  external  muscular  coat. 

e,  serous  coat. 

/.  solitary  follicle. 


p,  cellular  infiltration  of  the  mti< 
a,  tuberculous  ulcer. 
a„  tuberculous  abscess. 
*,  recent  or  gray  tubercle. 
»t.  caseous  or  yellow  tubercle. 


mucosa  attacked  but  the  muscular  and  at  length  the  serona  .« in- 

vaded by  the  tuberculous  infiltration.  On  the  serous  surface  the  graj 
tubercles  appear  in  groups  or  beaded  rows,  the  membrane  in  the  neigh- 
borhood being  red  and  injected. 

Only  in  rare  cases  does  tuberculous  ulceration  come  to  a  etan 
and  issue  in  cicatrization.     As  a  rule   it  advances  steadily,   involving 
more  and  more  of  the  bowel  until  the  patient  dies. 
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Syphilis  of  the  intestine.  Apart  from  the  mucous  patches 
ly  met  with  about  the  anus  in  syphilitic  patients  (Art.  379), 
there  is  a  form  of  ulceration  of  the  rectum  also  duo  to  syphilis  and  oc- 
curring chiefly  in  women,  It  extends  three  or  four  inches  up  the  bowel, 
and  is  usually  separated  by  a  distinct  line  from  the  healthy  mucous  mem- 
brane* The  ulcerated  surface  is  remarkably  uneven  and  irregular,  and 
is  generally  interspersed  with  strips  and  patches  of  more  or  less  under- 
mined epithelial  tissue.  The  borders  of  the  ulcer  are  undermined  in 
like  manner.  This  appearance  is  due  to  the  fact  that  the  inflammation 
attacks  chiefly  the  Bubmucosa,  and  destroys  it  more  rapidly  than  the 
overlying  strata* 

The  nicer  yields  an  abundant  purulent  secretion.  As  it  is  met  with 
almost  exclusively  in  women  suffering  from  syphilitic  disease  of  the  gen- 
ital organs,  it  is  probably  due  to  infection  conveyed  to  the  rectum  by  the 
secretions  escaping  from  the  vagina.  Syphilitic  ulceration  of  the  colon 
or  small  intestine  is  extremely  rare. 

477.  In  test  in  ill  mycosis  (enteromycosis  bacieritiea)  is  a  general 
term,  including  several  distinct  affections.  Strictly  speaking  it  is  appli- 
cable to  tuberculosis,  to  typhoid,  and  perhaps  to  some  forms  of  dysen- 
tery. Usually  however  it  is  confined  to  intestinal  anthrax,  and  to  various 
forma  of  meat-poisoning  (Arts.  204,  206)  by  which  changes  in  the  intes- 
tine not  dissimilar  to  those  of  typhoid  are  sometimes  produced. 

In  intestinal  anthrax  we  have  not  only  diffuse  and  wide-spread 
catarrh  of  the  bowel,  but  also  localized  changes.  These  take  the  form 
of  small  circuinsrri  bed  hsemorrhagio  patches,  with  bluish-red  or  brown- 
ish-red borders  and  a  grayish  or  greenish  yellow  slough  in  the  centre. 
Sometimes  tlie  patch  and  the  slough  are  larger.  Bacilli  abound  in  the 
patches  and  in  the  surrounding  tissues,  especially  in  the  blood-vessels; 
and  also  in  the  swollen  lymphatic  glands  corresponding  to  the  affected 
parts. 

An  affection  of  the  bowel  having  exactly  the  same  microscopic  ap- 
pearance is  met  with  in  septicemic  affections.  In  the  case  of  a  patient 
with  disease  of  the  spinal  cord,  who  died  of  blood-poisoning  from  gan- 
grenous balanitis  and  cystitis,  the  author  found  the  large  and  small  in- 
testines beset  with  a  multitude  of  small  hsBmorrhagic  patches,  each  with 
its  central  slough  as  above  described. 

478.  Tumors  of  the  intestine.  The  tumor-like  inflammatory 
growths,  papillary  or  polypous  in  form,  have  been  referred  to  in  Art. 
470.  Non- inflammatory  polypi  of  the  same  typo  are  also  met  with,  both 
congenital  and  acquired.  They  closely  imitate  the  normal  mucous  mem- 
brane in  structure,  though  their  glands  are  often  more  abundant  and  at 
the  same  time  more  branched  and  convoluted.  These  growths  are 
known  as  glandular  hyperplasias,  and  innocent  or  it  on  malignant 
adenomata.  They  are  rare  in  the  small  intestine,  but  common  enough 
in  the  rectum.     When  pressed  or  dragged  upon  the  pedicle  may  become 


bo  elongated  that  the  polypus  protrudes  from  the  anus.  Individual 
glands  are  sometimes  occluded  and  distended,  giving  rise  to  small  cysts 
within  the  growth. 

Carcinoma  is  by  far  the  most  important  of  the  neoplasms  affecting 
the  intestine.  II  is  not  very  rare  as  an  intestinal  disease,  though  rarer 
than  carcinoma  of  the  stomach.  The  rectum,  the  sigmoid,  splenic,  and 
hepatic  flexures  of  the  colon,  and  the  crecum,  are  the  commonest  seats. 
Rectal  cancer  sometimes  extends  only  to  the  parts  about  the  anus,  trot 
in  other  eases  it  invades  the  pelvic  and  abdominal  viscera. 

Carcinoma  of  the  email  intestine  is  rare,  but  in  the  duodenum  and 
especially  in  the  neighborhood  of  the  opening  of  the  bile-duct  it  is  some- 
what more  frequent. 

Intestinal  cancer  takes  the  form  of  soft  fungous  tumors  which  an: 
solitary  and  sharply  circumscribed,  or  of  papillary  roughnesses  and  ev 
crcsccnces  covering  a  considerable  area.  Infiltration  of  the  intestinal 
wall  with  euneer-eells  u  ikes  place  at  an  early  stage,  and  leads  to 

thickening  and  induration.     If  this  extends  round  the  whole  circumfer- 
ence of  the  bowel,  it  is  transformed  into  a  thick-walled  rigid  tu 
rectum  is  the  commonest  seat  of  this  indurative  change,  and  less  fre- 
quently the  colon. 

In  most  pust-morteni  examinations  of  cases  of  this  disease  we  fit 
surface  of  the  neoplasm  already  broken  down,  leaving  a  cancerons  ulcer 
with  characteristically  infiltrated  borders.  But  sometimes  the  borders 
likewise  are  disintegrated  and  eroded,  and  then  the  ulcer  has  quite  the 
appearance  of  an  ordinary  non-malignant  inflammatory  uk-cr.  In  ol 
eases  the  borders  and  floor  of  the  ulcer  become  scarred  over  and  shrunken, 
hading  sometimes  to  extreme  constriction  of  the  bowel:  this  is  particu- 
larly apt  to  occur  when  the  ulceration  extends  in  an  annular  form  round 
the  intestine. 

Carcinoinata  of  the  intestine  are  of  various  histological  types.  One 
of  the  commonest  is  the  so-called  destructive  adenoma  or  adenocarcino- 
ma (Art,  169),  It  gives  rise  to  fungous  and  papillary  outgrowths  from 
the  mucous  membrane,  and  speedily  invades  the  submucous,  muse 
and  serous  coats.  The  smaller  tumors  consist  essentially  of  epithelial 
growths  resembling  tubular  glands  and  clothed  with  cylindrical  epithe- 
lium. At  later  stages  the  glandular  typo  in  part  disappears,  and  large 
solid  cell-nests  are  formed,  with  cylindrical  epithelial  cells  are  at  the 
periphery  only. 

Colloid  carcinoma  is  the  next  in  order  of  frequency,  especially  ia 
the  rectum.  It  takes  the  form  of  large  gelatinous  growths,  covering  a 
great  extent  of  Burface  and  infiltrating  the  intestinal  wall.  Simple  car- 
cinoma and  scirrhus  are  rarer  than  either  of  the  two  just  mentioned. 
Melano-carcinoma  occurs  almost  exclusively  in  the  rectum. 

When  a  cancer  of  the  intestine  breaks  down  and  ulcerates,  at  the 
Bamo  time  invading  the  deeper  layers  of  the  wall,  it  generally  induces 
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inflammatory  changes  in  the  serous  coat.  These  lead  to  the  formation 
of  new  vascular  fibrous  tissue,  by  which  the  affected  part  of  the  bowel  is 
bound  down  to  the  structures  around  it.  Perforation  of  the  iutestine 
occurs  in  some  cases  as  a  result  of  cancerous  ulceration.  Metastatic 
growths  are  usually  met  with,  chiefly  in  the  lymphatic  glands,  peri- 
toneum, and  liver. 

(  oiinecti?e-tissue  growths  are  rare  in  the  intestine,  and  have 
much  less  significance  than  the  carcinomata.  Fibroma,  lipoma,  myoma, 
angioma,  and  sarcoma,  have  been  observed. 

These  are  developed  from  the  mucosa  and  submucosa,  and  in  part 
frrnn  the  muscular  and  serous  coats.  When  they  protrude  as  polypi 
from  the  inner  surface  of  the  bowel  they  may  obstruct  the  passage,  or  by 
their  weight  drag  down  and  invaginafce  a  portion  of  the  wall.  Peduncu- 
lated growths  may  be  dragged  upon  and  actually  torn  off  by  the 
peristaltic  action  of  the  bowel,  and  so  be  ejected  with  the  faeces, 

479.  Parasites  and  concretions.  The  vegetable  and  animal  para- 
sites which  iniest  the  intestine  have  been  described  in  detail  in  the 
General  Pathological  Anatomy  (Arts,  182-250.) 

Among  the  vegetable  parasites  the  Schizomycetes  or  Bacteria  are 
undoubtedly  the  most  important.  The  bowel  perpetually  harbors  a 
multitude  of  these  fungi,  of  very  various  kinds.  Hence  it  is  difficult  to 
say  how  far  the  various  intestinal  affections,  and  especially  the  inflam- 
mations, are  due  to  the  ordinary  microparasites  present  in  the  faeces,  and 
how  far  to  distinct  and  specific  forms.  As  we  have  indicated  in  the 
foregoing  Articles,  typhoid  fever,  tuberculosis,  anthrax,  and  perhaps 
cholera  and  acute  dysentery,  arc  due  to  specific  bacteria. 

The  Schizomycetes  (Art.  183)  met  with  in  the  intestine  belong  to 
the  classes  of  Spha?robateria  (Micrococci),  Mierobacteria  (Bacterium 
termo),  and  Desmobacterla  (Bacilli,  Clostridium).  In  rare  cases  the 
thrush-fungus  attacks  the  mucous  membrane,  but  in  the  intestine  the 
conditions  necessary  for  its  development  seldom  ocenr. 

Of  animal  parasites  the  following  may  be  enumerated.  They  are 
described  in  the  Articles  referred  to. 

Cercomonas  intestinalis,  Paramecium  colt  (Art.  250), 

Twnia  mcdiocaneUuta  or  saginata  (Art,  244). 

Taenia  solium  (Art.  241), 

Taenia  nana,  Twnia  cttcumerina  (Art.  244). 

Bothrioccphalus  latits  (Art.  249). 

Ascaris  lumbricoides,  Ascaris  mystaz  (Art.  228). 

Trichina  spiralis  (Art.  232). 

Trichobepkalus  dispar  (Art.  230). 

Oxyuris  vermicularis  (Art.  229). 

Anchylostoma  duodenale  or  Dochmitis  dnodenalis  (Art.  231). 

Of  loose  or  foreign  bodies  met  with  in  the  intestine,  the  only  ones 
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which  have  any  pathological    interest    are    those  which  arc   produced 
in 

To  say  nothing  of  the  hardened  scybalous  masses  produced  by 
retention  of  faeces,  there  are  certain  stony  concretions  which  fa 
received  the  name  of  enteroliths,  or  intestinal  calculi*  They  arc 
found  chiefly  in  the  c»cum,  vermiform  appendage,  and  colon,  and  more 
rarely  in  the  small  intestine  j  they  usually  lie  in  sacculations  or 
diverticula  of  the  wall.  Three  varieties  have  been  distinguished 
(Leichtensters,  Ziemsmis  Cyclop,  vn.). 

(1)  Heavy  stony  stratified  concretions,  the  successive  layers   I 
white,  yellow,   and   brown.    These  consist  of  magnesium   phosph 
amnionic- magnesium  phosphate,  and  organic  matters.    They  are  seldom 
larger  than  a  chestnut,   and  are  generally  rounded  in  shape.     They 
frequently  contain  some  small  foreign  body  as  a  micleug. 

(2)  Enteroliths  of  low  specific  gravity  and  irregular  form,  porous 
and  somewhat  elastic  in  texture.  They  consist  of  a  felted  mass  of 
indigestible  husks  and  other  vegetable  refuse,  intermingled  with  in- 
durated fasces  and  earthy  or  chalky  matters.  They  vary  in  size  from 
that  of  a  chestnut  to  that  of  an  orange. 

(3)  Stones  due  to  the  long-continued  use  of  certain  mineral  drugs, 
such  as  chalk,  magnesia,  and  oxide  of  bismuth. 

In  addition  to  these,  which  are  formed  in  the  intestine  itself,  we  Hod 
gall-stones  which  have  escaped  from  the  bile-duct  (Art.  508). 

Buob  t-.ni  ivt  ions,  and  foreign  bodies  reaching  the  intestine  from  the 
exterior,  may  give  rise  to  partial  or  complete  obstruction  of  the  bowel. 
Bodies  lodging  in  the  pouches  of  the  rectum  frequently  do  so.  The 
result  is  of  course  stoppage  of  the  fasces ;  and  with  this  sometimes  in- 
flammation, ulceration,  and  perforation  of  the  intestinal  walL 

Nothnagel  {ZeiUckr.  /,  Min.  Med.  in.)  found  that  faeces  frequently  contain  ft 
peculiar  kind  of  monad,  When  dead  the  organisms  appear  as  round  sharp-*"1™" 
toured  spherules,  with  little  refracting  power.  When  alive  they  are  pear-shap^ 
with  an  actively-moving  flagellum  at  the  pointed  end.  They  change  their  form 
somewhat  rapidly.    In  all  probability  they  are  quite  harmless. 

On  enteroliths  and  intestinal  concretions  of  all  kinds  see  LmOHTMtST*** 
{Ziemasen'a  Cydop&dia  til).   In  horses  and  horned  cattle  these  are  met  with  **" 
more  frequently  than  in  human  beings.     The  intestine  of  these  animals  alw<*^ 
contains  fragments  of  vegetable  refuse  and  hairs  which  have  been  Licked  off  »^ 
swallowed,  and  such  matters  form  a  nucleus  for  concretions  to  grow  about.   *T"* 
true  calculi,  met  with  chiefly  in  horses,  are  hard  stony  balls  consisting  for  t  '  JJ 
most  part  of  magnesium  phosphate.    The  spongy  or  false  stones  consist  of  felt^^ 
hairs  and  fibres  which  are  merely  crusted  over.     Balls  are  sometimes  found  cor*** 
posed  entirely  or  almost  entirely  of  hairs;  these  go  under  the  name  of  hair  bal*^ 
orbezoars  or  aegagropili  (from  ai\  aypioi  a  wild  goat,  xt A05  felt).    In  rumiu  1 
they  usually  lie  in  the  caecum  or  colon,  in  swine  they  are  more  frequently  foun^* 
in  the  Bmall  intestine. 

Friedlander  {Bert,  med,  GeseUscJiaft  1883,  Lond.  nied.  Record  1 881)  recently 
reported  the  case  of  a  joiner  who  was  accustomed  to  suck  shellac- varnish,  aa«i 
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intestine  contained  a  concretion  consisting  almost  wholly  of  shellac. 
Alexander  (Liverpool  Med.-chir.  Jmtrn.  1982)  removed  from  the  Intestine  of  a 
fowl-dealer  a  bezoar  containing  a  felted  mass  of  downy  hairs  which  the  man  had 
licked  from  his  fingers  while  engaged  in  plucking  poultry* 

The  origin  and  composition  of  intestinal  calculi  and  concretions  have  been  re- 
cently studied  by  Schubero  (Virch,  Arch,  vol  90).  He  asserts  that  the  intestinal 
concretions  of  the  herbivora  consist  chiefly  of  carbonates,  while  those  of  the  car- 
nivora  are  phosphatic.  In  man  the  composition  of  these  stones  varies  with  the 
food  habitually  used. 

For  cases  see  Leichtenstern  (loc.  nit.);  Brooehouse,  Lancet  2,  1882;  Feltz, 
Bulletin  Soc.  din.  de  Paris  1881-88;  Kkr,  Brit  Med.  Journ.  2,  1881. 

According  to  Bienstoch  {Fortschritte  d,  Medicin  1883)  the  faeces  in  health  con- 
tain various  forms  of  bacilli,  of  which  three  appear  to  have  no  effect  on  the  con- 
tents of  the  intestine;  while  another  induces  the  putrid  decomposition  of  albu- 
minoids studied  by  Nencei,  Brieqer,  Saleowsei,  and  Berqmann  (Art.  191),  and 
another  effects  the  decomposition  of  carbohydrates.  Of  the  last  two  the  for- 
mer is  absent  in  the  faeces  of  suckling  infants.  Micrococci  are  absent  or  scanty 
in  healthy  faeces. 


SECTION  VTTT. 

THE  LIVER  AND  PANCREAS. 


CHAPTER  LV. 


PIGMENTARY   INFILTRATION   OF  THE  LIVER. 


480.  The  liver  is  the  largest  gland  in  the  body,  and  the  due  perform- 
ance of  its  functions  is  of  essential  importance  to  health,  Its  large  size 
brings  it  Into  anatomical  relation  with  many  and  various  organs,  and  as 
it  is  only  in  part  shielded  by  the  wall  of  the  thorax  it  is  exposed  to  direct 
injuries  from  without  which  modify  its  form  and  position,  and  it  maybe 
its  structure  and  function  also.  Its  peculiar  relations  to  the  vascular 
system  expose  it  to  injury  from  the  side  of  the  circulation,  and  that  in  a 
twofold  manner.  Noxious  matters,  in  the  first  place,  may  be  brought 
to  it,  as  to  other  organs,  by  the  blood  of  the  general  or  systemic  circula- 
tion; and,  in  the  second,  by  the  venous  blood  collected  by  the  portal  ves- 
sels from  the  alimentary  canal  and  spleen. 

The  capillary  system  of  the  liver  ia  remarkably  elaborate  and  capa- 
cious. Morever,  the  portal  blood  circulates  under  very  low  pressure. 
The  circulation  within  the  liver  is  therefore  very  slow.  One  consequence 
is — that  foreign  substances  suspended  in  the  blood  are  very  apt  to  bo  de- 
posited in  the  liver  (Arts.  266-268),  and  this  is  true  of  the  arterial  blood 
(brought  by  the  hepatic  artery)  as  well  as  of  the  portal  blood.  Pigmen- 
tation or  pigmentary  infiltration  of  the  liver-substance  is  the  not  un- 
common result. 

When  the  blood  contains  any  considerable  quantity  of  disintegrated 
red  corpuscles,  or  of  the  colored  iron-compounds  referred  to  in  Art.  266, 
and  these  are  in  part  deposited  in  the  liver,  they  at  first  lodge  in  the 
capillaries  of  the  interlobular  connective  tissue  (Fig.  180  d)  or  in  the 
peripheral  or  portal  zone  of  the  lobules  (e).  Presently  they  escape  from 
the  vessels  and  appear  in  the  interlobular  connective  tisssue,  and  to  some 
extent  in  the  interior  of  the  liver-cells  (Art.  481).  When  the  quantity 
of  pigment  in  circulation  is  great  the  pigmentation  may  be  so  dense  that 
the  structure  of  the  tisgue  is  completely  masked  by  it  (d);  the  biliary  cap- 
illaries, and  the  contours  of  the  liver-cells  at  the  periphery  of  the  lob- 
ules, being  no  longer  distinguishable. 

The  pigment  derived  from  disintegrated  blood-corpuscles  is  yellow, 
brown,  or  black,  and  the  tint  communicated  to  the  infiltrated  tissue  va- 
ries accordingly.  As  the  deposit  occurs  chiefly  if  not  exclusively  about 
the  portal  or  interlobular  vessels  the  pigmented  patches  follow  th  "-  ^s- 
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tribution  (Fig.  180),  and  stand  out  iu  marked  contrast  to  the  piker  no- 
pigmented  central  parts  of  the  lobn: 

If  the  blood  contains,  aa  mi  leukemia,  an  excess  of  colorless  corpus- 
cles, these  are  in  like  maimer  deposited  in  large  Bombers  in  the  livertDti 
give  rise  to  what  is  called  leukemic  infiltration*   The  deposits 
tributcd  in  the  way  just  described,  and  are  sometimes  80 
amount.     The  liver  as  a  whole  becomes  swollen,  and  on  section  the  lob- 
ules appear  separated  from  each  other  by  a  broad  zone  of  grayish 
Sometimes  nodular  aggregations  of  the  same  kind  accompany  the  g 
diffuse  infiltration;  and  the  connective  tissue  being  thereby  distendedand 


Fio,  180.   Pigment*  nr  jjcfiltiutiok  or  thk  util 

{After  absorption,   of  cxtnivaMlctt   bluud;    carmine  staining,  mount 

balsam:  X  90  ) 
a,  ljbule  or  acinus,  d,  ioflltrat^f  interlobular  eoai 

6,  serous covering  (peritoneum),  <*,  pfeDMIIt  In  the  lobular capillaries. 

c,  portal  Teasels,  /,  intralobular  wins. 

loosened  into  a  sort  of  mesh- work,  the  nodules  have  exactly  fchfl 
lyuiphndenoid  tissue. 

Noxious  as  well  as  innocuous  matters  may  in  like  manner  be  d 
in  the  liver  from  the  blood.     Of  t!iese  m  icropnra.-nr.es  are  the  most  im] 
tant,  inasmuch  as  their  settlement  iu  the  capillaries  may  give  rise  to  ii 
dammation  and  necrosis  of  the  liver-substance  (Arts.  493,  494). 

Structure  of  the  liver.  To  understand  aright  the  morbid  changes  of  th* 
liver  it  is  nece^tsary  to  have  a  clear  and  accurate  idea  of  its  normal  structurr. 
The  clue  to  this  lies  in  the  distribution  of  the  blood-vessels  within  the  organ. 
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The  hepatic  vein  forms  a  kind  of  tree  rising  from  the  vena  cava  as  a  base;  the 
terminal  branches  are  all  of  nearly  the  same  size  and  each  is  at  nearly  the  same 
distance  from  its  neighbors.  To  each  terminal  branch  (Fig.  180/)  belongs  a  sys- 
tem of  capillaries,  which  converge  from  all  sides  towards  the  branch.  The  sys- 
tem of  capillariea  belonging  to  each  branch  is  of  nearly  the  same  extent,  and  is 
grouped  about  the  branch  like  a  globular  fruit  round  the  central  stem.  The 
group  of  capillaries  corresponds  to  the  structural  unit  of  the  liver,  the  lobule  or 
acinus  (Fig.  180  a);  the  terminal  branch  or  stem  is  the  intralobular  or  central 
vein(/). 

The  meshes  of  the  group  of  lobular  capillaries  are  occupied  by  liver-cells, 
in  such  a  way  that  each  cell  is  in  relation  to  several  capillaries,  and  each  capil- 
lary is  surrounded  completely  with  liver-cells.     When  seen  in  section  the  liver- 
cells  seem  grouped  in  columns  or  series,  alternating  with  the  capillaries:  these 
columns  are  sometimes  spoken  of  as  hepatic  trabecule,     Where  two  or  more 
liver-cells  are  in  contact  the  minute  radicles  of  the  bile-ducts  take  their  rise.    A 
fine  groove  runs  along  the  surface  of  contact  of  each  celL,  and  the  grooves  being 
apposed  an  intercellular  canal  is  thus  formed.    The  several  canals  intercommuni- 
cate and  so  give  rise  to  a  network  of  bile-capillaries.    The  number  of  lobules  is 
very  great.    In  the  human  liver  they  are  in  close  contact  with  each  other,  and 
the  lobular  capillary -ay  stem  of  one  in  general  communicates  freely  with  that  of 
its  neighbor.    This  is  however  not  always  the  case,  for  in  many  parts  the  lobules 
are  separated  by  a  space  filled  up  with  connective  tissue.     This  interlobular  con- 
nective tissue  is  called  the  '  capsule  of  Glisson,'  and  serves  first  of  all  as  a  connect- 
ing framework  for  the  several  lobules,  and  secondly  as  a  supporting  sheath  for 
the  vessels  which  bring  blood  (arterial  and  portal)  to  the  lobules  and  carry  bile 
away  from  them.    The  latter  vessels  or  bile-ducts  are  tubes  lined  with  cylindrical 
epithelium,  and  are  connected  with  the  intralobular  bile-capillaries  or  intercellu- 
lar bile-canals  already  described. 

The  blood-supply  of  the  liver  is  twofold;  there  is  an  arterial  system  and  a  por- 
tal system  of  vessels.  The  portal  vessels  run  between  the  lobules  (and  hence  are 
called  interlobular  veins),  and  deliver  their  blood  directly  into  the  lobular  capil- 
laries. The  arterial  blood  passes  in  the  first  instance  into  the  capillariea  which 
permeate  the  connective  tissue  of  the  capsule  of  Glisson  (vaginal  and  interlobular 
capillaries),  and  thence  passes  with  the  portal  blood  into  the  lobular  capillaries. 

Very  little  connective  tissue  accompanies  the  capillaries  as  they  pass  into  the 
lobules,  and  it  can  be  made  out  at  all  only  by  special  methods  of  examination. 
The  larger  lymphatics  lie  in  the  interlobular  connective  tissue  and  in  the  sheaths 
of  the  larger  blood-vessels. 

481.  The  liver  is  a  secreting  gland,  in  which  chemical  changes  of  a 
remarkable  kind  are  carried  out*  The  chief  products  of  these  arc — the 
bile-acids  (glycocholic  and  tanrocholic),  to  some  extent  derivatives  of 
albuminoid  or  proteid  bodies— bile-pigments,  whose  source  is  the  color- 
ing-matter of  the  blood — and  glycogen,  elaborated  from  the  carbohy- 
drates which  are  brought  to  the  liver.  A  series  of  interchanges  are  thus 
continually  going  on  between  the  glandular  substance  of  the  liver  and 
the  blood  which  circulates  through  it.  Mutters  of  various  kinds  are 
taken  up  and  transformed  In  manifold  ways  within  the  liver-cells;  while 
some  substances  such  as  fafc  are  simply  deposited  or  stored  in  the  cells, 
and  may  remain  unchanged  for  a  considerable  time.  As  certain  of  the 
normal  constituents  of  the  blood  are  transformed  and  secreted  by  the 
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liver,  so  also  abnormal  substances  circulating  in  the  blood  may  be 
up  from  it  and  excreted  by  the  same  channel.     In  this  way  arson  i 
mony,  lead,  copper,  mercury,  and  sodium  Indigosulphate,  are  separate*! 
from  the  blood  and  cast  out  of  the  body. 

In  consequence  of  the  work  thus  thrown  upon  the  liver,  it  not 
quently  shows  signs  of  degenerative  change.  This  is  most  apparent 
when  from  any  cause  the  physiological  demands  upon  it  become 
ive.  When  for  instance  in  pernicious  anosmia  (irt.  261)  the  disintegn- 
tioo  of  red  blood-corpuscles  is  greatly  increased,  we  have  not  only  the 
accumulation  of  pigmentary  detritus  around  and  within  the  lobules 
(Art.  480),  but  also  an  actual  infiltration  of  the  liver-cells  themselves 
(Fig.  181).  Oases  occur  in  which  almost  every  cell  contains  yellow, 
brown,  or  orange  granules  of  pigment  containing  iron,  especially  along 
the  central  parts  of  the  trabecule  where  the  intercellular  bile-canals 
run.     Quincke  has  Bhown  that  tlio  liver-cells  also  enclose  colorless 


LlVKR-CCLL <   l*ffLT«4T«D  WITH    TELLOW  PIGMENT    FROM  A    CAM  QT  PKRlftOtOCB  kXMV± 

(Stained  with  perotmic  acid  and  en rm  I  n  t     .   850.) 

a,  pigment-granules. 

o,  ceils  undergoing  fatty  degeneration  (oil-globules  stained  black). 


Fiu.  181. 


granules  containing  iron,  as  may  be  seen  by  the  greenish-black  tint  the/ 
assume  when  treated  with  ammonium  sulphide.  The  presence  of  the 
pigment-granules  is  generally  made  apparent  to  the  naked  eye  by  thi 
pale  brownish-red  tint  they  impart  to  the  liver-substance. 

The  presence  of  these  iron-compounds  in  the  liver  can  be  explain^ 
only  by  supposing  that  the  excretion  of  the  products  of  blood-disintegra- 
tion through  the  liver  cannot  keep  pace  with  the  supply.  The  accumu- 
lation is  favored  by  the  fact  that  the  action  of  the  liver  itself  is  m 
in  consequence  of  the  general  anaemia.  In  extreme  cases  the  liver-cw" 
become  fatty  as  well  as  pigmented,  and  exhibit  multitudes  of  very  mirn^ 
oil-globules  interspersed  through  their  substance  (Fig.  181  b). 

The  liver-cells  may  bo  affected  injuriously  by  alterations  in  the  com- 
position of  the  blood,  other  than  those  due  to  its  pollution  with  the  pro* 
ducts  of  its  own  disintegration  j  and  the  connective  tissue  which  sheatbt' 


PI&MENTART    INFILTRATION    OF    THK    LIVER. 


65!) 


and  supports  the  vessels  may  likewise  suffer  from  the  same  cause. 
Simple  disturbances  of  the  hepatic  circulation,  also,  may  of  course  lend  to 
disorders  of  the  nutrition  of  the  liver. 

Lastly,  morbid  changes  of  some  danger  may  arise  from  disorders 
primarily  affecting  the  biliary  channels  and  ducts.  The  mere  stoppage 
of  the  outflow  from  the  common  bile-duct  may  affect  the  liver  seriously, 
and  inflammation  of  the  bile-ducts  themselves  are  obviously  still  more 
dangerous  (Art.  512). 


CHAPTER  LVI. 


MALFORMATIONS  AND  MALPOSITIONS   OF  THE  LIVER. 


482.  Malformations  of  the  liver  are  not  common  and  hav< 
clinical  importance.    Absence  of  the  organ  is  very  rare,  at  least  in  fcptaa* 
not  otherwise  gravely  malformed.     Abnormalities  in  the  number  of  the 
lobes,  either  by  excess  or  defect,  are  commoner.    In  a  few  cases  accessory 
livers  have  been  noted,  in  the  form  of  small  nod  ales  seated  in  the  sus- 
pensory ligament     Absence  of  the  gall-bladder  has  been  Beveral  * 
observed,  as  also  cases  of  abnormal  narrowness  or  width  of  the  bile* 
and  abnormalities  in  the  opening  of  the  common  duct  into  the  inte> 

Of  congenital  malpositions  the  most  notable  are  the  misplao 
of  the  liver  on  the  left   side  instead  of  tho   right   m  Situs  transversa 

erum  (Art.  11),  and  protrusion  of  the  organ  into  the  thorax  when  At 
diaphragm  is  defective,  or  to  the  exterior  when  the  abdominal  wall  u 
cleft 

Acquired  deformities  are  very  frequently  the  result  of  teitunl 
changes  in  the  parenchyma  of  the  organ  (see  under  hepatitis  Art  49?, 
syphilis  Art.  409,  cancer  Art.  503),  or  of  changes  in  the  surroat; 
parts.  Thus  tight-lacing,  by  which  the  lower  part  of  the  thorax  is  tn>- 
lently  compressed,  gives  rise  to  a  characteristic  deformity  of  the  liter. 
The  surface  in  contact  with  the  lower  ribs  is  indented  and  its  fit' 
capsule  is  white  and  thickened,  while  the  liver-tissue  beneath  is  atrophied 
or  gone  altogether  (Art.  485).  When  the  indentation  is  deep  the  right 
lobe  is  completely  divided  into  a  larger  upper  lobe  and  a  smaller  lower 
one;  and  in  extreme  cases  the  lower  lobe  becomes  freely  movable  en  the 
upper,  and  sometimes  turns  upwards  as  on  a  hinge. 

The  outer  surface  of  tho  right  lobe  is  frequently  marked  with  sballo* 
grooves  corresponding  to  the  ribs.  The  upper  surface  also  often  ehowf 
anterioposterior  grooves  or  furrows.  According  to  Likbermeistkb 
these  are  due  to  wrinkles  or  folds  into  which  the  liver  is  thrown  wb*,fl 
expiration  is  somehow  obstructed  and  the  lower  ribs  dragged  inward* 
the  abdominal  muscles.  Zahn  (Rev.  vM.  de  la  Suisse  romands  1881) 
refers  them  to  the  pressure  exerted  by  the  hyper trophied  muacoltf 
bundles  of  the  diaphragm  in  cases  of  obstructed  inspiration,  and  ■j**k* 
of  them  therefore  as  diaphragmatic  grooves.  Ortii  (PatkoL  Diagn 
I.)  has  seen  them  well  marked  in  a  seven  months'  foatus,  and  thinks  they 
are  at  least  in  some  cases  congenital 
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Exemption  from  pressure  over  a  circumscribed  area  may  also  tend  to 
deform  the  liver.  This  occurs  for  example  when  the  diaphragm  is  rup- 
tured. If  the  patient  survives  and  the  opening  remains  patent,  a  coni- 
Ical  plug  of  liver-substance  gradually  protrudes  into  the  thorax. 
Displacements  #f  the  liver  are  very  common.  It  turns  readily  on 
its  transverse  axis,  bo  that  the  level  of  the  anterior  edge  varies  greatly 
with  the  fulness  of  the  abdominal  cavity*  Actual  dislocations  are  much 
rarer  than  such  rotations;  but  sometimes  the  liver  sinks  abnormally  ow- 
ing among  other  things  to  the  elongation  of  the  suspensory  ligament. 
This  condition  (hepar  mobile  or  floating  liver)  is  most  marked  in  cases 
of  extreme  dilatation  of  the  stomach,  where  the  abdominal  wall  is  at  the 
same  time  much  relaxed.     The  liver  is  of  course  forced  down  if  the  dia- 

Iphragm  is  depressed;  as  in  pleural  effusion  or  pneumothorax. 
Wounds  and  ruptures  of  the  liver  from  mechanical  injury  are  highly 
dangerous,  and  often  lead  to  fatal  haemorrhage*     Small  wounds  may 
heal  \n  the  same  manner  as  wounds  of  other  tissues,  by  the  formation  of 
granulations  and  a  cicatrix. 
20 


CHAPTER  LVIL 

DISORDERS  OF  THE   HEPATIC   CIRCULATION. 


483.  Anaemia  of  the  liver  ia  either  secondary  to  general  anaemia,  or 
the  result  of  local  causes.  Thus  pressure  on  the  liver  from  without,  or 
swelling  of  the  liver-cells,  may  diminish  the  amount  of  blood  present  in 
the  capillaries.  The  anaemic  tissue  is  pale,  and  yellow  or  brown  accord- 
ing to  the  amount  of  bile-pigment  and  of  fat  present  in  the  cells,  It 
must  not  be  forgotten  however  that  the  distribution  of  the  blood  in 
liver  may  be  notably  altered  after  death  by  the  coagulation  of  the  liver- 
cells  and  the  pressure  exerted  on  the  organ  by  the  neighboring  parte; 
and  the  tint  may  thereby  be  affected  in  a  marked  degree. 

Congestive  h>  per  am  in  is  a  very  common  condition  of  the  liver, 
and  may  be  either  |>hysiological  (as  after  a  meal)  or  pathological,  as  in 
the  early  stages  of  inflammation  or  in  affections  which  determine  an  in- 
creased afflux  of  blood  to  the  intestine.  If  the  congestion  is  great  tbfl 
volume  of  the  liver  maybe  much  increased,  and  its  tissue  assumes  a 
livid  or  brownish-red  hue. 

Passive  hyperasmia  or  yenotts  engorgement  of  the  liver  gives  ria 
to  very  characteristic  changes,  especially  when  it  has  lasted  for  bouw 
time. 

As  the  liver  lies  very  near  to  the  right  heart,  every  obstruction  to  the 
circulation  (whether  duo  to  changes  in  the  cardiac  valves  or  in  the  lunga) 
which  produces  '  back-pressure'  in  the  right  auricle  and  descending  vena 
cava,  makes  itself  felt  in  the  hepatic  voiua.  The  most  usual  causes  of 
such  obstruction  are  tricuspid  disease,  emphysema  or  cirrhosis  of  the 
lungs,  and  mitral  disease. 

When  the  engorgement  is  of  recent  standing  the  liver  appears  en- 
larged and  full  of  blood,  while  the  central  parts  of  the  lobules  are  dark 
or  livid.  When  it  is  more  advanced  the  liver  usually  diminishes  in  siste, 
and  its  surface  is  often  uneven,  granular,  or  somewhat  irregularly 
knobbed.  On  section  it  has  a  characteristic  nutmeg-appearance  (heuec 
it  is  called  *  nutmeg-liver '),  the  dark  centre  of  each  lobule  contrasting 
strougly  with  the  pale  periphery.  The  centre  of  the  lobule  is  dark- 
brown  and  usually  sinks  a  little  below  the  general  surface  of  the  sc< 
while  the  periphery  (according  to  the  amount  of  fat  present)  ia  pale- 
brown  or  yellow  or  even  yellowish-white  and  projects  slightly  above  tha 
surface.     When  the  change  has  gone  still  further  the  darker  portions 
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gradually  overcome  the  paler,  and  here  and  there  coalesce  into  continu- 
ous patches  of  brown,  while  the  lobules  generally  are  notably  diminished 
in  size. 

On  microscopic  examination  the  intralobular  veins  and  the  neighbor- 
ing capillaries  are  seen  to  be  dilated  or  varicose;  in  extreme  cases  the 
dilatation  affects  all  the  capillaries  of  the  lobule.  The  li  ver-cells  which  lie 
between  the  dilated  capillaries  are  always  more  or  less  atrophied,  and 
generally  beset  with  yellow  or  brown  pigment-granules.  Similar  gran- 
ules lie  around  in  the  walls  of  the  intralobular  veins.  The  degeneration 
of  the  liver-cells  is  most  marked  in  the  central  parts  of  the  lobules,  and 
in  extreme  cases  some  of  the  cells  may  perish  outright,  leaving  nothing 
bat  a  few  granules  and  flakes  of  pigmentary  detritus  between  the  dilated 
capillaries.  The  interlobular  connective  tissue  is  usually  unaltered,  but 
now  and  then  it  appears  to  be  hyperplastic  and  infiltrated  with  small 
cells, 

From  its  chief  seat  and  its  mode  of  origin  this  affection  has  been  de- 
scribed as  central  red  atrophy  (Vibchow),  and  also  as  cyanotic  or  vari- 
cose atrophy  or  atrophy  from  engorgement.  The  liver  itself  is 
described  in  the  post-mortem  room  as  atrophic  nutmeg-liver, 

484.  Occlusion  of  the  blood-vessels  of  the  liver,  by  thrombosis, 
embolism,  portal  endophlebitis  (sometimes  called  pylephlebitis),  or  end- 
arteritis, induces  certain  morbid  changes  that  are  worthy  of  mention. 

Sudden  closure  of  the  portal  vein  causes  the  secretion  of  bile  to 
cease;  but  if  the  vessel  is  gradually  obstructed  and  at  length  occluded, 
the  secretion  goes  on.  The  nutrition  of  the  liver  itself  is  not  endangered 
by  the  closure  of  the  portal  vein  or  of  some  of  its  chief  branches,  for  the 
blood -supply  brought  by  the  hepatic  artery  suffices  to  maintain  it  in 
good  condition. 

When  the  portal  vein  or  its  chief  branches  are  gradually  occluded, 
the  arterial  channels  gradually  widen  and  supply  the  liver  with  blood 
sufficient  not  merely  for  its  own  nutrition  but  also  for  its  functional 
needs.  Only  the  obstruction  of  the  smallest  of  the  interlobular  (portal) 
venules,  into  some  of  which  the  arterioles  pour  their  contents  before 
these  reach  the  lobular  capillaries,  need  affect  seriously  the  corresponding 
lobules;  and  that  only  because  the  arterial  circulation  of  the  lobules  is 
thereby  at  some  points  interrupted  or  diminished  as  well  as  the  portal- 
circulation,  and  the  liver- cells  being  completely  starved  of  blood  perish. 

The  closure  even  of  some  of  the  branches  of  the  hepatic  artery  has 
seldom  any  grave  consequences,  inasmuch  as  the  branches  anastomose 
freely  and  collateral  circulation  is  readily  set  up.  Only  in  somewhat 
rare  instances,  where  the  blood-pressure  within  the  liver  or  generally 
through  the  body  is  low,  are  the  propelling  forces  behind  the  point  of 
obstruction  insufficient  to  maintain  the  flow.  In  such  a  case  the  affected 
region  may  become  engorged  by  reflux  from  the  veins,  and  the  blood  es- 
caping from  the  ill- nourished  capillaries  may  give  rise  to  hemorrhagic 
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in  nitration.  Such  an  infiltration  is  however  seldom  so  intense  as  lo 
obscure  altogether  the  outlines  of  the  lobules.  When  the  supply  of  ar- 
terial blood  is  entirely  cut  oft,  the  liver-cells  perish  by  necrosis  (Cons- 
deim  and  Litten,  Ytreh.  Arch*  vol.  71)*  Hemorrhage  may  likewise 
take  place  in  consequence  of  changes  in  the  vessel -walla  (as  in  hmmorbagic 
purpura,  and  in  phosphorus-poisoning),  or  of  obstruction  {e*g.  by  tkom* 
bos  is)  of  the  hepatic  veins* 
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CHAPTER  LVIII. 


ATROPHY  AND  DEGENERATION  OF  THE  LIVER. 


485.  Simple  atrophy*  Starvation  which  has  been  rapidly  fatal,  and 
grave  chronic  disorders  of  nutrition  of  longstanding,  may  equally  induce 
extreme  atrophy  of  the  liver.  The  experiments  of  Bidder,  Schmidt, 
and  Voit  have  shown  that  in  dogs  and  cats  starvation  may  reduce  the 
volume  of  the  liver  by  two-thirds.  The  diminution  is  chiefly  due  to  the 
dwindling  of  the  liver-cells.  In  emaciated  or  marasmic  patients,  whether 
the  wasting  is  due  to  senile  decay  or  to  organic  disease,  the  liver  is 
usually  greatly  diminished  in  size,  and  in  some  cases  occupies  only  one- 
*hird  of  its  original  volume. 

The  atrophy  is  seldom  uniform,  the  margins  of  the  organ  being  usually 
the  most  wasted.  The  anterior  margin  of  the  right  lobe  and  the  whole 
margin  of  the  left  are  often  very  markedly  shrunken.  In  extreme  cases 
the  parts  just  mentioned,  as  well  as  other  regions  (notably  along  the  line 
of  the  suspensory  ligament),  may  be  altogether  devoid  of  liver-cells. 

The  atrophy  in  these  cases  is  primarily  due  to  loss  of  the  liver-cells, 
which  become  steadily  smaller  (Fig,  183  A)  and  at  length  vanish  out- 
right The  trabecular  and  lobules  dwindle,  and  the  interlobular  or  portal 
sheaths  of  connective  tissue  (Fig.  182  d)  approach  each  other.  When 
the  lobules  have  entirely  disappeared,  the  meshes  enclosed  by  the  portal 
sheaths  enclose  mere  shreds  of  loose  fibrous  tissue  (e)  composed  of  little 
else  than  collapsed  capillaries.  The  bile-ducta  within  the  portal  sheaths 
(/)  persist  however,  and  in  some  parts  seem  even  increased  in  number; 
at  any  rate  a  section  through  the  interlobular  structures  often  shows  that 
at  certain  points  whole  clusters  and  groups  of  bile-ducts  have  been  cut 
across  (/). 

The  atrophic  tissue  is  usually  poor  in  cells;  but  if  any  obstruction  to 
the  outflow  of  bile  has  taken  place,  signs  of  inflammation  and  cellular 
infiltration  may  be  seen  (Art.  406). 

The  wasted  borders  of  the  lobes  may  be  reduced  to  mere  membranes, 
and  look  like  thickenings  of  the  serous  coat.  As  the  right  lobe  shrinks 
the  gall-bladder  is  uncovered,  and  sometimes  projects  far  beyond  the 
wasted  border. 

Where  the  liver-substance  still  persists  the  remaining  lobules  are 
usually  small,  and  often  abnormally  brown  in  color.     This  is  due  to  the 
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fact  that  some  of  the  liver  cells  are  beset  with  pigment-granuli 
183  A). 

486.  Pigmentary  atrophy.    The  atrophy  j nst  considered  (Ai 
is  a  general  affection  extending  over  the  whole  of  the  liver,  and  depend- 
ing on  impairment  of  its  nutrition.     Localized  atrophy  affecting  a  few 
cells  or  lobules  is  a  very  common  condition,  and  may  be  induct. 
great  variety  of  causes.     Tims  we  have  seen  that  long-standing  renoas 
engorgement  of  the  liver  constantly  leads  to  atrophy  of  the  central  parts 


FlO.  182.     bJBCTiUW  iritOlt  TBB  M ABO IN  OP   A  ORCATLt  ATKJI'UIKO  LIVES. 
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membrane,  e,  loose  flbmu-j  tissue  taking   the 


b,  completely  atrophied  region. 

c,  norms!  lobules. 

d,  portal  sheaths  enclosing  blood 

and  bile-duets  /. 


>'i  -iihstaiicsa. 
/,  trile-ducts. 
0,  larger  porta  I  veins, 
h,  intralobular  veins. 


of  the  lobules  (Art.  483),  So  also  where  the  fibrous  framework  of  the 
organ  becomes  hypertrophied,  as  in  indurative  hepatitis  (Art.  497),  tho 
liver-cells  are  usually  compressed  and  atrophied.  Mechanical  pressure 
from  without  or  within  may  have  the  like  effect.  The  latter  is  observed 
in  the  neighborhood  of  tumors  and  other  new-formatiorjs  growing  in  the 
liver ;  amyloid  disease  (Art.  491)  affords  a  good  example.    The  liver-oelli 
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deformed  and  flattened  (Fig.  183  B)9  or  drawn  out;  into  long 
spindles. 

The  atrophied  cells  are  usually  beset  with  brown  and  yellow  pigment- 
granules.  These  are  probably  due  not 
so  much  to  re-absorption  of  bile  already 
elaborated  and  excreted  as  to  some 
disturbance  of  the  process  of  secretion 
itself.  The  ill -nourished  cells  arc  un- 
able to  perform  their  normal  bile-pro- 
ducing function,  and  as  the  colored 
iron-compounds  are  no  longer  ade- 
quately separated  and  excreted,  they 
perforce  remain  in  the  cells.  In  cer- 
tain cases,  however,  the  cause  of  the 
pigmentation  may  lie  in  sonic  increase 
in  the  normal  disintegration  of  the  red  corpuscles  (Art.  81). 

487.  Fatty  infiltration.  The  liver  in  health  always  contains  a  cer- 
tain amount  of  fat,  which  lies  in  the  liver  cells  in  the  form  of  large  and 
small  globules  (Fig.  184  a  b  c).  This  fat  is  partly  brought  to  the  liver 
ready-formed  and  there  deposited,  and  partly  elaborated  from  albuminoid 
substances  in  situ.  The  former  fat  is  either  derived  directly  from  the 
food,  or  has  been  elaborated  from  albuminoids  in  some  other  part  of  the 
body. 

In  morbid  conditions  the  fat  contained  in  the  liver  may  be  enormously 
increased;  the  increase  depending  either  on  increased  production  or  sup- 
ply, or  on  diminished  consumption,  or  on  both. 

When  fat  accumulates  as  a  deposit  in  the  liver,  from  increased  supply 
or  decreased  consumption,  we  have  what  is  called  simply  fatty  liver, 
or  fatty  infiltration.  When  the  accumulation  is  great  the  liver  is  large, 
and  post-mortem  feels  firm  to  the  touch,  holds  little  blood,  and  has  a 
uniform  opaque  pale-yellow  tint.  The 
individual  lobules  are  somewhat  en- 
larged. 

When  the  quantity  of  fat  present  is 
not  so  great,  it  lodges  chiefly  in  the  peri- 
pheral parte  of  the  lobules.  These  parts 
consequently  look  pale,  while  the  central 
parts  are  brown  or  reddish;  and  the 
mottled  appearance  thus  produced  has 
led  some  to  describe  this  variety  as  fatty 
nutmeg  liver.  If  the  fat  be  still  less 
abundant  the  general  brownish  color  of 
the  lobule  prevails. 

Fatty  livers  are  met  with  most  commonly  in  corpulent  patients; 
but  they  are  not  rare  in  cases  of  lung-disease  associated  with  much  eraa- 
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a,  c,  cell*  with  several  oH-globulea. 

b,  cell  with  one  large  drop. 

dk  cells  vrtth  many  minute  globules, 
e,  /,  cell*  complexly  disintegrated  in- 
to fatty  detritus. 
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ciation.     In  the  latter  we  must  suppose  that  the  accumulation  is  doe  to 
defective  consumption  of  the  fat. 

The  fat  usually  takes  the  form  of  large  drops  which  distend  the  cell* 
{Fig.  184  b)'f  though  at  first  it  is  deposited  in  smaller  globules  (a  c).  Ai 
the  fat  is  re-absorbed  the  large  drops  break  up  again  into  smaller  ones, 

4*8.  When  the  disintegration  of  albumen  within  the  liver  become* 
excessive,  while  the  supply  of  albumen  is  not  sufficiently  maintained,  the 
process  assumes  a  degenerative  character  and  is  described  as  fatty  degeoe 
ration.  In  slight  cases  the  liver-cells  are  more  or  less  thickly  beset  with 
oil-globules  {Fig.  181  b),  but  are  otherwise  little  changed;  where  the 
generation  is  advanced  the  cells  break  down  altogether  (Fig.  1S4/). 

Simple  uncomplicated  fatty  degeneration  is  well  observed  in  extreme 
ansemic  conditions,  such  as  that  known  as  pernicious  anaBinia.  Here  tie 
process  is  characterized  throughout  by  the  formation  of  very  minute  oil- 
globules,  and  is  often  accompanied  by  pigmentary  infiltration. 

Fatty  degeneration  frequently  sets  in  with  cloudy  swelling  (Art. 
48)  of  the  cells,  which  enlarge  and  become  turbid  and  granular.  The 
liver  as  a  whole  thereupon  assumes  a  muddy  grayish  or  grayish-yello* 
tint,  and  sometimes  looks  as  if  boiled.  This  stage  of  the  degeneratiou  ■ 
met  with  in  many  forma  of  infective  disease,  such  as  typhoid,  relapsing 
fever,  small-pox,  scarlatina,  septicaemia,  erysipelas,  yellow  fever,  etc., 
and  in  poisoning  by  antimony,  arsenic,  sulphuric  ether,  and  phos- 
phor us. 

In  most  cases  the  turbidity  and  swelling  disappear  and  the  cells  recover 
their  normal  as[>ect.  In  other  cases  the  process  passes  into  fatty  degene- 
ration and  disintegration  of  the  affected  cells.  These  changes  are  moat 
marked  in  phosphorus-poisoning  and  in  acute  yellow  atrophy. 

489.  Acute  yellow  atrophy.     The  affection  so  named  is  character- 
ized by  a  great  and  sudden  diminution  of  the  size  of  the  liver.     Wil 
a  few  weeks  or  it  may  be  days  the  liver  loses  as  much  as  half  its  b 
The  shrunken  organ  is  remarkably  flaccid  and  soft,  and  here  and  then 
may  even  givo  the  feeling  of  fluctuation.     Sometimes  however  it  tf 
firmer,  the  surface  being  Bmooth  or  wrinkled  in  different  cases. 

The  section  is  usually  of  an  ochreous  yellow,  and  the  contours  of  the 
lobules  are  obscured.  Or  the  yellow  tint  may  appear  only  in  some  spots, 
while  others  are  pale  or  dark  red  (so-called  i  red  atrophy  *)•  The  single 
lobules  are  uniform  in  color,  or  now  and  then  show  variously  til 
zones.  In  the  latter  case  the  periphery  is  grayish  and  semi-translucent, 
while  the  central  parts  are  of  various  shades  of  yellow,  and  now  and  thou 
the  very  centre  is  red.  The  differences  in  size,  consistence,  and  color  are 
due  partly  to  differences  in  the  condition  of  the  liver-cells,  partly  to  the 
amount  of  blood  present  in  the  vessels. 

As  regards  the  liver-cells,  they  are  found  in  the  most  diverse  stages 
of  degeneration,  from  mere  dropsical  and  cloudy  swelling  to  complete 
disintegration  into  masses  of  fatty  and  albuminous  detritus.     At  the 
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same  time  the  cohesion  of  the  several  celU  is  loosened.  In  the  ochreotis 
parts  few  if  any  cells  remain  unaltered.  Those  that  are  least  altered  are 
turbid  and  beset  with  granules  and  oil-globules;  the  most  altered  consist 
of  little  else  than  drops  of  oil  of  various  sizes,  while  many  are  completely 
broken  up  or  in  process  of  solution  (Fig.  184  e  /*).  la  the  grayish  semi- 
translucent  parts  a  few  normal  cells  remain,  but  the  greater  number  are 
disintegrated  and  replaced  by  irregular  clumps  of  colorless  albuminous 
granules,  grains  of  yellow  pigment,  and  small  and  large  drops  of  oil. 
At  many  points  even  these  remains  of  cells  have  disappeared  and  the  iu- 
rercapillary  spaces  contain  nothing  but  liquid.  The  detritus  has  been 
partly  dissolved  and  partly  removed  by  the  lymphatics. 

The  amount  of  blood  present  in  the  vessels  varies  much:  when  pres- 
ent it  gives  to  some  parts  the  red  tint  to  which  we  have  alluded.  What 
is  called  *  acute  red  atrophy'  is  in  fact  'yellow  atrophy'  associated  with 
a  more  than  usually  abundant  supply  of  blood  to  the  parts,  Naturally 
the  red  appearance  becomes  more  appreciable  as  the  fatty  detritus  of  the 
disintegrated  tissue  is  dissolved  away  or  otherwise  removed.  The  brown 
or  darker  yellow  tints  are  due  to  pigment-granules  which  lie  in  the  tis- 
sues that  remain. 

In  the  later  stages  of  the  affection  the  periportal  connective  tissue  is 
slightly  infiltrated  with  lymphoid  cells  or  leucocytes;  in  the  earlier  stages 
these  are  absent.  When  the  process  ia  still  more  advanced  leucin  and 
ty rosin  accompany  the  oily  deposits,  or  at  least  become  apparent  some 
hours  after  death. 

490.  Acute  yellow  atrophy  is  thus  characterized  text  orally  by  a  fatty 
degeneration  of  the  liver  depending  on  a  rapid  disintegration  of  the  albu- 
minoid constituents  of  the  liver-cells.  The  aetiology  of  the  process  is 
not  always  the  same.  In  a  few  cases  it  i3  an  accompaniment  of  recog- 
nized infective  disorders,  especially  of  traumatic  septicemia.  In  other 
cases  its  causes  are  unknown,  and  then  it  would  seem  to  be  an  idiopathic 
or  at  least  a  primary  affection.  Probably  in  these  cases  also  it  is  due  to 
some  kind  of  microparasitic  infection.  In  support  of  this  view  it  is  to  be 
noted  that  Klebs  has  on  several  occasions  discovered  micrococci  crowd- 
ing the  hepatic  vessels  in  cases  of  acute  yellow  atrophy  unaccounted  for 
by  the  presence  of  any  other  source  of  infection. 

But  apart  from  causes  of  the  nature  of  infection,  it  is  known  that 
certain  poisons,  notably  phosphorus,  may  give  rise  to  degenerative  changes 
closely  resembling  those  we  have  just  described.  In  phosphorus-poi- 
soning we  may  have  various  degrees  of  change,  from  mere  turbidity  of 
some  of  the  liver-cells  and  the  formation  of  a  few  oil-globules  to  extreme 
aud  extensive  fatty  disintegration  of  the  liver-substance  generally.  In 
a  few  days  after  a  poisonous  dose  of  phosphorus  has  been  taken  fhe 
greater  part  of  the  liver  may  be  broken  down  into  fatty  detritus.  The 
changes  begin  in  from  six  to  twenty-four  hours,  and  first  appear  round 
the  periphery  of  the  lobules.     The  cells  become  turbid  and  swollen,  then 
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oil -global  es  appear  which  as  a  rule  soon  run  together  into  larger  drop* 
as  the  cell  disintegrates. 

The  color  of  the  liver  in  phosphorus-poisoning  is  grayiah-yello! 
or  yellow,  and  the  organ  feels  greasy  and  doughy.  In  the  early  stage 
that  is  before  the  liver-cells  are  entirely  disintegrated  and  before  tht 
remains  are  absorbed,  the  liver  is  enlarged.  Sometimes  small 
rhages  take  place  into  the  tissue.  When  these  are  confined  to  the  poi 
areas  peculiar  rosette-like  figures  are  produced  by  the  extra  vasal- 
Now  and  then  the  liver  looks  as  if  bile-stained.  As  the  degeneratk 
advances  the  secretion  of  bile  is  more  or  less  interfered  with.  In  tin 
later  stages  leucin  and  tyrosin  are  deposited,  as  in  acute  yellow  atrophy. 

After  a  time  the  tissue  of  the  atrophied  liver  is  Been  to  contain  olflfl 
ters  and  more  and  less  cylindrical  groups  of  large  epithelial 
These  are  considered  to  be  gland-cells,  and  to  indicate  the  begin 
a  process  of  regeneration  and  repair.  Some  observers  regard  them  as 
derived  from  the  epithelium  of  the  bile-ducts,  others  from  the  surviv- 
ing liver-cells.  The  author's  observations  incline  him  to  support  tltf 
latter  view;  he  believes  that  the  surviving  liver-cells  may  have  the  power 
to  multiply  and  build  up  new  liver-tissue.  The  longitudinal  groups  or 
cylinders  sometimes  include  large  cells  with  abundant  protoplasm  and 
very  large  nuclei  (occasionally  of  double  the  normal  size);  and  these** 
least  would  appear  to  be  proliferous  cells. 


Cohnheim  (Atlg.  Path.  n.  Berlin  1882)  and  others  distinguish  the  affection 
known  as  icterus  grams  or  malignant  jaundice  from  acute  yellow  atrophy  OC^1 
liver.  The  former  is  marked  by  complete  suppression  of  the  biliary  secreti* 
ami  by  intense  jaundice;  both  of  theae  sy  atoms  may  be  absent  in  typical  cases  of 
the  latter. 

References  on  acute  yellow  atrophy:  Frerichs,  Diseases  of  the  livrr  DL  (tranft. 
by  Morchison,  NewSyd.Soc.)  London  1863;  Klebs,  Handb.  d.  path.  Anat.l 
Berlin  1869;  Zenker,  Deutseh.  Arch.  f.  ktm.  Med.  x,  (1872);   von  Winiwarter 
Wiener  med.  Jahrb.  1873,  Lewitzky  and  Brodowsky.  Virch.  Arch.  vol.  70;  AT- 
fanasiew,  Pfl&geYs  ArcJUv  xxx.;  Hoxon,  Traits.  Path.  Soc.  xxm.  (1872);  Tbjeb- 
felder,  Atlas  d.  path.  Hint  part  3,  1874,  Ziemxsen's  Cyclop,  rx.,  with  full  refer- 
ences;  Mubchisox,   Diseases  of  the    liver  London    1877;    BlRCB-HiRscHFEU), 
QerhardVs  Handb.  d.   Kinderkr*  IY.  Tttbiogen  1830;  ZL'NDer,  Virch.  Arch. 
59;  Lego,  Bilious  Diseases  London  1880,  with  a  very  complete  summary  erf 
literature;  Hlava,  Prager  mea.  Woch.  1882;  Salkowski,  Virch.  Arch,   vol   88; 
Noman,  ibid,  vol,  01;  Gqqdhart,  Atlas  of  Path.  (New  8yd.  Soc.)  London  1883. 

On  the  micro-organisms  associated  with   the  affection  see  Waldeyer 
Arch,   vol,  48),   Klebs  and  EPPINQER  (Prager   VierteJjahrsuchrift    125,    1873), 
DRESCHFEti>(£?n7-  med.  Journ.  2,  1883). 

On  the  liver  in  phosphorus  poisoning  see  LEYDEN  and  Munk  {Die  acute  Phot' 
phorvergiftnng  Berlin  1865),  Klebs  (loc.  cit.),  Weyl  (Arch.  d.  B>  .Li- 

bert and  WYSS  (Arch.  gin.  at  mid.  1888),  SuHOXTZEN  and  Reiss  (Ch 
1869),  Fraeneel  (BerL  klin.  Wuch.  19,  1878),  Erman  (Ftsrtetf,  /.  ger>< 
nun.),  Binz  and  Schulz  (Cent,  f  d.  med.  Wiss.   1870),  Cornil  and  Braclt 
(Journ.  de  VanaL  el  de  la  phsiol.  1882),  Weoneu  ( Virch,  Arch.  voL  6B),  Voi ; 
Bauer  (Jottrn,  Chimical  Soc.  xxrv.),   Lego  (Bilious  diseases   London    l 
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088TKOVSZET  (Wien.  med.  Wochenschrift  31,  1881),  Thikrfklder  and  Naunyn 
\Ziems#eny8  Cyclop.  UL,  xvn.,  with  references),  Taylor  (Medical  Jurisprudence 
I.  London  1888). 

491.  Amyloid  degeneration.  Amyloid  change  affects  chiefly  t ho 
lobular  systems  of  blood-vessels.  At  first  the  capillaries  of  the  lub- 
ules  exhibit  at  various  spots  a  kind  of  hyaline  thickening  or  deposit  in  the 
endothelium;  hut  as  the  change  progresses  they  become  completely  en- 
veloped by  continuous  hyaline  masses  (Fig.  185), 

The  liver-cells  are  usually  passive  throughout  the  process,  or  at  least 
they  rarely  become  amyloid  themselves.  In  the  early  stages  they  are 
quite  unaltered,  but  as  the  amyloid  deposits  around  them  increase  in 
bulk  they  become  compressed  and  generally 
atrophied.  In  advanced  stages  they  here  and 
there  perish  outright,  or  it  may  be  that  to  some 
extent  amyloid  deposits  take  place  in  them. 
Where  they  persist  they  nearly  always  contain 
large  or  small  globules  of  fat. 

Amyloid  change  also,  though  to  a  less  de- 
gree, affects  the  interlobular  blood -vessels.  In 
the  case  of  the  arteries  the  middle  coat  is  the 
most  affected. 

The  change  usually  extends  over  the  whole 
of  the  liver,  and  when  it  is  well-marked  the  sec- 
tion becomes  pale  grayish -brown  or  grayish- 
yellow  in  color,  and  it  has  a  semi -translucent 
appearance  like  the  fat  of  boiled  bacon.  The  semi -translucent  patches 
are  chiefly  found  in  the  intermediate  zone  of  the  lobule,  the  neighbor- 
hood of  the  central  or  intralobular  vein  on  the  one  hand  and  of  the 
portal  vein  on  the  other  being  comparatively  free  from  deposit.  In  other 
instances  however  there  seems  to  be  no  special  arrangement  of  the  amy- 
loid patches.  Iodine  gives  the  characteristic  brown  color,  and  methyl- 
aniline  a  pale  ruby  tint  (Art.  58), 

The  unaltered  tissne  varies  in  appearance  in  different  cases.  When 
the  liver-cells  contain  no  fat,  they  are  usually  of  a  brown  or  reddish- 
brown  color.     The  presence  of  fat  makes  them  look  yellowish-white. 

Well-marked  amyloid  change  is  always  associated  with  enlargement 
of  the  liver.  The  edges  arc  thickened  and  rounded  and  the  surface  is 
smooth,  but  the  serous  covering  is  free  from  thickening.  The  tissne  be- 
comes firmer  and  much  more  elastic.  The  amount  of  blood  contained  in 
it  varies  but  is  generally  small,  at  least  in  the  more  degenerate  portions. 

General  amyloid  disease  of  the  liver  occurs  chiefly  in  connection  with 
cachectic  conditions,  such  as  those  depending  on  tuberculosis,  chronic 
suppuration,  syphilis,  etc.     Other  organs  are  simultaneously  affected  in 
similar  manner,  especially  the  spleen,  intestine,  and  kidneys. 

The  liver  may  at  the  same  time  be  diseased  in  other  ways ;  thus  in 
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tuberculosis  it  may  contain  tubercles,  and  in  syphilis  it  may  exhibit  the 
characteristic  hyperplasia  of  the  periportal  connective  tissue  (Art.  499) 
or  gummatous  foci  in  various  stages. 

Circumscribed  amyloid  change  of  the  liver,  limited  to  one  or  more 
spots,  is  much  less  common  than  the  uniformly  diffused  or  general  affec- 
tion ;  hut  it  is  occasionally  met  with.  Cases  are  recorded  in  which  the 
amyloid  substance  was  aggregated  into  nodes  or  nodules,  or  confined  to  a 
few  isolated  blood-vessels.  The  latter  is  especially  the  case  in  the  Yesseh 
of  cicatricial  tissue  developed  in  consequence  of  syphilitic  inflammation, 

References  :— Arts.  58f  59;  Wilks,  Guy's  Hosp.  Rep.  1856  ;  Wagner,  Arch  A 
Heilk,  el  (1861) ;  Cornel,  Arch,  de  phy&ioL  norm,  et  path.  n.  (1875) ;  He&CBL, 
Wiener  Sit ziutgsher.  ucxrv,  (1876) ;  SchOppel,  Ziem&tten*8  (lyrtop.  rx.;  Bottcber, 
VircJi.  Arch,  vol  72  ;  Schutte,  Die  amyloide  Degen.  d.  Leber  In.  Diss.  Bonn  1877, 
with  good  figures. 
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492.  When  from  any  cause  the  glandular  cells  of  the  liver  are  de- 
stroyed, as  in  phosphorus-poisoning,  the  tissue  may  to  a  certain  extent 
be  repaired  or  renewed  by  regenerative  multiplication  of  the  remaining 
cells.  How  far  the  process  of  regeneration  can  go  wo  do  not  as  yet  fully 
know;  but  we  may  well  suppose  that  it  is  possible  only  when  the  loss  of 
substance  is  small  and  the  general  structure  of  the  lobule  not  gravely 
damaged.  We  suggested  in  Art,  490  that  the  process  of  regeneration 
starts  from  the  liver-cells  within  the  injured  lobule,  and  it  certainly  seems 
highly  improbable  that  an  entire  lobule  or  any  part  of  one  should  be  de- 
veloped from  the  epithelium  of  the  biliary  ducts. 

As  to  the  histology  of  hypertrophy  of  the  liver-tissue  there  is  but  lit- 
tle to  Bay. 

Enlargement  of  the  liver  is  chiefly  due  to  deposits  of  fat  or  of  amy- 
loid substance,  to  new-formed  fibrous  tissue,  or  to  infiltration  with  leu- 
cocytes (as  in  leukaemia).  In  a  few  cases  the  enlargement  of  the  liver 
has  been  found  to  be  congenital,  the  structure  being  normal.  Ricketty 
children  not  infrequently  have  remarkably  large  livers  (Ben eke).  And 
in  adults  abnormal  size  of  the  liver  is  now  and  then  discovered,  without 
any  assignable  cause  for  the  enlargement.  Inasmuch  as  the  volume  of 
the  organ  may  vary  in  health  within  somewhat  wide  limits,  it  is  difficult 
to  say  at  what  point  an  enlargement  is  to  be  regarded  as  morbid.  The 
statement  sometimes  made — that  the  liver  in  diabetes  is  apt  to  he  very 
much  enlarged — cannot  be  corroborated  by  the  author. 

The  lobules  of  an  abnormally  large  liver  are  not  usually  enlarged, 
and  hence  one  must  assume  that  their  number  is  increased.  As  regards 
the  size  of  the  liver-cells,  it  is  known  that  this  varies  under  physiological 
conditions;  it  is  therefore  difficult  or  impossible  to  detect  what  we  may  call 
cellular  hypertrophy,,  if  it  exists.  Sometimes  when  one  part  of  the  liver-sub- 
stance perishes  the  remainder  seems  to  enlarge;  but  on  closer  examina- 
tion the  local  hypertrophy  is  seen  to  be  more  apparent  than  real,  the  ap- 
pearance being  mainly  due  to  contraction,  compression,  and  displacement 
of  the  several  parts. 

Circumscribed  hypertrophies  or  hyperplasias  of  the  liver-tissue  do 
however  occur  in  the  form  of  nodules  or  larger  nodes  (Friedreich, 
Virch,  Arch.  vol.  33;  Hoffmann,  ibid,  vol.  30;  Ebertii,  ibid.  vol.  43). 
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These  protuberant  overgrowths  consist  of  lifer-tissue,  the  oeUi  of  which 
are  abnormally  large  and  arranged  in  somewhat  irregular  groups  or  tra- 
becule. 

» 

Reference*:  Tizxoni,  AtH  della  r.  cuxuL  del  Lined  1888,  Anh.  UaLdtUoLm. 
(1888);  Coluoci,  Ubid^  StudJ  ndT  anat.  patoL  d.  fegato  Bologna  1888.  Hum 
authors  assert  that  in  the  lower  animals  at  least  wounds  of  the  liver  are  partly 
repaired  by  new-formations  of  Uver-tiafue,  and  that  these  new  fonnatknsmij 
reaoh  a  oonsiderable  si  aft. 


CHAPTER  LX. 

INFLAMMATIONS  OF    THE  LIVER 
Purulent   hepatitis  and  Hepatic  abscess 

493.  Purulent  inflammation  of  the  lifer  depends  on  llie  invasion 

of  the  organ  by  some  noxious  or  irritant  body  derived  either  from  the 
exterior  or  from  some  other  part  of  the  system. 

The  information  we  now  possess  concerning  the  genesis  of  the  suppu- 
rative process  justifies  us  in  believing  that  as  a  rule  this  irritant  is  a  bac- 
terium or  is  produced  by  the  agency  of  bacteria.     Only  in  very  peculiar 
and  unlikely  conditions  can  any  other  agent  (such  as  the  A<  luww 
give  rise  to  suppuration  within  the  liver. 

The  avenues  by  which  micro-organisms  may  enter  the  liver  are  nume- 
rous. They  may  enter  directly  from  without  in  the  case  of  a  perforat- 
ing wound  of  the  liver  through  tire  belly- wall,  and  cause  the  wound  to 
suppurate.  A  purulent  inflammation  of  any  of  the  neighboring  organs 
or  tissues  may  extend  to  the  liver  by  continuity,  or  through  the  channel 
of  the  lymphatics.  More  commonly  however  the  micro-organisms  reach 
the  liver  through  the  blood.  The  portal  vein  is  the  most  frequent  chan- 
nel, though  the  hepatic  artery  may  also  convey  infection.  Rarely,  ami 
only  in  very  exceptional  circumstances,  can  anything  of  the  kind  pass 
with  the  venous  blood  from  the  vena  cava  into  the  hepatic  veins. 
Lastly,  in  infants  the  patent  umbilical  vein  may  convey  infection  to  the 
liver. 

Infection  of  the  liver  by  these  channels  is  commonly  secondary;  that 
is,  it  depends  upon  a  preceding  lodgment  of  bacteria  somewhere  within 
the  territory  supplied  by  the  blood-vessels  in  question.  Thus  abscess  of 
the  liver  is  not  infrequently  the  result  of  purulent  inflammation  (dysen- 
tery)  of  the  intestine,  infection  being  conveyed  by  the  portal  vein;  or  it 
may  follow  upon  a  suppurating  wound  of  the  head  for  example,  the 
channel  of  infection  being  tiie  hepatic  artery.  In  the  latter  case  the  vir- 
ulent material  must  have  passed  through  the  lungs,  and  may  there  also 
give  rise  to  secondary  suppuration. 

Primary  suppuration  within  the  liver,  that  is  to  say  suppuration  un- 
accounted for  by  the  existence  of  some  focus  of  infection  elsewhere  in 
the  body,  is  rare  in  temperate  climates.  In  the  torrid  zone  hepatic  ab- 
scess ('tropical  abscess')  is  a  very  common  affection,  and  it  is  fre- 
quently impossible  to  detect  a  source  of  infection  in  any  other  organ  or 


676 


THE    LIVER    AND    FAJfOBBAS. 


180.       MICROCOCCUS 

SEPTIC  US   IK    HEPATIC     C'APIL 

LMKtM. 

(Forming     zooglcea;     aniline- 
brown  itaining:  x  830) 


part.     In  a  large  number  of  cases  however  the  hepatic  abscess  is  preceded 
by  dysenteric  disease  of  the  bowel. 

There  is  still  another  avenue  by  which  an  irritant  capable  of  es 
inflammation  may  reach  the  liver,  namely  the  common  bile-duct    When 
the  biliary  channels  are  somehow  diseased  so  that  bile  is  retained  And 
stagnates  within  them,  concretions  may  be  formod,  and  these  appear  to 
favor  the  entrance  of  noxious  matters  into  the  liver. 

494.  When  a  bacterium  (such  as  the  micrococcus  of  pyaemia.  Art. 

204)  capable  of  giving  rise  to  inflamnr 
change  enters  the  liver  through  the  blood,  it 
lodges  first  in  the  capillaries  (Figs.  ISO, 
and  afterwards  in  the  smaller  venules.  Then  ir 
forms  colonies  or  zooglcea,  which  presently  fill 
up  and  it  may  be  distend  the  vessels.  After  a 
short  time  the  liver-cells  become  turbid  and 
swollen,  they  lose  their  nuclei,  and  soon  break 
up  into  fragments  of  various  sizes  (Fig.  186). 

As  the  colonies  multiply  they  spread  mora 
and  more  widely  through  the  vessels,  so  that 
soon  a  great  number  of  affected  lobules  bare 
their  capillaries  (Fig.  187  c),  and  often  their 
intralobular  veins  (c  e),  crammed  with  ba 
The  necrosis  of  the  liver-cells  (b)  advances  steadily  with  the  advance  o( 
the  invasion. 

These  changes  are  accompanied  by  intense  inflammation  of  the  inter- 
lobular tissue  (d)  and  the  veins  (e),  which  gives  rise  to  an  abundant 
cellular  infiltration  of  the  tissue  around.  This  is  the  first  stage  in  the 
formation  of  an  abscess.  Soon  the  infiltration  of  cells  and  exuded 
becomes  more  marked,  and  the  necrotic  cells  break  up  and  liquefy.  A 
collection  of  pus  is  thus  produced,  and  a  hepatic  abscess  is  formed. 

This  is  in  brief  the  course  of  the  process;  but  of  course  itmajb« 
modified  in  numerous  ways.  Thus  the  micrococci  may  settle  in  t; 
nective  tissues,  or  a  number  of  lobules  may  be  simultaneously  affected 
and  break  down,  and  so  on.  Abscesses  starting  in  wounds"  or  in  the 
bile-ducts  (Art.  512)  will  naturally  exhibit  peculiarities  of  their  own- 
In  the  latter  case,  for  instance,  the  irritant  matters  will  first  affect  the 
walls  of  the  ducts  and  their  surroundings,  and  set  up  inflammation 
there. 

495.  The  appearance  presented  by  a  hepatic  abscess  varies  nil 
mode  of  origin  and  its  age. 

When  infection  is  conveyed  by  the  blood-vessels  the  affected  lobnlea 
look  gray  or  grayish-yellow.  Then  the  parts  that  are  on  the  point  o! 
suppurating  become  yellow  or  yellowish- white,  and  presently  the  wliolc 
of  the  affected  patch  breaks  down  into  dirty  yellowish  pus,  either  liquid 
throughout  or  mingled  with  discolored  shreds  of  necrotic  tissue.    The 
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surrounding  parts  are  discolored,  infiltrated  with  pus,  and  in  process  of 
liquefaction.  The  abscesses  may  be  single  or  multiple*  The  remaining 
parts  of  the  liver  show  a  greater  or  less  degree  of  turbid  swelling,  some- 
times accompanied  by  extravasations  of  blood  which  become  slaty-gray 
in  color  when  putrefaction  sets  in. 

In  abscess  from  a  suppurating  wound  of  the  liver  some  traces  of  the 
original  injury  are  usually  to  be  seen.     In  biliary  abscess  (if  we  may  so 


FIRST  BTAOS 


a,  normal  lobules, 
6,  necrosed  lobules. 

c,  capillaries  and  Yen  tiles  filled  with  micro- 

cocci. 

d,  small-celled  infiltration  of  the  Interlobular 

tissue. 


{Ditmurk-btuwn  staining:  x  40.  • 

«,  aggregation  of  small-round  cells  In  a  vein. 
Into  which  opens  an  Intralobular  nHBta 
crammed  with  micrococci. 


describe  it)  the  pus  is  mingled  with  bile  or  with  biliary  concretions. 
When  the  abscess  lies  immediately  beneath  the  serous  membrane  the 
latter  is  more  or  les3  intensely  inflamed. 

The  size  of  hepatic  abscesses  varies;  it  may  extend  to  almost  an  en- 
21 
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tire  lobe.     Miuute  multiple  abscesses  sometimes  coalesce  into  larger 
ones. 

In  very  many  cases  abscess  of  the  liver,  or  the  injury  to  which  it  is  see* 
ondary,  brings  about  the  death  of  the  patient.  But  when  death  does  not 
take  place,  granulation- tissue  is  developed  around  the  abscess-cavity  and 
forms  fur  the  rest  of  the  tissue  a  kind  of  protecting  membrane.  Small 
abscesses  may  disappear,  their  contents  being  entirely  absorbed;  ami  i 
BOW  varying  in  size  with  the  size  of  the  abscess  is  left.  Larger  absceww 
may  become  notably  contracted  by  absorption  and  inspiasation  of  the 
pus.  The  inspissated  pus  is  always  enclosed  by  a  tough  and  thickens! 
fibrous  wall,  and  sometimes  becomes  calcified. 

Abscesses  frequently  break  into  surrounding  parts.  This  issue  is  tie 
most  favorable  when  adhesions  have  been  set  up  between  the  liver  uftl 
the  wall  of  the  abdomen  or  of  the  intestine,  and  the  pus  is  then  e?acu- 
ai  til  through  the  adherent  parts  to  the  outside  of  the  body  or  into  tlw 
bowel.  Even  rupture  through  the  diaphragm  into  a  bronchus  is  not  en- 
tirely unfavorable;  but  rupture  into  the  cavity  of  the  pleura,  pericar- 
dium, or  peritoneum,  is  highly  dangerous.  General  inflammation 
corresponding  serous  membrane  is  the  result,  unless  the  previous  adhe- 
sions between  the  liver  and  other  viscera  are  such  as  to  limit  the  extension 
of  the  inflammatory  process. 

References:^FRERiCHS,  Klinik  d.  Leberkrankheiten,  Diseases  of  the  liver  0. 
London   1802;  Vibchow,    Virch.  Arch,   voL   4;    Traube,    Oeeam.   Abhandl  n.; 
Rouis,  Rcch.  sur  les  suppurations  en<Mm.  dti  foie  P.uis  I860;  Bambergi:: 
chow's  Bbndb.  &  spec,  Puth.  1801;  Buckling,  3d  Falle  v.  Leberabscess  Efl 
Berlin  lStfS;  Kleb3,  Haiidb.  d.  Path.  Anat.  n.;  Ackrrmans,  Virch.  Arr 
45;  Heixkmann,  iotci.  vol.  58;  Thierfelder,  Atlas d,  path.  Hist,  plate  x v. 
sen's  Cyclop,  ix.,  with  full  references  to  the  older  pipers;  McCoxnell. 
anna/*  of  med.  sci.  1873;  many  pipers  by  MuRemsox,  Bristowk,  Quxi 
others  in  the  earlier  vola.  of  the  Trans,  Path.  Soc.;  MtfRCUtSOX,  Diseases  of  (M 
lirrr  Lnnilo'i  1H77;  Lebert,  Arch.  f.  fclirt.  Med.  vi.;  Birch. Hirsohfeld,  Ar&f- 
Heilk.  Xiv,;  Hiasca,   Handb.   d.  histor.-geog.  Path.  EL  (trans,  by  Creighto*. 
Nuw.  Syd.  Soc.)- 

Chronic  indurative  hepatitis  and  Cirrhosis. 

496.  Diffuse  chronic  indurative  hepatitis,  like  purulent  hepati- 
tis, depends  on  noxious  influences  which  reach  the  liver  by  various  chan- 
nels. Of  these  channels  the  blood-vessels  are  the  chief,  though  the  bile- 
ducts  also  are  very  often  at  fault;  in  other  words  the  disease  is  BKJft 
frequently  hematogenous,  though  instances  of  what  we  may  call  biliary 
hepatitis  are  by  no  means  uncommon.  As  to  the  exact  nature  of  th* 
noxious  influences  or  agents  we  know  little.  It  is  possible  that  in  manf 
or  in  most  cases  irritant  matters  absorbed  from  the  alimentary  canal  an? 
especially  concerned.  By  many  authorities  alcohol  is  considered 
one  of  the  most  important  of  the  exciting  factors.  In  other  cases  syph- 
ilis is  admittedly  the  cause. 
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Indurative  inflammation  of  the  liver  is  always  a  chronic  and  at  the 
same  time  a  very  gradual  and  insidious  affection.  It  is  rare  for  an  acute 
hepatitis  to  pass  into  a  chronic  one  of  this  type. 

The  first  stages  of  the  affection  are  marked  hy  the  presence  of  a  more 
or  less  obvious  infiltration  of  the  liver-tissue  with  leucocytes. 


Fig.  188,    Rrcrst  HrraarmAi*  hepatitis. 

(Hafmatoxylimtaining:  X  SO.) 
a,  normal  II *er  tissue. 
b  interlobular  connective  tissue  Infiltrated  with  leucocytes. 

The  infiltration  is  chiefly  seen  in  the  interlobular  connective  tissue 
(Fig.  188  b),  and  thence  extends  into  the  lobules.  The  infiltration  is 
usually  at  first  in  the  form  of  disconnected  patches  of  various  sizes.  Less 
commonly  it  is  uniformly  diffused. 


<?-e 


Fio.  ISA.    Extra  vascular  dkvkuopuvnt  or  Kkw  fibrous  tissue  jh  trc  livrr. 
(Carmine  ttaintny ;  X  800.) 
a,  normal  liver-cells.  c,  leucocytes  la  the  place  of  the  liver-cells. 

6,  accumulation  of  leucocytes  Trithln  a  d,  formative  cells  or  flh  rob  lasts, 

capillary. 

Fio.  130.    Intravascular  iicvkujpxknt  or  nkw  fi broth   tiascu  ix  Tits   liver. 
Fibroblasts  ami   small  leucocytes  are  seen  lying  within  the  capillaries. 

From  the  ertravasated  cells  new  fibrous  tissue  is  gradually  elaborated 
by  the  development  of  fibroblasts,  that  is  to  say  of  largo  cells  with  clear 
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vesicular  nuclei  (Fig.  ISO  d).     When  the  process  extends  to  the  lobulo 
leucocytes  accumulate  within  the  lobular  cupilhL  5.  189  l  and  Yi?. 

190),  and  from  them  arc  developed  fibroblasts  (Fig.   190)  an<l 
fibrous  tissue. 

The  growth  of  fibrous  tissue  may  be  ex tra vascular  as  well  as 
vascular,  leucocytes  and  fibroblasts  appearing  between  and  among  tW 
liver-cells  (Fig.  189  c)  and  presently  compressing  or  displacing  them.  A 
certain  number  of  the  liver-cells  consequently  become  atrophied  a; 


FlU.  UN.     G*L4Nm.AR    ATROPHIC    CIKUHQBIS    0*    TH*    UT**, 

{Arteries  injected!  carmine  staining:  :■ 
n,  remains  of  normal  lobule,  d.  Infiltration  of  leucocjtaa. 

6,  new-formed  fibrous  tissue.  e,  interlobular  (portal)  wlna, 

e,  bile-duct*. 

ish.     Iii  some  cases  this  atrophy  by  compression  is  very  considers!* 
other  cases  the  cells  persist  in  a  remarkable  way. 

As  a  result  of  the  destruction  of  liver-cells,  which  perish  by  foil 
generation  as  well  as  by  simple  atrophy,  deposits  of  yellow  and  brotfu 
pigment  appear  in  the  affected  tissue.  Part  of  this  is  derived  from 
coloring-matter  of  the  blood,  in  consequence  of  the  interference  with  tlic 
secretion  of  bile;  part  is  probably  derived  from  bile  actually  secreted,  bu 
retained  in  consequence  of  the  blocking  of  the  bile-channels.  The  new- 
formed  fibrous  tissue  is  frequently  infiltrated  with  bile-pigment. 
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The  bile-ducts  are  seldom  greatly  obstructed,  or  diminished  either  in 
size  or  number.  Indeed  in  some  forms  of  hepatitis  they  appear  to  be 
multiplied. 

4n7.  When  indurative  hepatitis  has  lasted  for  some  weeks  or  months 
the  connective  tissues  of  the  liver  always  exhibit  a  more  or  less  marked 
hyperplasia. 

This  is  chiefly  shown  in  the  fibrous  portal  sheaths  (Fig,  191  b)  which 
appear  broadened  and  thickened.  In  some  cases  the  fibrous  overgrowth 
is  almost  entirely  confined  to  the  interlobular  structures;  but  it  often 
extends  to  the  lobules,  creeping  along  the  lobular  capillaries  and  intrud- 
ing itself  between  the  columns  of  ltver-cells  (a).  In  this  way  many 
groups  of  liver-cells  become  surrounded,  and  appear  in  the  midst  of  the 
overgrown  fibrous  tissue;  they  are  thus  more  or  less  separated  and  cutoff 
from  their  capillaries.  The  result  is  that  some  of  them  perish,  while 
others  which  survive  give  rise  to  clusters  and  strings  of  cells  looking  very 
like  bile-ducts;  these  have  indeed  been  regarded  by  some  as  new-funurd 
bile-ducts.  This  view  is  certainly  not  correct,  though  the  strings  of  cells 
do  in  fact  act  as  channels  for  the  bile  between  the  isolated  remnants  of 
liver-tissue  and  the  true  bile-ducts.  The  latter  are  unaffected  by  the 
other  changes  in  the  organ  and  in  some  cases  may  actually  be  increased 
in  number.  Ackermakx  succeeded  in  injecting  the  new-fornird  chan- 
nel! from  the  hepatic  duct.  It  is  however  to  bo  noted  that  the  multipli- 
cation is  often  only  apparent.  The  ducts  which  enter  the  lobules,  :md 
they  do  so  to  a  greater  depth  than  the  descriptions  in  the  histological 
text-books  would  imply,  are  normally  concealed  by  the  overlying  liver- 
cells;  and  as  these  latter  shrink  or  disappear  the  ducts  become  much  more 
distincty  visible. 

The  hyperplastic  connective  tissue  when  fully  developed  is  dense  and 
fibrous;  it  usually  contains  hut  few  cells,  though  in  parts  the  extravasated 
cells  still  remain  (Fig.  191  d  and  Fig.  192  c)  as  evidence  of  the  inllam- 
>ry  infiltration.  Sometimes  indeed  they  are  so  abundant  that,  tin- 
new  fibrous  tissue  looks  as  if  it  were  itself  infiltrated. 

The  interlobular  fibrous  tissue  is  usually  highly  vascular.  A  certain 
portion  of  the  portal  vascular  system  is  obstructed  or  obliterated  by  the 
inflammatory  changes  in  the  smaller  vessels,  but  some  of  the  interlobu- 
lar veins  always  remain  patent  (Fig.  191  e). 

As  the  portal  capillaries  are  obliterated  the  circulation  in  the  portal 
rein  becomes  obstructed.  This  leads  to  portal  engorgement,  to  swell- 
ing of  the  spleen,  to  ascites,  and  frequently  to  hEemorrhage.  The  lobu- 
lar circulation  is  however  not  entirely  interrupted,  for  the  hepatic  artery 
partly  takes  on  the  functions  of  the  portal  vein.  The  main  branches  di- 
late, the  smaller  branches  increase  in  number,  and  furnish  blood  to  the 
thickened  and  overgrown  capsub  of  Glisson  as  well  as  to  the  lobules. 
Bat  it  must  be  kept  in  mind  that,  in  the  varieties  of  hepatitis  in  which 
the  liver  becomes  contracted,  this  blood-supply  is  manifestly  insufficient 
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for  the  nutrition  of  all  the  liver-cells.  Tho  result  is  that  the  cells  gome- 
times  very  rapidly  undergo  fatty  and  pigmentary  degeneration  and  actual 
necrosis. 

Tho  gradual  obstruction  of  the  portal  circulation  within  the  liver  leads 
opening  up  of  the  vascular  connections  between  the  tributaries  of  the  porta: 
and  the  veins  of  the  abdominal  wall,  tho  diaphragm,  the  oesophagus,  and  th* 
capsule  of  the  kidney,  the  lumbar  veins,  and  the  spermatic  veins.  Now  and 
then  the  subserous  veins  of  the  round  (umbilical)  ligament  become  dilated  anil 
continuous  with  the  subcutaneous  veins  around  the  umbilicus,  and  so  give  rise 
to  a  tortuous  plexus  of  dilated  veins  visible  on  the  stir  face  and  known  as  a  caput 
medusae. 

498.  The  extent  of  the  inflammatory  change  depends  in  the  first  place 
on  the  mode  of  diffusion  of  the  irritant  through  the  liver.    Inflammation 
starting  from  the  portal  vessels  and  inflammation  starting  from  the  he- 
patic artery  differ  notably  in  this  respect.    The  inflammatory  change  may 
be  limited  to  one  or  more  branches  of  the  respective  vessels,  or  it  may 
extend  uniformly  over  tho  territory  supplied  by  one  or  by  the  ot 
In  the  former  cases  the  affected  parts  are  scattered  and  isolated;  in  the 
latter  the  interlobular  tissue  throughout  the  liver  1b  uniformly 
and  altered,     As  the  change  extends  from  the  interlobular  tis^i 
lobules  and  approaches  the  region  of  the  intralobular  vein,  it  of  c<> 
tends  to  become  more  and  more  uniform  and   diffuse.      Between  the 
extremes  of  a  few  isolated  patches  and  an  alteration  of  the  liver-tissne 
which  is  uniformly  diffused  there  may  be  any  number  of  intermediate 
grades. 

The  variety  of  inflammation  which  starts  in  the  bile-ducts,  or  so- 
called  biliary  hepatitis,  has  certain  peculiarities.  It  generally  arises  in 
connection  with  retention  of  bile,  and  engorgement  of  the  biliary  canals 
(Art.  512).  The  inflammation  is  at  first  confined  to  circumscribed 
patches,  usually  round  in  shape  and  infiltrated  with  bile-pigment.  The 
patches  lie  either  in  the  interlobular  tissue  or  within  the  lobules.  The  in* 
flammation  is  sometimes  of  the  plastic  or  formative  type  and  sometimes 
purulent. 

Recent  inflammation  of  the  liver  is  always  accompanied  by  swelling 
of  the  whole  organ,  which  is  more  marked  as  the  inflammation  is  more 
extensive.  Minute  patches  of  inflamed  tissue  may  not  be  recognisable 
by  the  unaided  eye,  but  when  they  reach  any  perceptible  size  they  ap- 
pear gray  or  grayish-red. 

When  fibrous  tissue  is  developed  in  consequence  of  antecedent  inflanv 
mation  the  enlargement  of  the  liver  becomes  still  more  marked.  Thtf 
secondary  enlargement  is  naturally  greatest  in  cases  where  the  affection 
extends  over  the  entire  intra-hepatic  portal  system,  and  thence  spread! 
to  the  lobules, 

The  appearance  of  the  liver  at  this  stage  exactly  resembles  that  de- 
scribed in  Art.  480  as  the  condition  of  infiltration,  and  represented  in 
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Fig.  180.  The  difference  is  merely  that  in  the  interlobular  tissue  and 
in  the  lobules  we  have  accumulations  not  only  of  pigment  or  of  leuco- 
cytes but  also  of  formative  cells  and  fibrous  tissue  varying  in  tint  from 
grayish  or  reddish  to  yellow  or  greenish  according  to  the  amount  of  blood 
and  of  bile- pigment  present.  The  yellow  or  greenish  staining  is  most 
marked  when  the  outflow  of  bile  is  hindered  by  the  development  of  fibrous 
tissue  and  the  retained  bile  stagnates  and  forms  concivt .inns  in  the  ducts. 

The  lobules  themselves  may  appear  brownish-red,  brown,  yellow,  or 
gray  according  as  they  contain  more  or  less  of  blood  or  bile. 

The  enlargement  of  the  liver  by  the  growth  of  new  fibrous  tissue  is 
sometimes  so  great  that  the  weight  rises  to  three  or  four  kilogrammes 
(seven  to  nine  pounds)  or  more.  The  condition  might  be  aptly  termed 
hyperplastic  fibroid  induration,  but  it  is  usually  spoken  of  as^hyper- 

►phic   cirrhosis'    The   surface   of  the  liver  is  smooth,  the  tissue 


saw* 


^InHHHHRHI 


o.  isolated  patches  of  llTer-tlssue. 
6,  bands  of  vascular  fibrous  tissue 


Fro.  11**.    Atrophic  cirrhosis  or  tbr  livkr. 
C,  cellular  ia  filtration, 
d,  peritoneum. 


dense  and  tough.  When  the  lobules  are  invaded  by  the  growth  of  fibrous 
tissue  their  outlines  are  indistinct  or  entirely  lost. 

The  liver  can  of  course  become  larger  in  this  way  only  when  tho  new 
fibrous  tissue  which  is  added  more  than  counterbalances  the  liver-cells 
which  are  atrophied  or  destroyed.  In  many  cases  this  is  actually  the 
case  throughout,  that  is  to  say  up  to  the  death  of  the  patient.  But  in 
other  cases  the  progressive  atrophy  of  the  parenchyma  is  so  great  that 
the  volume  of  the  liver  as  a  whole  diminishes  again. 

When  the  fibrous  overgrowth  is  at  all  extensive  the  diminution  of 
volume  is  not  so  great  as  to  reduce  the  size  of  the  liver  much  below  tho 
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This  last  is  much  more  likely  to  happen  when  the  change  is  from 
the  beginning  somewhat  limited,  affecting  the  interlobular  tissue  only, 
and  not  the  whole  of  that 

In  such  a  case  the  section  of  the  liver  shows  at  first  nothingmoie  than 
a  number  of  bands  or  strands  of  fibrous  tissue  (Fig.  192  b)  ranmpg 
through  it;  those  are  grayish-red  or  yellow  or  greenish,  and  enclose  iio- 
fcaied  patches  of  liver  tissue  that  look  yellow  or  gray  or  brownish  as  the 
case  may  be. 

the  fibrous  tissue  shrinks  and  the  liver-cells  become  atrophied,  the 
liver  at  first  more  or  less  enlarged  begins  to  contract.     At  the  same  time 
it  becomes  uneven  and  its  surface  is  roughened,  from  the  unequal  i 
lag  of  the  fibrous  bands  (b)  and  of  the  remaining  patches  of  liver 

these  latter  are  small  the  section  appears  granular;  when  they  are 
rather  to  be  described  as  nodular  or  tuberculated  or  '  hob- 
.*  When  the  fibrous  overgrowth  (and  thus  the  contraction)  is  con- 
fined to  a  part  only  of  the  portal  territory,  the  inequalities  are  of  larger 
and  the  liver  may  thus  become  lobulated.  In  extreme  cases  the  vol- 
of  the  shrunken  organ  is  reduced  by  a  half  or  two-thirds,  and  Hi 
is  at  the  same  time  gravely  altered  so  that  it  becomes  rolled  n 
or  flattened  and  tongue-shaped. 
Interstitial  hepatitis  leading  to  contraction  of  the  liver  is  described 
*>  atrophic  pr  Laennec's  cirrhosis  (Fig.  191). 

Cfcraafo  interstitial  hepatitis  has  been  much  investigated  during  the  Iwi 
rvrcitr  or  thirty  years  and  attempts  have  been  made  to  distinguish  - 

Stmts  for  example  describes  eight  of  these.    Such  classifications  liir* 
t  seteatifto  value,  as  the  forms  constantly  pass  one  into  another.    It 
la  distiaguish  the  hypertrophic  conditions  from  the  atrophic;  au<l  *wn 
then  4%  »WB*  be  botae  in  miod  that  these  conditions  merely  represent  different 
tfegr***  v*r  different  stages  of  what  is  essentially  one  and  the  same  process. 

v>t  iftCVT  and  GaVBACLT  have  contended  that  biliary  hepatitis  (Art.  498}  alwnr* 
c\>ro«fW«Mts  to  the  hypertrophic  form;  but  this  is  incorrect,  for  inflammation 
itertiaf  froa*  the  bile-ducts  do  not  always  lead  to  hypertrophic  induration  (An. 
MK  wails  ta*  latter  b  often  a  result  of  inflammations  starting  from  the  portal 


v>r 

Jauttiftctft  which  may  present  or  absent  in  cases  of  cirrhosis,  does  not  by  itseH 
taJataae  ifcaer  one  form  or  the  other;  for  both  may  in  certain  cases  lead  to  re 
w>itt«*fc  e>f  hd*  by  obstruction  of  the  smaller  ducts. 

IMluacte'     RlMT  Medical  Cases  London   1837,  Guy's  Hasp.   Rep.   lStt 
£&+***  of  f ke  Hvtr  London  J.857;  FBIBXOHB,  Klinik  d.  Leberkr 

vcSjd.  Soc.  trans,  by  MtracHlsoN)  London  1863;  E,  V 
ataadf  m. ;  Lirrkrheister,  tBe.it  r<i  ge  tur  path.  An  at.  u.  A 
4j**vfera*feMto*  TuWngwi  1864;  Habershon,  Guy's  Hasp.  Rep.    1 0 
(*v^  *  raumftiiftba  mediate  Paris  1826;  Charcot,  Lecons  sur  Us  mm 
£.**»«  va*r#t*«  Paris  1877;  Zbnker,  Deutsche  Arch.  f.  hlin.  Med,  x.;  Cornu 
^  jkyi\,  1  »ai.  ibid.  1874;  Thikrfklder,  Ziemssen's  Cyclrj 

CD.  Traitidepath.  II.;  Brieoer.  Virch.  Arch,  vol 

fUin.  Vortr&geno.   141;  NlCATl  and  Richacd,  Travaus 

gfcktrtwcta  fubres  d  Marseille  1881;  Hamilton.  Jo  urn.  of  anal 

i.XiROornnd  Gombauxt,  Arrh.  de  physiol.  1876,  Lecons  surks 
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maladies  dufoie,  Progres  medical  1876,  Lemons  sur  diverse*  formes  de  sclerose  hi- 
patigpe  Paris  1878;  SCHMIDT,  Zurpath.  a l nut.  d.  Lebercirrhose  I n.  Diss.  Bonn 
Ackermann,  Virch.  Arch,  vol.  80  j  Wyss,  Virch.  Arch.  vol.  85;  Ha  not,  Arch, 
gene' rales  de  vied.  1876;  Surue,  Etude  sur  diverse*  formes  de  sclerose  hpatique 
Paris  1870;  Popoff,  Virch.  Arcii.  vol.  81;  Posnkr,  ibid,  vol  79;  Simons,  Deutsch. 
Arch,  f,  klio.  Med.  XXVU-;  Manqeusdorf,  ibid,  xxxi.;  Belodssow,  Aflh.fi  exp. 
Path,  xiv.;  Littln,  Charite-Annalen  v.  (1878);  Foa  and  SaLVIOLI,  Arch,  per  le 
scienze  vied.  1877;  TeUFFEL,  Lkber  hepatitis  sequestrans  In.  Diss.  Tubingen  1878; 
Carl,  Veber  hepatitis  sequestrans  In.  Diss.  Tubingen  1880;  Sabqcrln,  Revue  de 
vied.  1SS2  (nods  that  the  intralobular  veins  are  frequently  occluded  in  cirrhosia); 
Aufrecht,  Pathol  Mittheil.  II.  (1883). 

Foi,  Salvioli,  Ljtten,  Leo.  Popoff,  Beloussow,  and  others  have  produced 
artificial  hepatitis  by  ligature  of  the  common  bile-duct  in  dogs,  rabbits,  aud 
guinea-pigs  (Art.  513). 

Syphilitic  hepatitis. 

498.  Acquired  syphilis  may  give  rise  to  certain  diffuse  inflamma- 
tory changes  in  the  liver,  which  from  an  anatomical  point  of  view  closely 
resemble  the  forma  of  cirrhosis  we  have  just  considered.  The  syphilitic 
nature  of  the  lesions  can  therefore  be  determined  only  when  other  affec- 
tions more  characteristic  of  the  disease  are  present. 

But  diffuse  change  of  this  kind  is  less  common  as  a  result  of  syphilis 
than  are  certain  circumscribed  and  localized  lesions,  of  which  we  seldom 
see  anything  but  the  terminal  stages  in  the  post-mortem  room. 

At  various  points,  bat  chiefly  in  the  neighborhood  of  the  suspensory 


Fig.  193,    Grnxi  or  the  liver  ukderqoinq  caseation,    (x  25.) 

a,  gumma  enclosed  la  &  capsule  of  scar- tissue, 

b.  artery  with  thickened  wall,  c,  obliterated  portal  vein. 

ligament,  the  surface  of  the  liver  is  scarred  and  contracted  or  puckered, 
the  peritoneal  covering  being  thickened.  If  a  section  is  made  through 
one  of  these  scars,  we  come  upon  a  knot  of  dense  fibrous  tissue  which 
sends  radiating  bands  or  branches  into  the  surrounding  liver-substance 
{Fig.  193). 

The  lobules  included  between  these  fibrous  bands  are  brown  and  atro- 
phied. As  the  centre  of  the  node  is  approached  the  liver- tissue  becomes 
less  and  less  visible,  being  reduced  to  mere  isolated  patches  and  fragments 
(Fig.  194  c)  and  at  length  in  the  fibrous  zone  disappearing  altogether. 
Sometimes  this  is  all  that  is  found,  but  in  other  cases  the  fibrous  node 
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contains  within  it  a  caseona  patch  from  the  Bize  of  a  pin's  head  to  that  of 
a  cherry  or  larger.  The  patch  if  recent  is  surrounded  by  a  gray  semi- 
translucent  areola  of  cellular  tissue  (Fig.  193).  In  the  later  stag- 
directly  enclosed  by  the  fibrous  zone,  though  isolated  cellular  foci  may 
persist  for  a  long  time  in  the  neighborhood  of  the  node*  Such  a  node  is 
referred  to  as  a  gumma  or  gummatous  node  (Art.  130). 

In  rare  cases  two  or  more  gummataare  included  in  the  same  scar.  an«l 
occasionally  there  is  none  at  all.  Similar  gummata  are  met  with  also  in 
the  deeper  parts  of  the  liver;  there  may  be  as  many  as  thirty  or  moreaf 
them*  When  the  scars  aro  numerous  the  liver  becomes  lobulated  by  their 
contraction. 

As  described  in  Art.  130  the  centre  of  the  node  consists  of  homoge* 


Fiu.  194.    Syphilitic  bcar  and  oumma  of  the  uvir, 
(Hardened  in  alcohol,  stained  witkalum  carmine,  mounted  in  Canada  baltam:  X  li) 

a,  caseous  centre, 

b,  zone  of  dense  fibrous  tissue. 

c,  fibrous  tissue  enclosing  fragments  of  Mver- 

Ussue. 


d.  ramifying  bands  of  fibrous 
«,  patch  of  semi -translucent  cellular  t 
/.  cellular  foci  OfJtBtAl  the  fibrous 
g,  normal  liver-tissue* 


neous  denucleated  necrotic  tissue,  or  of  granular  detritus;  the  gray  areola 
and  the  cellular  foci  are  made  up  of  granulomatous  tissue*     The  mate- 
rials in  the  centre  are  the  remains  of  the  liver-tissue  infiltrated  an 
stroyed  in  consequence  of  the  syphilitic  inflammation.     The  inflamma 
process  resulted  primarily  in  the  formation  of  a  kind  of  granulation- 
tissue;  hut  this  was  not  completely  transformed  into  new  fibrous  tissue, 
part  of  it  becoming  necrotic  and  ultimately  caseous.     The  non-form 
or  rather  destructive  character  of  the  syphilitic  inflammation  is  due  either 
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to  some  peculiar  property  of  the  syphilitic  virus,  or  to  the  rapid  occlusion 
of  the  BmalJer  blood-vessels  (portal  and  arterial)  by  specific  endophlebitis 
and  endarteritis. 

500.  Congenital  syphilis  also  leads  to  hepatic  disease.  The  affec- 
tion takes  the  form  either  of  cellular  infiltration  with  more  or  less 
extensive  fibroid  induration,  or  of  gummatous  growths.  These  forms  are 
met  with  not  only  in  foetuses  and  in  infants  who  have  died  soon  after 
birth,  but  also  in  young  patients  who  in  their  infancy  have  not  shown 
the  signs  of  the  disease. 

When  the  cellular  infiltration  is  slight  the  liver  is  not  visibly  altered, 
so  far  as  can  be  made  out  by  the  naked  eye.  The  microscope  however 
readily  proves  the  presence  of  extravasated  leucocytes  or  granulation- 
cells.  The  interlobular  tissue  is  usually  the  most  affected,  though  infil- 
trated patches  lying  within  the  lobules  are  not  uncommon.  The  leuco- 
cytes are  often  aggregated  in  greater  numbers  within  the  capillaries  than 
outside  them. 

In  marked  contrast  to  this,  the  mildest  variety  of  the  affection,  we 
occasionally  meet  with  cases  in  which  the  whole  liver  is  beset  with  new 
fibrous  tissue,  and  thereby  remarkably  altered,  enlarged,  and  indurated. 
The  liver-substance  is  either  uniformly  pale  or  grayish -yellow,  or  of  the 
color  of  flint  (Gublek)  mottled  with  yelluw,  brown,  and  gray.  The  lob- 
ular structure  is  more  or  less  indistinct,  the  cut  surface  having  an  even 
uniform  structure. 

The  induration  and  enlargement  are  due  to  an  abundant  overgrowth 
of  fibrous  tissue,  which  extends  with  more  or  less  uniformity  not  only 
along  the  portal  sheaths  but  through  the  entire  capillary  network  of  the 
lobules. 

The  result  is  that  the  liver-cells,  where  they  still  survive,  are  for  the 
most  part  shut  off  from  their  capillaries 
(Fig.  195)  by  a  stratum  of  fibrous  tissue 
either  homogeneous  and  containing  few 
cells  or  fibriltated  and  cellular.  The 
liver-cells  thus  surrounded  and  enclosed 
are  more  or  less  atrophied  and  distorted ; 
in  Borne  places  they  disappear  altogether. 
At  the  same  time  the  configuration  of 
the  capillary  network  is  remarkably 
altered. 

This  form  of  diffuse  fibrous  over- 
growth leads  to  a  hypertrophic  cirrhosis 
of  the  liver  in  the  manner  already  de- 
scribed ;  but  certain  other  forms  of 
induration  occur  in  patients  suffering 
from  congenital  syphilis  which  belong 
rather  to  the  class  of  atrophic  cirrhoses. 


Fa.  195.    DirrrsK  fibroid  induration  or 

THK  LITER  IX   CONGENITA.  STfPHILTB. 

(From  an  injected  prrparu  Hon :  X  ISO. ) 
The  atrophied  liver-ceils  are  everywhere 
separated    from    the  capillaries  by  a 
stratum  of  fibrous  tissue. 


There  are  also  cases  in  which 
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the  fibrous  overgrowth  is  confined  to  the  sheaths  of  the  larger  branches 
of  the  portal  vein,  and  often  reaches  an  extraordinary  development 
Tho  fibrous  tissue  is  sometimes  highly  cellular,  sometimes  not. 

Gummatous  heputitis  is  another  variety  of  syphilitic  inflammation. 
It  occurs  in  two  forms,  the  miliary  and  the  nodose. 

Miliary  gumniata  or  syphilomata  are  simply  small  circumscribed  foci 
of  inflammatory  infiltration,  seated  partly  in  the  interlobular  tisane, 
partly  in  tho  lobules.  The  affection  is  thus  a  special  modification  of  the 
syphilitic  hepatitis  already  described.  The  nodules  are  scattered  through 
the  entire  liver,  or  confined  to  particular  regions ;  in  the  latter  case  they 
are  usually  aggregated  into  groups  and  clusters.  The  single  foci  are 
punctiform,  or  it  may  be  as  large  as  a  pin's  head  ;  when  recent  they  arc 
gray,  but  afterwards  they  turn  yellowish- white  or  yellow.  The  in; 
ing  liver-tissue  is  either  unaltered  or  affected  with  diffuse  interstitial 
inflammation.  Some  of  the  liver-cells  within  the  inflamed  area  are 
broken  down  or  necrotic. 

Nodose  gummata  are  most  frequently  met  with  in  patients  who  sur- 
vive birth  some  months  or  years.  When  recent  they  form  rounded  of 
elongated  and  branched  white  patches  with  serrated  or  irregular  margins. 
After  a  time  the  centre  becomes  caseous,  and  coarse  cicatricial  tissue 
forms  about  the  periphery  :  as  this  contracts  the  surface  of  the  liver  u 
usually  drawn  in  and  puckered.  The  gummata  of  congenital  syphilis 
are  thus  very  similar  to  those  of  the  acquired  disease.  When  tho  liver 
is  at  all  gravely  affected  by  syphilitic  hepatitis,  inflammatory  changes  arc 
induced  in  the  capsule  or  serous  covering  (perihepatitis),  which  take  the 
form  either  of  simple  exudations  or  of  membranous  adhesions  to  the  sur- 
rounding parts. 

References;— Frerichs,  Klinik  d,  Leberkrankheiten,  Diseases  of  the  liwrfl. 
Loudon  1862;  Virchow,  Die  krankh.  Qeaehwutste  u.;  Gubler,  Go: 
Pari*  1852,  1854;  Budd,  Diseases  of  the  liver  London  1857;  Wn  ,  *  Bo*p> 

Rep.  1863,  Trans.  Path.  Soc.  1866  ;  BarenspruNQ,  Die  hereditdrc  &yphiU8B*1b 
1804;  Webkr,  Trans.  Path.  Soc.   1800;  Moxon,  ibid.  1871,  1872  ;  LancebeaCX 
ilela  syphilis  Paris  1873  (trans,  by  Whitley,  New  Syd.  Boo.  London  l98t)« 
with  references ;  SchDfpel,  Arch.  d.  Heilk.  XL;  Hintzen,  Pettr&ge  z.  L> 
d.con^uxtabn  Syphilis  In.   Diss.  Tubingen  1869 ;  E.  Wagner,  Arch.  </. 
v.;  Freund,   Jahrb.  d.  Khulcrheilk.  DC.   (1875);  Birch-  I J  irs<:hfeld,  Q*> 
Ihutilb.  d.  Kinderkr.  it.;  Chvostee,  Viertelj.  f.   Derm.  w.  Syph.  vim  (1881); 
Caille,  Zur  path.   Anat.   d.   ctmgen,   Lebersyphilis  In.   Diss,  WQrzburg  Iffil; 
CORNIL  and  Ranvier,  Man.  Path.  Hist.  L  Loudon  1882. 


Tuberculosis  of  the  liver, 

501.  Tuberculosis  of  the  liver  appears  in  two  chief  forms,  name!; 
as  miliary  tuberculosis  and  as  tuberculous  hepatitis. 

The  former  is  much  more  common  than  the  latter,  and  is  usually  hot 
a  part  of  a  general  tuberculosis  involving  several  organs  or  the  « 
body.     The  liver  is  beset  with  minute  nodules,  often  so  small  as  to  be 
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scarcely  perceptible,  and  gray,  yellow,  or  bile-stained,  as  the  case  may  be. 

The  nodules  lie  either  in  the  interlobular  tissue  or  in  the  lobules  or  in 
x>th. 

The  nodules  when  recent  consist  of  simple  aggregations  of  small  cells 
[Pig.  196  b)  ;  when  more  advanced  they  contain  giant-cells  ;  when  *  ma- 
ture* the  central  cells  are  denucleated  and  necrotic. 

The  most  recent  tubercles  exactly  resemble  foci  of  simple  inflamma- 
tory infiltration.  The  eruption  of  nodules  is  not  infrequently  accom- 
panied by  a  diffuse  and  somewhat  extensive  cellular  infiltration  of  the 
liver  generally.  Nodules  of  larger  size  are  as  a  rule  manifestly  made  up 
of  smaller  nodules. 

As  the  tubercles  become  mature  the  infiltrated  liver-tissue  in  which 
they  are  seated  becomes  necrosed  and  the  cells  are  transformed  into 
shapeless  denucleated  blocks.  The  bile-ducts  sometimes  perish  in  like 
manner.     When  they  are  surrounded  or  enclosed  by  tubercles  the  epithe- 


FlO.    IWl.      MlLUSV  TUBEHCOLOSIS  OF  THB  hXVWU 


a,  mature  tubercle. 


{Carmine  staining :    >:  150.) 

b,  crude  or  recent  tubercle. 


lial  orlls,  especially  when  they  coalesce  or  fuse  together,  may  simulate 
giant-cells.  According  to  Arnold  new  bile-ducts  may  be  formed  in  the 
midst  of  a  tuberculous  nodule,  as  In  non-tuberculous  interstitial  hepatitis 
(Art.  497). 

In  the  second  form  of  tuberculosis,  or  chronic  tuberculous  hepatitis, 
there  is  not  only  an  eruption  of  nodules  but  also  a  diffuse  fibrous  hyper- 
plasia of  the  liver.  Its  tissue  is  traversed  by  more  or  less  dense  bands  of 
librous  tissue,  containing  small  gray  tubercles  or  larger  yellower  bile- 
stained  caseous  patches.  When  these  reach  a  considerable  size  they  break 
down  and  cavities  are  formed,  which  enclose  liquid  or  pulpy  bile-stained 
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detritus.  Oases  occur  in  which  the  entire  organ  is  honeycombed  lift 
inmimerable  cavities  varying  in  sise  from  that  of  a  pea  to  that  of  »wt 
nut;  but  such  cases  are  rare.  Large  caseous  nodes,  resembling  the  Mili- 
tary tubercles  of  the  brain,  are  also  rare. 

References :— J.  Abnold,  Vtrch.  Arch,  toL  80 ;  Obth,  ibid.  y6L  eU 


CHAPTER  LXI, 


TUMORS  AND  PARASITES  OF  THE   LIVER. 


Primary  Tumors. 

th  epithelial  and  connective-tissue  tumors  occur  in  the  lifer, 
but  rarely  as  primary  growths. 

Of  the  epithelial  tumors  adenoma  must  first  be  considered,  though  it 
is  a  decidedly  rare  affection.  It  takes  the  form  of  multiple  nodules, 
from  the  size  of  a  millet-seed  to  that  of  a  cherry,  arid  grayish  or  yellowish 
or  reddish  on  section.  The  smallest  nodules  are  continuous  with  the 
s ii itu muling  liver-tissue,  the  larger  ones  are  enclosed  in  a  fibrous  capsule 
and  frequently  undergo  a  process  of  internal  softening. 

When  the  adenomatous  nodules  are  numerous  the  liver  becomes 
greatly  enlarged,  and  its  surface  is  beset  with  rounded  protuberances. 
Only  one  case  is  recorded  (Greenfield)  in  which  the  tumor  hud  given 
rise  to  metastatic  growths. 

The  nodules  consist  of  convoluted  and  anastomosing  glandular 
tubes  resembling  the  convoluted  tubules  of  the  kidney,  and  embedded  in 
a  framework  of  vascular  fibrous  tissue.  According  to  Rindi  i.ki-<  u 
tfatte  tubes  are  developed  from  the  cylindrical  columns  or  trabecule  of 
the  liver-cells;  the  cells  being  supposed  to  multiply  abnormally  and  to 
group  themselves  into  tubular  clusters.  As  the  smaller  nodules  increase 
in  size,  fresh  liver-cells  are  drawn  into  the  growth,  and  the  tubes  already 
developed  throw  out  fresh  off-shots  and  branches. 

References;— GftlESiNOER,  Arch.  dt  Heilk%  w  (1864);  RlNDFLEISCH.  ibi<it<m; 
Path.  Histof.  vol.  I.;  Greenfield,  Trans.  Path.  Soe.  1874;  Kelsch  and  Kikner, 
Arch,  dephysiul.  lu.  1676  (with  good  figures);  Birch-Hjkschfeld,  Lehrb.  d,  p<tth, 
Anat.  Leipzig  1877. 

503.  Carcinoma  of  the  liver,  as  a  primary  growth,  occurs  in  three 
chief  forms. 

In  the  first  or  nodose  form,  one  or  more  nodes  are  formed,  which 
may  be  seated  in  any  part  of  the  liver,  but  occur  most  commonly  in  the 
right  lobe.  The  nodes  are  often  of  great  size  and  cause  the  affected  lobe 
to  be  much  enlarged,  the  normal  tissue  being  for  the  most  part  replaced 
by  tumor-tissue,  The  nodes  are  usually  globular  and  consist  of  soft  or 
hard,  white  or  slightly  reddened  tissue;  the  amount  of  cancer-juice  which 
can  be  scraped  from  the  cut  surface  varies  much,  and  is  sometimes  very 
small  indeed.   At  some  points  the  tumor-tissue  is  sharply  marked  off  from 
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the  liver-tissue,  the  latter  being  manifestly  compressed  and  distorted. 
Afc  other  points  the  tumor  is  continuous  with  the  liver-tissue.  The 
larger  nodes  are  frequently  softened  or  necrotic  in  the  centre,  or  contain 
extravasated  Wood. 

Tiie  second  form  has  been  well  described  as  diffuse  cancerous  infiltra- 
tion (or  degeneration)  of  the  liver.  The  organ  is  more  or  less  enlarged* 
sometimes  greatly  enlarged,  the  serous  capsule  is  thickened  and  tnber- 
culated,  much  as  in  atrophic  cirrhosis,  On  section  also  there  is  a 
resemblance  to  the  cirrhotic  liver,  inasmuch  as  the  whole  organ  is  traversed 
and  beset  with  anastomosing  fibrous  bands  enclosing  prominent  islands 
of  pale  or  reddish  or  bile-stained  tissue.  On  examination  these  islands 
are  seen  to  be  carcinomatous  in  structure,  and  so  the  affection  is  dis- 
tinguished from  ordinary  cirrhosis. 

In  the  (hud  form  the  cancerous  growths  are  seated  in  the  interlobular 
connective  tissue.    Wherever  the  portal  vessels  run  they  are  seen  to  be 
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Fio.  197.    Cawcer  or  thk  oiue  duct*. 
(Hematoxylin  staining:    X  200.) 

At  the  left  tide  below  a  cancerous  cell-nest  is  seen  in  communication  with  a  bile-duct. 

accompanied  by  white  tumid  nodules,  in  close  mutual  contact  or  actually 
coalcseent,  and  varying  in  size  with  the  size  of  the  vessels.  The  smallest 
nodules  are  about  the  size  of  a  millet-seed,  the  largest  may  be  three  to 
four  centimetres  across.  The  liver  as  a  whole  is  of  course  greatly 
larged.  The  surface  is  smooth,  as  the  nodules  generally  lie  deep,  onlj 
appearing  (as  white  uneven  protuberances)  about  the  portal  fissure. 

None  of  the  various  forms  of  hepatic  cancer  show  any  marked  pecu* 
liarity  of  structure  (Fig.  197),  The  epithelial  cells  often  form  mere 
atypical  clumps  or  nests;  but  cases  occur  in  which  they  are  arranged 
somewhat  after  the  glandular  type,  the  periphery  of  the  nests  b 
clothed  with  a  layer  of  cylindrical  cells.  Sometimes  too  the  alveoli  of 
the  nbrous  stroma  are  simply  lined  with  epithelial  cells,  without  other 
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mlonts.  So  far  as  can  be  made  out  by  examination  of  sections,  it  ap- 
that  the  neoplastic  epithelial  growth  may  start  either   from  the 

•ithelium  of  the  bile-ducts  or  from  the  liver-cells  themselves.  It  ;s 
sometimes  possible  to  make  oat  an  actual  communication  between  the 
cell-nests  and  the  unaltered  bile-ducts  (Fig.  197). 

References:— PERI£,  Virch.  Arch.  vol.  56;  Weiqebt,  ibid.  vol.  67;  ScHtJPPEL, 
Arch.  d.  Heilk.  1868,  Zienuuen*a  Cyclop,  ix. ;  Naunyn,  Dii  Boin-Reymond's  Arch. 
1866;  Waldeyer,  Virch.  Arch.  vol.  55;  Birch- Hihschfeld,  Gerhardt'n  Handb.d. 
Kinderkr.  vnx;  Wulff,  Der  prim.  Leberkrebs  In.  Diea.  Tubiogen  1876. 

504.  Primary  connective-tissue  growths  are  very  rarely  met  with  in 
the  liver;  but  cavernous  angioma  or  erectile  tumor  is  not  so  uncommon. 

Cavernous  anjriomata  (Art.  150)  form  tumors  as  small  as  a  millet- 
seed  or  as  large  as  the  fist,  taking  the  place  of  a  corresponding  amount 
of  liver- tissue.     The  liver  is  therefore  not  necessarily  enlarged. 

Angiomata  lying  close  beneath  the  capsule  appear  as  dark  or  livid 
spots;  on  section  they  are  dark-red.     In  the  larger  tumors  the  cavernous 
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or  spongy  texture  is  easily  recognized,  the  pale  fibrous  septa  contrasting 
with  the  blood  contained  in  the  meshes  and  cavities*  The  larger  tumors 
again  are  bounded  by  a  fibrous  capsule,  while  the  smaller  are  continuous 
with  the  liver-tissue. 

As  we  have  pointed  out  in  Art.  150,  the  cavernous  growth  arises  from 
a  varicose  dilatation  of  the  capillaries  of  i  lobule  (Fig.  198),  accompanied 
by  the  disappearance  of  the  liver-cells.  Proliferation  of  the  intervascular 
connective  tissue  is  a  secondary  phenomenon.  The  capsule  of  the  larger 
tumors  is  formed  essentially  of  the  interlobular  fibrous  tissue  surround- 
ing the  lobules.  The  intercavernous  septa  vary  in  thickness,  but  are 
usually  thin  and  delicate. 

Cavernous  angioma  is  thus  strictly  speaking  no  true  neoplasm;  it  is 
due  primarily  to  a  localized  atrophy  of  the  liver-cells.  Accordingly  we 
find  it  most  frequently  in  the  atrophied  livers  of  aged  patients.  Not  in- 
frequently the  tumors  are  multiple,  the  liver  being  beset  with  a  multi- 
tude of  cavernous  patches  of  the  most  various  sizes. 
22 
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True  connective-tissue  tumors  of  the  liver  are  as   we  have  said 
rare.     Various  forms  have  however  been  described,  notably  fibroma  &mi 
sarcoma. 

Some  year3  ago  the  author  met  with  a  case  in  which  the  liver  wai be- 
set, along  the  course  of  the  sympathetic  nerves,  with  a  multitude  of 
small  firm  flbroneuroniata,  from  the  size  of  a  millet-seed  to  that  of  a 
beau.  The  patient  in  question  had  like  fibro neuromata  seated  on  all 
his  nerves,  except  the  olfactory  and  the  optic, 

illehinosnrcuma  (endothelioma  melanodes,  Art.  162)  has  also  been 
observed.  In  a  case  recently  examined  the  liver  was  greatly  enlarged 
and  thickly  interspersed  with  grayish'-brown  and  black  growths 
most  diverse  forms  and  varying  in  size  from  that  of  a  millet-seed  to  that 
of  a  walnut.  To  judge  from  the  appearances  presented  by  the  smallest, 
the  neoplastic  growth  started  from  the  endothelium  of  the  lobular  capil- 
laries, and  gave  rise  to  gradual  atrophy  of  the  liver-cells.  The  pigment 
lay  chiefly  within  the  tumor-cells,  which  were  curiously  irregular  in 
shape.  In  some  cases  the  pigment  is  scanty  or  absent  in  parts,  and  the 
tumor  has  there  a  whitish  or  grayish  tint. 

References:— On  angioma:  Art  150;  Payne,  Trans.  Path.  Soc.  1869;  &tkffe», 
Jalirb.  d.  Kinderkeilk.  1882.  On  lymphangioma:  Rlebs,  Handh,  d.  path.  Anal, 
i.  On  primary  sarcoma  and  melanosarcoma;  Rokttansky,  Path.  Anat.  in. 
FORSTER,  Illuxtr.  med.  Zeituug  in.;  Frerichs,  Klinik  tl  Leberkranldu.  DUeattt 
of  Vie  liver  n.  London  1862;  Block,  Arch,  d.  Heilk.  xvi.  (1875). 


Secondary  tumors. 

505.  Secondary  or  metastatic  growths,  especially  the  cancerous,  arc 
very  common  in  the  liver.  Carcinoma  of  the  stomach,  intestine,  or 
pancreas  is  particularly  apt  to  give  rise  to  them,  though  they  are  not  in- 
frequent as  a  consequence  of  carcinoma  of  the  oesophagus,  u tenia,  or 
breast. 

Cancerous  metastases  usually  take  the  form  of  nodes,  which  WlJ 
much  in  number  and  sometimes  pervade  the  entire  liver.  According  to 
their  stage  of  development  they  may  be  smtill,  measuring  only  11-20 
mm.,  or  ro  large  as  to  measure  2-10  cm,  in  diameter. 

The  smaller  growths  when  they  lie  beneath  the  capsule  appear  «* 
whitish  patches,  the  larger  project  above  the  surface  and  are  sometime* 
umbilicated.  The  overlying  part  of  the  capsulu  is  usuaUy  congested  %vi 
injected.  When  the  nodes  are  both  large  and  numerous  tho  liver  is  en- 
larged, often  enormously  so,  and  its  surface  is  uneven  and  tuberou*. 
The  nodes  on  the  anterior  edge  can  often  be  felt  through  the  relaxed  ab- 
dominal wall.  On  section  the  tumors  appear  white  or  yellowish- whito 
with  perhaps  a  tinge  of  red. 

The  centre  of  a  large  node  is  not  uncommonly  found  to  be  opaque, 
fatty,  and  softened,  so  that  scraping  yields  a  pulpy  mass  rather  tliuu  l 
juice.     Caseous  and  hemorrhagic  patches  are  also  met  with. 
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The  form  of  the  primary  carcinoma  determines  to  a  great  extent  the 
characters  of  the  secondary  growths.  When  the  primary  tumor  (as  in  the 
stomach  or  intestine)  is  soft  and  medullary,  the  secondary  tumors  are 
also  soft:  they  are  hard  and  firm  when  the  primary  tumor  (as  in  the  pan- 
creas or  breast)  is  firm  or  scirrhous.  Melanotic  cancers  give  rise  to 
brown  or  black  metastases  in  the  liver. 

The  surrounding  liver-tissue  is  visibly  compressed,  and  it  mayor  may 
not  be  sharply  marked  off  from  the  tumor-tissue.  The  smaller  nodes 
are  usually  ill-defined,  the  larger  ones  are  more  distinctly  circumscribed. 
But  in  this  respect  something  depends  on  the  structure  of  the  tumor: 
the  softer  varieties  are  more  apt  to  thrust  back  the  surrounding  tissue, 
the  firmer  usually  infiltrate  it. 

The  liver-tissue  itself  is  brown,  yellow,  or  yellowish-green,  the  last 
being  a  sign  of  retention  or  stagnation  of  bile.     When  the  cancerous 


Fio.  109.    Cancerous  embolus  in  a  hepatic  capillary, 
iFrom  a  primary  adenocarcinoma  of  the  stomach:  hcemat&xylin  staining:  X  MQ.) 

Fio.  200.    Metastatic  growth  of  cancer  ij»  a  hepatic  capillary. 
a  primary  cancer  of  the  pancreas:  fibrous  tissue  it  developing  in  the  capillary;  hasma- 
toxylin  staining:  X  9S0). 

growths  are  numerous,  the  liver-tissue  remains  only  in  islands  or  narrow 
bands  surrounded  or  encroached  on  by  the  advancing  neoplastic  tissue. 

506.  The  formation  of  these  metastatic  growths  is  due  to  the 
invasion  of  the  liver  by  germinal  cancer-cells,  which  are  brought  to  it  by 
the  blood-vessels,  and  (very  rarely)  by  the  lymphatics. 

In  by  far  the  greater  number  of  cases  the  germinal  cells  reach  the 
liver  by  the  portal  vein.  The  places  where  the  cells  lodge  and  develop 
are  in  the  smaller  branches  of  the  interlobular  veins  or  in  the  capillaries 
of  the  lobules. 

The  first  stage  in  the  development  that  can  be  made  out  is  the  mul- 
i  plication  of  the  imported  cells  within  the  capillary  where  they  have 
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lodged  (Fig.  199).  Then  the  capillary  becomes  distended  by  them,  and 
the  surrounding  liver-tissue  is  compressed  or  thrust  aside.  As  thenodole 
grow3  a  new-formed  fibrous  stroma  grows  np  among  and  between  the 
cancer-cells,  and  separates  them  off  into  large  and  small  clusters  ornesta, 
whose  general  grouping  recalls  the  type  of  the  mother-tumor.  This 
fibrous  stroma,  which  is  vascular,  is  derived  from  the  interlobular  connec- 
tive tissue  of  the  liver.  The  liver-tissue  either  continues  to  be  thrust 
aside,  or  is  invaded,  infiltrated,  or  permeated  by  the  new  growth. 

The  infiltration  depends  on  the  fact  that  fibrous  tissue  as  weU  as  cell- 
nests  are  developed  within  the  capillaries  (Fig.  200).  The  liver-cell* 
surrounded  and  clasped  by  the  new  tissue  presently  become  atrophied 
and  disappear;  before  the  last  stage  they  often  appear  crammed  with  pig- 
ment granules. 

Metastases  derived  from  tumors  not  carcinomatous  are  rarely  met 
with  in  the  liver.  Even  sarcomatous  nodules  are  not  common,  though 
they  are  occasionally  found  in  children. 


Animal  parasites, 

507.  But  few  animal  parasites  take  up  their  permanent  abode  in  ih< 
human  liver.  The  species  which  do  so  are—  Tmma  evhinocomts  (Arte, 
245-248),  Distoma  hcpaticum  (Art.  237),  Distoma  lanceolatum  (Art 
238),  Distoma  htmnatobium  (Art.  239),  Pentastoma  denticalatum  (I 
225),  and  the  Psorospermia  (Art.  250).  These  have  been  fully  describe*! 
in  the  General  Pathological  Anatomy;  here  we  propose  merely  to  add 
something  concerning  the  echinococcus  or  hydatid  of  the  liv* 

A  hydatid  has  usually  the  form  of  a  simple  cyst,  of  the  size  of  a  wal- 
nut or  larger.  The  wall  is  composed  of  an  inner  chitinous  layer  and  an 
outer  fibrous  one,  the  latter  being  sometimes  remarkably  thickened. 

If  the  echinococcus  is  alive  the  cyst  contains  a  clear  liquid,  and  the 
inner  surface  is  covered  with  a  whitish  parenchymatous  layer,  on  which 
are  seated  small  white  brood-capsules  containing  scolices  (Art.  245). 

Cases  in  which  the  mother-cyst  is  accompanied  by  internal  or  exter- 
nal daughter-cysts  are  less  common. 

By  the  time  the  liver  comes  to  be  examined  the  hydatid  is  usually 
dead,  and  the  liquid  wholly  or  partially  absorbed,  In  this  case  the 
tinous  capsule  is  shrunken  and  folded,  and  contains  a  white  cheesy, 
pulpy,  or  mortar-like  and  calcareous  mass.  In  this  the  characteristic 
booklets  can  often  he  discovered  lying  loosely.  When  the  cysts  reach* 
large  size  they  may  burst  into  the  neighboring  parts,  for  example,  into 
the  peritoneum  or  intestine,  or  externally;  sometimes  inflammation  w 
set  up  around  the  cysts, 

Echinococcus  multilocularis,  giving  rise  to  what  was  formerly  de- 
scribed as  'alveolar  colloid*  of  the  liver,  is  a  peculiar  variety  described 
in  Art.  247. 


CHAPTER  LXTL 

Till:  GALL-BLADDER  AND  BILIARY   DUCTS. 

508.  Biliary  concretions  and  gall-stones  are  by  far  the  commonest 
abnormalities  in  the  contents  of  the  gall-bladder  and  biliary  due  to  (he- 
patic, cystic,  and  common).  They  occur  as  a  rule  in  elderly  persons, 
more  particularly  in  the  gall-bladder.  The  concretions  are  friable  granu- 
lar yellow  masses.  The  gall-stones  or  biliary  calculi,  which  may  be  as 
small  as  a  millet-seed  or  as  large  as  a  hen's  egg,  are  rounded  or  ovoid,  or 
angular  and  facetted.  The  latter  is  the  case  when  several  gall-stones 
have  lain  together  in  contact  within  the  gall-bladder,  the  Conner  when 
they  have  lain  singly  in  the  bladder  or  in  one  of  the  ducts. 

The  color,  consistence,  and  density  of  the  stones  vary  with  their  com- 
position. As  a  rule  they  are  somewhat  soft,  the  surface  pale  grayish- 
white,  yellowish,  or  brown  deepening  to  black,  and  either  smooth  or 
rough  as  the  case  may  be. 

On  section  there  is  usually  a  dark-colored  nucleus  consisting  of  a 
combination  of  bile-pigment  (bilirubin)  aud  calcium -salts,  surrounded 
by  a  lighter  shell  or  crust  containing  crystalline  plates  of  cholesterin 
radially  disposed.  The  different  species  are  distinguished  according  to 
the  constituent  which  is  most  abundant. 

(1)  Stones  consisting  of  cholesterin.  These  usually  contain  a  pig- 
mented nucleus,  are  single  or  multiple,  grayish- white  or  yellowish-white 
in  color,  smooth  or  rough  on  the  surface,  slightly  translucent,  with 
sometimes  a  kind  of  pearly  lustre.  The  fractured  surface  has  a  radiate 
crystalline  appearance,  and  often  shows  traces  of  stratification.  The 
stones  are  soft  in  texture.  When  stained  with  bile  they  ara  ■muftttnus 
yellow  or  greenish  or  brown.  When  mixed  with  calcium-salts  they  are 
friable  and  chalky. 

(2)  Stones  consisting  of  cholesterin  and  pigment  are  the  common- 
est of  all.  According  to  the  proportion  of  pigment  they  contain  they 
are  yellow,  brown,  black,  or  brownish -green.  They  are  frequently  pres- 
ent in  enormous  numbers  and  distend  the  bladder  or  ducts  to  a  remark- 
able extent.  They  often  contain  a  considerable  amount  of  calcium 
carbonate  and  of  magnesium-salts. 

(3)  Stones  consisting  of  bilirubin  and  calcium-salts,  or  of  biliver- 
din  and  calcium-salts,  are  rare  and  usually  small. 

(4)  Stones  consisting  of  calcium  carbonate  are  very  rare. 
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509,  The  exact  way  in  which  gall-stones  are  formed  is  not  My 
understood.  In  many  cases  foreign  bodies  are  found  within  them,  and 
we  know  that  such  bodies  introduced  into  the  biliary  passages  become 
crusted  over.  For  example,  a  round- worm,  which  has  crept  into  the 
common  duct  and  there  died,  becomes  covered  with  a  coating  of  granu- 
lar matters  precipitated  from  the  bile. 

When  the  calcium-compounds  and  the  cholesterin  are  dissolved  out 
from  a  gall-stone,  the  insoluble  residue  is  a  nitrogenous  body(HoppE- 
Seyler).  It  is  probably  derived  from  the  remains  of  cast-off  epithelium. 
No  mucin  can  be  detected,  at  least  by  chemical  means. 

Stagnation  and  decomposition  of  the  bile  seem  to  favor  the  formation 
of  gall-stonea.     Certain  conditions  of  the  general  nutrition  ablj 

not  without  influence,  seeing  that  the  stones  are  much  more  common  in 
patients  of  mature  age  than  in  younger  patients. 

Cholesterin  is  soluble  in  the  sodium-compounds  of  the  bile-acids,  and 
thus  a  cholesterin-stone  may  be  redissolvcd  if  the  bile  with  whk-: 
comes  in  contact  is  not  already  saturated  with  cholesterin.     The  combi- 
nations of  calcium-salts  with  the  bile-pigments,  on  the  other  hand,  an 
soluble  without  actual  decomposition  (Hqppe-Seyler). 

510.  The  effects  of  the  formation  of  gall-stones  vary  greatly  : 
ferent  cases.     Often  the  wall  of  the  gall-bladder  is  affected  very  slightly 
even  when  it  contains  a  large  number  of  stones. 

Gall-stones  give  rise  to  very  painful  attacks  (gall-stone  or  biliary  r 
when  they  become  impacted  in  the  common  or  the  cystic  duct,  Stonea 
formed  in  the  gall-bladder  and  in  the  ducts  themselves  are  frequently 
discharged  into  the  intestine  through  the  common  duct.  But  if  one  of 
these  lodges  or  lingers  in  the  duct,  retention  of  the  bile  ensues;  and  this 
may  give  rise  to  dilatation  of  the  ducts  and  to  infiltration  of  the  liver 
with  bile.  The  liver-tissue  may  thereupon  become  degenerate  or 
inflamed  {Art.  512),  while  the  parts  around  the  impacted  stone  become 
also  inflamed  or  even  ulcerated.  If  the  stone  is  near  the  mouth  of  the 
common  duct  the  inflammation  and  ulceration  may  extend  to  the  papilla 
at  its  mouth,  and  in  this  way  set  the  stone  free.  Stones  may  escape  from 
the  gall-bladder  into  the  intestine  (duodenum  or  colon)  directly  :  this  of 
course  can  happen  only  when  inflammatory  adhesions  have  already  been 
set  up  between  the  intestine  and  the  gall-bladder,  In  unfavorable  case* 
the  stones  break  through  into  the  peritoneal  cavity  or  into  the  retroperito- 
neal tissue,  or  inflammation  of  the  wall  of  the  gall-bladder  extends  to 
the  serous  surface  and  peritonitis  is  induced. 

When  concretions  form  in  the  ducts  within  the  liver,  more  or  leas 
intense  inflammatory  change  is  frequently  set  up  around  them.  This 
change  may  be  limited  to  an  abundant  cellular  infiltration  of  the  duct- 
wall  and  the  adjoining  tissue,  which  after  a  time  leads  to  the  formation 
of  new  fibrous  tissue  (Art.  496),  Or  when  the  retained  bile  becomes  de- 
composed the  inflammation  often  takes  on  a  destructive  character  and 


THE    O ALL-BLADDER    AND    IMLTARY    DUCTS. 


699 


ends  in  an  abscess;  thi3  again  may  break  and  lead  to  local  or  general 
peritonitis. 

References :— Beneke,  Deutsches  Arch.  f.  Jdin.  Med.  1876;  Fiedler,  Jahresber. 
d.  Qesell,  f,  Nat,  und  Heilk.  zu  Dresden  1879;  Schuppel,  Ziems&en's  Cyclop,  ix., 
with  fall  references  ;  Frerichs,  Leberkranhheiten,  Diseases  of  the  liver  n.  Lon- 
don 1862 ;  Roth,  Correspondenzblatt  f,  Schweizer  Aerzie  XL  (1881);  Peterssen- 
Borstel.  GaUensteinbildung  in  ihrer  Beziehung  zu  Kreba  und  Endarteritis  chron. 
In.  Diss.  Kiel  1883. 

511-  We  said  in  the  last  Article  that  the  bile-ducts  sometimes  become 
dilated  behind  an  obstructing  concretion.  The  seat  and  extent  of  the 
dilatation  depend  of  coarse  on  the  seat  of  obstruction,  Closure  of  the 
common  ducts  leads  to  accumulation  and  stagnation  of  the  bile  in  the 
gall-bladder  as  well  as  in  the  hepatic  duct  and  its  branches.  Closure  of 
one  of  these  branches  naturally  affects  the  bile  and  the  smaller  ducts  of 
the  corresponding  region  and  no  other.  A  duct  may  be  closed  either  l»v 
concretions  forming  within  it,  or  by  inflammatory  growths  or  tnmors  in 
or  near  its  wall.  Parasites,  such  as  the  round-worm  or  the  Distoma, 
sometimes  creep  into  the  ducts  from  the  intestine,  and  occlude  them- 

The  secretion  which  accumulates  behind  an  obstruction  is  not  always 
simply  bile.  When  the  cystic  duct  is  occluded  it  is  plain  that  no  bile 
can  collect  in  the  gall-bladder.  When  therefore  this  becomes  distended 
it  is  owing  to  the  secretion  of  a  mucous  liquid  from  the  mucus-glands 
in  its  lining  membrane.  This  condition  is  described  as  dropsy  of  the 
gall-bladder.  Something  similar  takes  place  in  the  ducts.  When  a 
portion  of  a  duct  containing  mucus  glands  becomes  abstricted,  a  mucous 
secretion  may  be  poured  out  and  distend  it.  Cysts  of  various  sizes,  and 
having  smooth  slimy  walk,  are  thus  formed  within  the  liver.  According 
to  von  Recklinghausen  {  Virch*  Arch.  vol.  84)  this  is  the  usual  mode 
of  origin  of  the  small  cysts  which  are  found  lying  just  beneath  the  serous 
membrane  of  the  liver.  In  these  cases  there  has  at  no  time  been  any 
retention  of  bile;  the  vam  aberrautia  of  the  biliary  ducts  (Ferbein) 
have  simply  become  distended  by  the  mucous  secretion  of  their  own 
glands.  Some  cysts  of  the  liver  are  due  to  the  distention  of  the  lympha- 
tics with  accumulated  lymph. 

When  no  secretion  is  poured  into  a  gall-bladder  whose  duct  is 
obstructed,  the  normal  contents  sometimes  become  inspissated  or  even 
calcified.  The  bladder  itself  usually  shrinks  ;  while  if  inflammation  is 
set  up  within  it  its  walls  may  become  notably  thickened  or  in  some  parts 
ulcerated. 

512.  Inflammation  of  the  gall-bladder  (cholecystitis)  and  of  the 
ducts  has  already  been  referred  to  in  treating  of  interstitial  hepatitis 
(Art.  498),  and  of  the  effectsof  biliary  concretions.  It  is  not  an  uncom- 
mon affection,  and  may  be  set  up  by  the  extension  of  an  intestinal 
inflammation  to  the  common  duct  and  its  branches,  by  stagnation  or 
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decomposition  of  the  bile,  or  by  irritant  matters  brought  to  the  muoons 
membrane  by  the  blood. 

Even  the  slighter  forms  may  lead  to  obstruction  of  the  ducts,  reten- 
tion of  the  bile,  and  jaundice  ;  the  obstruction  being  dne  to  e\ 
mucous  secretion  or  to  swelling  of  the  mucous  membrane.  In  more 
intense  or  more  chronic  inflammations  tho  exudation  from  the  ductiand 
gall-bladder  may  be  purulent  The  connective  tissues  are  thickly  infil- 
trated; and  not  infrequently  the  capsule  of  Glisson  round  the  hepatic 
duct,  or  the  peritoneum  round  the  gall-bladder,  are  likewise  intensely 
inflamed.  This  last  is  especially  the  case  when  tho  primary  inflam- 
mation is  of  a  necrotic  character  accompanied  by  diphtheritic  excoriation 
and  ulceration.  Within  tho  liver  purulent  inflammations  of  this  kind 
give  rise  to  small  abscesses  containing  liquid  bile  and  biliary  concretions. 
When  such  abscesses  are  formed  in  the  gall-bladder  or  in  the  larger 
ducts  outside  the  liver,  or  when  they  lie  close  beneath  the  capsule  on  iti 
surface,  they  are  very  apt  to  cause  peritonitis. 

Chronic  inflammation  of  the  gall-bladder  leads  in  general  to  thicken- 
ing of  its  walls  and  to  adhesions  with  the  surrounding  parts.  The 
bladder  frequently  shrinks  in  consequence.  The  fibrous  capsule  around 
the  ducts  becomes  in  the  like  circumstances  notably  hyperplastic.  Iff 
and  then  the  bladder  and  larger  ducts  appear  beset  with  papillary  oal- 
growths  from  the  same  cause. 

When  such  an  inflammationo  f  the  ducts  persists  for  a  long 
or  leads  to  persistent  retention  of  the  bile,  the  inflammatory  change* 
extend  to  other  parts  of  the  liver*  Brown  or  yellow  granular  biliary 
concretions  appear  in  tho  interlobular  tissue  and  within  the  1 
The  liver  cells  perish  at  various  points;  and  inflammatory  infiltrations 
appear  within  the  lobules  and  terminate  in  abscess  or  in  fibroid  inden- 
tion (Arts.  496-408). 

Some  authorities  (Schuppel,  Teufpel)  have  described  the  form  of 
biliary  hepatitis  which  terminates  in  abscess  as  hepatitis  sequent  rani  (see 
Art.  498  for  references). 

Tumors  of  the  gall-bladder  and  ducts  are  rare,  carcinoma  being  the 
commonest  form.  As  we  have  already  pointed  out  (Art.  503)  many  can- 
cers of  the  liver  start  in  the  smaller  bile-ducts*  Cancers  of  the  gall- 
bladder begin  as  soft  growths  arising  from  the  inner  surface,  which  u 
they  develop  may  extend  to  and  invade  the  Hit 

Destructive  adenoma  (adenocarcinoma)  of  the  duodenum  Bometime* 
develops  at  or  near  the  opening  of  the  common  duct,  and  may  obstruct 
or  altogether  occlude  the  passage. 
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THE  PANCREAS, 

613.  The  pancreas  is  an  acinous  or  tubnlo-acinous  gland,  whose 
dnct  (canal  of  Wirsung)  passes  into  the  wall  of  the  duodenum  and  there 
joins  the  common  bile-duct,  opening  with  it  through  a  common  orifice 
into  the  bowel.  Only  in  rare  cases  haa  it  a  distinct  orifice.  The  secre- 
tion of  the  pancreas,  which  is  in  effect  an  abdominal  salivary  gland,  acts 
powerfully  in  promoting  the  digestion  not  only  of  starchy  matters  but 
also  of  albuminoids  and  of  fat. 

The  morbid  changes  of  the  pancreas  are  seldom  very  marked;  though 
it  is  liable  to  various  affections  both  primary  and  secondary. 

Of  anomalies  of  development  the  presence  of  an  accessory  pancreas 
is  the  moat  noteworthy.  This  is  a  discoid  structure,  from  the  Bize  of  a 
lentil  to  that  of  a  crown-piece,  made  up  of  glandular  lobules,  and  seated 
on  the  wall  of  the  upper  part  of  the  small  intestine  or  of  the  stomach.  It 
lies  either  close  beneath  the  peritoneum,  or  more  deeply  embedded  in  the 
muscular  or  submucous  layers.  Its  minute  structure  is  exactly  similar 
to  that  of  the  pancreas  itself,  and  it  communicates  with  the  alimentary 
canal  by  a  duct  of  its  own. 

The  division  of  the  pancreas  into  two  equal  or  unequal  lobes  is  much 
less  common.  The  gland  is  entirely  absent  in  various  cases  of  imperfect 
development,  where  the  whole  body  of  the  foetus  or  the  alimentary  canal 
in  particular  is  gravely  malfornml. 

Hemorrhage  (pancreatic  apoplexy)  is  not  an  infrequent  occurrence 
in  connection  with  the  pancreas.  When  it  occurs  shortly  before  death 
the  fibrous  structures  of  the  gland,  and  the  neighboring  parts,  are  found 
soaked  with  dark  blood.  More  rarely  a  typical  hsem  atom  a  or  blood-cyst 
is  formed.  When  the  haemorrhage  is  less  receut  the  infiltrated  tissue  has 
a  brown  or  slaty  tint 

These  haemorrhages  are  usually  due  to  affections  of  the  heart,  lungs, 
or  liver  which  give  rise  to  engorgement  of  the  abdominal  veins.  Oases 
however  occur  in  which  no  such  cause  can  be  assigned,  and  in  which  wo 
are  constrained  to  assume  that  the  cause  is  local;  but  it  should  be  said 
that  it  is  seldom  possible  to  demonstrate  this  post  mortem.  Pancreatic 
hemorrhage  may  prove  fatal,  probably  from  some  depressant  or  other 
action  upon  the  semilunar  ganglia  or  solar  plexus  of  sympathetic  nerves. 
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Dotaila  of  the  morbid  changes  affecting  the  pancreas  will  be  found  in  Klee's 
Eiandb,  ilT  path.  Auat.  L,  in  Friedreich's  Article  in  Ziemssen's  Cyclop,  vtil, and 
in  Roberts's  Article  in  Quain'*  Diet,  of  Med.  London  1882.  Klebs  and  Fmid- 
reich  give  full  references  to  the  older  and  the  more  recent  papers  on  the  sub 
ject. 

Pancreatic  haemorrhage  is  discussed  by  KXebs  (op.  Ott.  ),  Zenker  {Xattrfor- 
acherversammhmg  in  Brexlau  1874),  Ch alla.no  and  Rcboxi  (Butt,  de  la  toe*  mtd. 
de la  Suisse  romande  L877),  Prince  (Boston  mod.  and  t  <n.  1882),  Gueeor* 

bauer {Wiener med.  Woch  1-,  L8B3,  IfaUeal  Times  i.  1838).  Zenker  describe* 
three  cases  in  which  the  haemorrhage  occurred  in  strong  healthy  men  and  speed* 
fly  prove  fatal. 

514.  Atrophy  of  the  pancreas  is  met  with  in  cases  of  general  mam* 
mns,  and  not  infrequently  in  patients  who  have  died  of  diabetes.  The 
pressure  of  neighboring  parts,  and  overgrowth  of  the  interacinous  con- 
nective and  adipose  tissue,  may  lead  to  atrophy  of  the  gland-subsia 
compression.  In  simple  atrophy  the  acini  dwindle  and  in  some  places 
disappear  entirely.  The  affected  lobules  may  look  quite  normal  in 
or  they  may  be  somewhat  brown. 

Fatty  degeneration  of  the  gland-cells  is  likewise  met  with,  and  is 
characterized  by  the  yellowish-white  tint  it  imparts  to  the  parenchyma. 
It  may  begin  as  simple  atrophy. 

Lipomatosis  or  fatty  infiltration  of  the  gland  as  a  whole  is  of  a  dif- 
ferent nature.  It  is  due  to  the  transformation  of  the  interacinous  con- 
nective tissue  into  adipose  tissue.  It  may  he  combined  with  a  certain 
amount  of  glandular  atrophy,  so  that  in  a  sense  the  gland-cells  maybe 
said  to  bo  replaced  by  f:tr. 

A  myloid  defeneration  of  the  vessels  and  connective  tissue  of  tto 
pancreas  is  not  uncommon  in  association  with  amyloid  disease  in 
organs.     The  gland-cells  remain  unaltered,  or  here  and   there  undergo 
fat iv  degeneration. 

Concretions  are  occasionally  but  not  very  often  found  in  the  pan* 
creatic  duct  or  its  branches.  They  consist  chiefly  of  calcium  carbonate 
and  phosphate.  The  smallest  are  as  fine  as  grains  of  sand,  the  largest 
are  about  the  size  of  a  hazel-nut.  They  are  usually  round  or  ovoid, 
seldom  angular  or  irregular  in  shape.  The  surface  is  sometimes  smooth, 
sometimes  uneven.  Most  of  them  are  white  or  grayish-white,  afewraic 
distinctly  gray  or  brown.  They  are  commonly  dne  to  some  interference 
with  the  free  outflow  of  the  secretion,  and  may  occur  in  large  numbers  in 
the  same  patient.  Inflammation  is  usually  set  up  around  them,  and  lead* 
either  to  destruction  of  the  gland-cells  and  induration  of  the  connective 
tissue,  or  to  suppuration  and  abscess. 

When  the  pancreatic  duct  is  occluded  by  concretions  or  inflammatory 
change  or  by  a  tumor,  it  becomes  dilated  behind  the  obstruction  into  ft 
cylindrical,  Bacculate,  or  moniliform  cyst  or  series  of  cysts:  these  have 
been  described  as  pancreatic  ranula?,  and  sometimes  reach  a  consider^ 
able  size.     The  contents  of  the  dilated  duct  are  either  pancreatic  juice 
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li  mucus,  or  pus,  or  a  bloody  liquid.  In  small  cysts  they  now  and 
then  become  inspissated  and  calcified.  When  indurative  inflammation  tfl 
set  up  around  the  cyst,  the  gland^cells  often  perish.  Cystic  dilatation  of 
limited  portions  of  the  minor  ducts  is  much  less  common  :  but  it  some- 
times occurs  at  a  number  of  points  scattered  through  the  gland. 

On  pancreatic  concretions  see  VntCHOW  (Verh.  d.  phys.-med.  Oesell.  zu  Wurz 
burg  xl  1S32),  FAUCONNEAU-DcrFnfcsNE  (Traits  de  Vaffection  cntculeww  da  foie  et 
du pa ncHas  Paris  1851),  Cuanow  {Trans.  Path.  Soo.  1873j,  Johnston  (American 
Journ.  o/mcd.  sciences  1883,  an  admirably  summary  with  full  references). 

On  pancreatic  cysts  see  Rokitansky  [Lehrb.  d.  path,  Anat.  iil  18(51),  Virchow 
(loc.  eft.),  von  Reckunqhacsen  (Virch.  Arch.  vol.  80),  WY88  (ibid.  vol.  86), 
Klkbs  (Handh.  d.  path.  Anat.  L),  Pkppkr  {Centralb.  /,  a\  meih  Wiss.  1871), 
HJELT  {Schmidt's.  Jahrb.  157,  1373). 

515.  Inflammation  of  the  pancreas  (pancreatitis)  is  on  the  whole  a 
rare  condition.  Primary  and  secondary  forms  are  distinguished  accord- 
lag  to  their  mode  of  origin.  The  former  are  the  rarer  and  the  cause  of 
tliem  often  remains  undiscovered  :  the  latter  are  due  to  the  extension  of 
an  existing  inflammation  in  contiguous  parts,  or  to  a  so-called  metastasis 
from  some  remoter  organ. 

The  slighest  degree  of  inflammation  is  represented  by  the  swelling  of 
the  pancreas  occasionally  met  with  in  cases  of  infective  disease,  and  no- 
tably in  typhoid  fever.  It  is  due  to  an  infiltration  of  the  connective  tis- 
sues with  liquid  and  leucocytes,  and  in  part  to  cloudy  swelling  of  the 
gland-cells.  When  the  affection  is  recent  the  gland  is  red  and  injected  ; 
in  cases  of  some  standing  it  is  pale  or  even  white. 

In  purulent  or  suppurative  pancreatitis  some  portion,  or  the  whole, 
of  the  iuteracinous  (and  often  the  peripancreatic)  tissue  is  transformed 
into  a  dirty  puriform  mass.  In  later  stages  there  are  abscesses  of  various 
sizes.  It  is  usually  due  to  suppuration  in  some  neighboring  part,  as  iu 
the  lesser  omental  sac  or  iu  the  common  bile-duct :  it  is  very  rarely  a 
primary  affection. 

Chronic  indurative  pancreatitis  or  cirrhosis  is  characterized  by 
thickening  and  hardening  of  the  connective  tissue  within  the  gland.  The 
head  of  the  pancreas  is  especially  apt  to  be  thus  affected.  When  the 
gland-tissno  is  thereby  destroyed  and  atrophied  the  organ  as  a  whole  be- 
comes smaller.  Indurative  pancreatitis  is  most  commonly  secondary  to 
inflammations  of  contiguous  parts,  such  as  the  peritoneum,  common  bile- 
duct,  or  stomach  (in  gastric  ulcer).  In  other  cases  the  cause  seems  to  be 
retention  of  the  secretion  or  the  presence  of  concretions  in  the  duct.  It 
is  rare  as  a  primary  affection,  though  it  is  said  to  be  sometimes  a  result 
of  spirit-drinking  (Friedueich),  and  of  syphilis  congenital  or  acquired. 
In  a  few  cases  gummatous  nodes  have  -been  observed. 

Tuberculosis  of  the  pancreas  is  very  rare ;  though  in  cases  of  the 
general  affection  caseous  nodules  are  occasionally  met  with  in  the  gland. 
Tuberculosis  of  the  lymphatic  glands  embraced  or  overlaid  by  the 
pancreas  is  less  common. 
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Carcinoma  is  the  chief  of  the  primary  tumors  found  in  the  pancreai. 
It  usually  gives  rise  to  hard  dense  nodes  seated  in  the  head  of  the  gland, 
Soft  medullary  and  colloid  cancers  are  rare,  as  are  all  forms  affecting  the 
middle  part  or  the  tail.  Sometimes  however  a  cancer  starting  in  the 
head  invades  the  whole  gland,  transforming  it  into  a  single  tumor  which 
may  reach  a  great  size.  The  cancerous  infiltration  may  extend  into  the 
surrounding  tissues,  invading  thus  the  common  duct,  duodenum, 
stomach,  gall-bladder,  spine,  lymphatic  glands,  peritoneum,  liver,  etc 
Numerous  metastatic  growths  are  frequently  formed  in  the  parts  named. 
When  the  common  bile-duct  is  attacked,  retention  of  bile  and 
jaundice  may  result ;  and  the  closure  of  the  canal  of  Wirsung  my  lead  to 
oystio  dilatation  of  the  secretory  ducts  in  the  tail  of  the  gland.  The 
adjacent  veins,  such  as  the  vena  cava,  portal  vein,  and  superior  mesen- 
teric vein,  are  sometimes  encircled  and  gripped  by  the  cancerous  growth; 
the  result  is  thrombosis  or  other  serious  disorder  of  the  circulation. 

Primary  sarcoma  of  the  pancreas  is  extremely  rare. 

Of  secondary  growths  carcinoma  is  again  the  only  form  that  needs  to 
be  mentioned.  Cancer  of  the  stomach  and  of  the  duodenum  are  those 
which  most  frequently  induce  the  like  in  the  pancreas.  Metastases  de- 
rived from  cancer  in  more  remote  organs  are  much  less  common. 

On  pancreatitis  see  Cruveilhier  {Anatomic  path,  part  xv,  vol.  L),  Ki/>B 
(Oesterr.  Zeitschr.  f.  pract.  Heilk.  vi.  I860),  Birch- Hirschfrlo  {Arch.  d.  Ea1k 
1875),  Nathan  {Medical  Times  2,  1870),  Cbiari  {Wien.  med.  Woch,  1876,  1880. 
Med.  Times  1,  1830),  Fraenkel  (Zeit nek r.  f,  kiia.  Med.t  1882).  Chiari  observed  ra 
several  cases  complete  necrosis  and  separation  of  the  pancreas.  In  one  ease  tlifl 
pancreas  was  entirely  broken  down,  and  escaping  by  a  perforation  into  the  intes- 
tine was  passed  per  anum.  Thta  patient  (who  recovered)  was  suffering  at  tha 
time  from  gall-stones,  so  it  is  possible  that  the  suppurative  inflammation  of  the 
pancreas  was  secondary  to  inflammation  of  the  bile-duct. 

On  cancer  of  the  pancreas  see  Frehichs  {Klimk  d.  Leberkrankh.  Diseases  of 
the  liver  L,  London  i860),  E.  Wagner  (Arch.  d.  Heilk.  1861),  LtfcRKand  KlU» 
(Virch.  Arch.  vol.  41).  DAVin&OHN  (Ueb.  Krebs  d.  BauchspeiclieMr&se  In,  I#* 
Berlin  1872),  StrDmpell  (Deutsch.  Arch,  f.  klin.  Med.  xxn.),  Moore  {St.  B»ft 
Hosp.  Rep.  1S81,  1883),  Losch  (St.  Petersburg  med.  Woch,  1888),  Wksener{Pw* 
Arch.  vol.  03),  Chiari  {Prag,  med.  Woch.  1888,  a  case  of  secondary  sarcoma). 
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CHAPTER   LXIV. 

MALFORMATIONS  OF  THE  URINARY  ORGANS. 

51 G.  The  urinary  organs  include*  the  kidneys,  the  ureters,  the 
bladder,  and  the  urethra.  The  kidney  is  the  secreting  org-m,  by  which 
water  and  a  number  of  other  substances  are  separated  from  the  blood. 
The  other  organs  named  serve  merely  to  convey  the  urinary  secretion  out 
of  the  body. 

The  development  of  the  urinary  organs  is  subject  to  certain  abnor- 
malities, but  they  are  seldom  such  as  to  imperil  life  by  preventing  or 
seriously  hindering  the  secretion  and  removal  of  the  urine.  The  conse- 
quent malformations  consist  chiefly  of  deviations  from  the  normal  form, 
position,  or  number  of  particular  parts;  anomalies  in  fze  minute  struc- 
ture of  the  kidney  are  much  more  rare.  Such  anomalies,  however,  are 
of  great  importance,  inasmuch  as  they  may  prove  the  starting-point  for 
tumors  of  great  size. 

The  post-embryonic  disorders  of  the  urinary  apparatus  affect  either 
the  kidney  or  some  part  of  the  urinary  tract.  Many  of  them  continue 
to  affect  the  part  only  in  which  they  arise,  while  others  extend  by  con- 
tinuity to  contiguous  parts  of  the  tract  and  in  some  cases  ultimately 
affect  the  whole  apparatus. 

Most  urinary  disorders  are  hematogenous,  *.  «.,  traceable  to  some 
disorder  of  the  blood;  and  of  all  the  urinary  organs  the  kidney  is  most 
liable  to  be  affected.  Disease  of  the  kidney  or  of  the  internal  parts  of 
the  urinary  channels  is  much  less  frequently  the  result  of  injurious 
agencies  reaching  them  from  the  urethra.  A  third  and  not  unimportant 
group  of  affections  arise  from  the  extension  to  the  urinary  organs  of 
inorbid  processes  affecting  adjacent  parts. 

Development  of  the  urinary  organs,  In  man  the  urinary  organs  are  de- 
rived from  two  distinct  groups  of  structures  which  may  be,  described  respectively 
as  embryonic  and  permanent  (Kolliker),  or  primary  and  secondary.  The  pri- 
mary structures  are  the  primordial  kidneys  or  wolffian  bodies,  and  the  wolffian 
ducts. 

The  wolffian  duct  on  each  side  arises  from  a  columnar  mass  of  cells  {the  in- 
termediate cell-mans)  lying  between  the  lateral  mass  of  the  mesoblast  and  the 
anterior  part  of  the  protovertebral  column,  This  mass  presently  becomes  hoi- 
lowed  out  into  a  duct  opening  posteriorly  into  that  part  (urogenital  cloaca)  of  the 
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stalk  of  the  allantoia  which  lies  within  the  body  of  the  embryo,  an  J  which  ulti 
mately  becomes  the  urinary  bladder  and  the  urachus. 

The  wolffian,  body  arises  independently  of  the  wolffian  duct  from  another  part 
of  Uie  intermediate  cell-mass.  The  mass  breaks  up  into  a  number  of  transverse 
cords  of  celts  appearing  at  Erst  to  be  connected  with  the  peritoneal  epithelium. 
These  cords  speedily  become  excavated  into  csecal  tubules  (wolffian  tubes),  which 
are  more  or  less  convoluted  and  ultimately  open  into  the  wolffian  duct.  The  organ 
thus  developed  is  not  unlike  the  permanent  kidney. 

The  secondary  or  permanent  kidney  and  the  ureter  are  later  developments, 
The  ureter  arises  as  a  dorsal  diverticulum  from  the  hind -end  of  the  wolffian  duct 
near  its  opening,  the  diverticulum  growing  forwards  on  the  dorsal  side  of  the 
wolffian  body.  The  kidney  is  developed  from  the  hindmost  part  of  the  interme- 
diate cell-mass,  the  part  namely  that  did  not  break  up  into  wolffian  tubes.  Tba 
calls  of  the  mass  apply  themselves  to  the  growing  ureter,  and  become  excavated 
into  tubules  ;  collecting  tubes  spring  simultaneously  from  the  ureter,  and  becom- 
ing continuous  with  the  former  give  rise  to  typical  renal  tubules.  The  ureter 
does  not  long  remain  attached  to  the  wolffian  duct,  its  opening  being  gradually 
carried  back  until  it  enters  the  cloaca  independently.  The  renal  tubules  in  the 
cell-mass  become  convoluted  and  round  their  cmcal  ends  appear  small  aggrega- 
tions of  cells,  in  which  blood-vessels  develop  forming  the  vascular  glomeruli 
These  glomeruli  then  push  in  or  invagtnate  the  renal  tubules,  and  presently  a 
series  of  spherical  structures  is  produced,  each  consisting  of  a  coil  of  convoluted 
blood-vessels  almost  entirely  surrounded  by  a  double  envelope  continuous  with  the 
wall  of  a  renal  tubule.  The  stalk  or  pedicle  of  the  glomerulus  passes  out  at  th* 
point  where  the  original  invagination  took  place,  which  is  usually  opposite  to  the 
starting-point  of  the  tubule.  This  spherical  structure  so  formed  is  the  malpighian 
body,  the  spherical  envelope  being  the  capsule  of  Bowman.  Meanwhile  the 
tubules  become  elongated  and  convoluted,  and  are  soon  differentiated  into  U* 
various  segments  recognized  in  the  adult  kidney. 

In  the  human  foetus  of  eight  weeks  the  kidney  is  already  a  lobnlated  organ 
with  a  number  of  completely-formed  malpighian  bodies.  The  papillae  (Art.  580) 
are  apparent  at  the  end  of  the  third  mouth,  and  some  of  the  tubules  have  attained 
their  permanent  form  by  the  fourth  mouth.  Glomeruli  continue  to  be  form«l 
throughout  the  whole  time  of  festal  life  and  for  some  time  after  birth.  The  loo- 
ulated  external  form  usually  disappears  during  the  first  year  of  infancy. 

The  bladder  is  derived  from  the  primitive  urachus  or  stalk  of  the  alUnt^i, 
which  arises  in  the  first  month  from  the  hind^gut  as  a  csecal  diverticulum  lind 
with  hypoblast.  The  urachus  thus  opens  primarily  into  the  terminal  portion  oi 
the  gut  and  afterwards  becomes  separable  into  two  segments,  the  posterior  form* 
ing  the  urogenital  sinus  or  cloaca,  the  anterior  being  dilated  into  the  bla  i 
receiving  the  ureters.  In  the  second  mouth  the  bladder  appears  as 
shaped  cavity  communicating  below  with  the  anal  portion  of  the  gut  an<l 
through  the  still  patent  urachus  with  the  umbilical  cord.  At  a  later  stag 
urachus  contracts  and  ultimately  closes  into  a  solid  cord — the  median  ligament  « 
the  bladder,  The  closure  is  not  in  all  cases  complete  (LtrsoHKA,  VircK  An-k 
vol.  23j;  even  in  adult*  it  may  persist  as  a  tine  tube  communicating  with  the  bias* 
derand  lined  with  epithelium. 

R  -Terences  on  the  development  of  the  urinary  organs: — BALFOUR,  Comp.  Em- 
bryology it.  eh.  23  London  1831  (with  bibliography);  K5LLIKRR,  EntwickehMQ* 
geschichte  Leipzig   1879;    FtJRBRlNQER,   Morphoh    Jahrbuch  IV.    1878;    SEHPER, 
Arbeiten  a,  d,  zool   Inst,  n.,    to.    Wurzburg  1875-76;    Spknorl,    ibidem 
BraOT,  ibidem  1V.;  Kupffer,   Arch,    f,   mikr.   Anat.   1.,   n.   (1865-W);  K0WA.* 
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LKWBKY,  Die  Bitdung  d.  Urogenitalanlage  h.  Hfthnclitnembryonen  Warsaw  1875; 
Sedgwick,  Quart  J.  Micro.  Scu  xxi.  1680-81;  Allen  Thomson,  QuaifCs  Anat- 
omy ll,  London  1882  (with  full  references). 

517.  Total  absence  of  the  faidneys  occura  only  in  gravely  mal- 
formed foatuses,  and  is  of  course  incompatible  with  independent  life. 

Absence  of  one  kidney  is  rare  in  foetuses  otherwise  well-developed.  It 
does  not  interfere  with  growth  and  development,  inasmuch  as  the  other 
kidney  becomes  hypcrtrophied  and  assumes  the  whole  work  of  excretion. 
The  left  kidney  is  more  often  wanting  than  the  right.  The  correspond- 
ing suprarenal  and  ureter  are  usually  absent,  though  in  some  instances 
rudiments  of  the  lower  extremity  of  the  ureter  have  been  found. 

Congenital  atrophy  of  cue  kidney  is  more  common  than  entire  ab~ 
sence.  In  well-marked  cases  the  atrophied  kidney  appears  as  a  thin  plate 
of  fibrous  tissue  2-5  cm.  in  length  and  1.5-3  cm.  broad,  with  few  or  no 
traces  of  tubules  or  glomeruli,  and  supplied  by  renal  vessels  normal  in 
position  but  abnormally  small.  Where  the  atrophy  is  less  marked  the 
remnants  of  renal  tissue  are  more  abundant. 

The  causos  which  determine  the  non-development  of  one  of  the  kid- 
neys are  unknown.  We  can  only  say  that  for  some  reason  the  outgrowth 
from  the  primitive  ureter  out  of  which  the  kidney  is  fashioned  has  been 
hindered  or  altogether  suppressed.  Atrophy  of  the  kidney  must  often 
originate  in  some  similar  condition  of  whose  precise  nature  we  are  equally 
ignorant.  In  some  cases  however  traces  of  inflammation,  in  the  form 
of  cellular  infiltration  and  fibrous  hyperplasia,  are  discoverable  in  the 
rudimentary  organ.  We  are  thus  led  to  infer  that  intra-uterine  inflam- 
mation of  the  kidney  is  possible  and  may  lead  to  arrest  of  its  develop- 
ment. 

Among  congenital  anomalies  of  form  the  persistence  of  the  foetal 
lobulations  is  the  most  common.  The  boundaries  of  the  renal  segments 
are  usually  indicated  by  shallow  furrows;  it  is  Yery  uncommon  to  find 
the  furrows  so  deep  that  the  segments  are  entirely  separated  into  distinct 
renculi. 

Cohesion  of  the  two  kidneys  most  frequently  takes  the  form  of  the  so- 
called  *  horse-shoo  kidney/  in  which  the  organs  are  found  closer  to 
»ach  other  than  is  normal  and  their  lower  ends  are  united  by  a  band 
*ither  of  fibrous  tissue  or  of  ordinary  renal  tissue.  Cohesion  of  the  upper 
>r  middle  parts  is  very  much  rarer.  When  the  kidneys  coalesce  entirely 
nto  one  there  is  usually  very  considerable  misplacement  of  the  organ.  It 
s  often  seated  just  above  the  promontory  of  the  sacrum  in  the  form  of  a 
drick  cake  or  disc,  from  the  anterior  aspect  of  which  arises  a  single  or 
ioublo  pelvis  with  from  one  to  four  short  ureters.  In  a  few  cases  the 
united  kidneys  have  been  found  on  one  or  other  side  of  the  spinal  col- 
umn. 

The  renal  vessels  of  the  united  kidneys  are  always  abnormal  in  their 
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origin,  and  are  frequently  multiple.  Thus  when  the  organ  is  just  above 
the  sacrum  the  arteries  spring  from  the  lower  part  of  the  aorta  near  its 
bifurcation,  or  from  one  of  the  common  iliacs,  while  the  veins  enter  the 
corresponding  parts  of  the  vena  cava  or  iliac  veins. 

This  abnormal  cohesion  and  the  malposition  of  the  kidneys  in; 
that  the  primitive  ureters  or  the  corresponding  cell-masses  were  checked 
in  their  growth  forward!  and  c:imo  early  into  OOBtaot 

A  normal  or  malformed  single  kidney,  like   the  horse-shoe  kidney, 
may  he  misplaced  during  development;  this  condition  is  reft 
dystopia.     It   occurs    most   frequently  in  the  case  of  the  left  k 
which  approaches  the  middle  line  in  the  neighborhood  of  the  sacrum. 
The  renal  vessels  are  abnormal  in  their  origin  and  the  ureter  is  aha 
but  tho  corresponding  suprarenal  usually  occupies  its  normal  position  ia 
the  abdomen. 

The  kidneys  may  in  like  manner  be  displaced  after  birth, 
is  most  rfteB  displaced:  the  cause  is  to  be  sought  partly  in  some  outward 
mechanical  violence,  partly  in  a  loose  ur  extensible  condition  of  the  peri- 
nephral structures,  and  especially  of  the  peritoneum.  The  origin  of  the 
renal  vessels  in  such  cases  is  not  necessarily  abnormal,  and  the  ureter  is 
not  abnormally  short,  though  it  may  be  twisted  or  otbenrke  dfftaiM 
The  kidney  is  moreover  in  general  readily  movable.  When  the  rimlnl- 
ity  is  due  to  the  presence  of  a  mesonephron,  or  peritoneal  fold  loosely 
attaching  the  kidney  to  the  spine,  the  case  is  demibed  as  one  of  floating 
kidney.  It  is  more  common  in  women  than  in  mei 
side  than  on  the  left.  On  congenital  renal  cysts  and  tumors  see  Arte 
551  and  556. 


References:— Raver,  Maladies  d.  reins  m.    Paris  1839:    FIare.  Med 
and  Gaz.    1,    1858  and  1,    1860;   Rollet,  Die  bewegliche  Xicre  Erlangen 
Klebs.  Handb.  d.  path.  Anot  i  1870;  Rosenstein.  Vtrch.  Arc',,  vol.  58;  PekU 
ibiil.  vol.  56  (u-iih  reference*);  Grudeh,  ibid.  vols.  88,  88;  Becmer,  t7>/ 
Sawyer,  Floating  kidney,  Birmingham  Med.  Rev.  18o?;    Wolfler,  Wien.  nd> 
Woetienschrift  1870;  Report,   Trans,  Path.  Sor.    xxvii.  (1870);    BBSTBF,  Zim* 
Ben's  Cyclopedia.  XV.  (1877);  Hertz,  Vireh.   Arch.  vol.  46;  Lam>.u  ,   Dfy 
derniere  d.  Frauen  Berlin  1882,  trans,  by  CHajupneYS  (New  Syd.  Soc.)  London 
1884;  Newman,  Glasgow  Med.  Journal  August  1SS3  (with  full  bibliography);  % 
Roberts,  Urinary  and  renal  diseases  London  1885. 

518.     Malformations  of  the  ureter  and  pelvis  of  the  kidney  aw 

met  with  both  in  normal  and  iu  malformed  kidneys  (Art.  517). 

The  commonest  variety  is  the  duplication  on  one  or  both  sides  of  thfi 
pelvis  and  first  part  of  the  ureter.  It  is  very  rare  for  the  pelvis  to  bo 
further  subdivided  into  a  larger  number  of  tube  dike  call 

Th*  duplication  seldom  extends  throughout  the  whole  length 
ureter  so  that  the  tubes  open  separately  into  the  bladder.     They  usually 
run  side  by  side,  though  cases  are  on  record  iu  which  they  appeared  lo 
cross  each  other. 
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Partial  duplication  of  the  ureter  implies  an  early  subdivision  of  the 
primitive  diverticulum  (Art.  516);  complete  duplication  must  be  due  to 
the  simultaneous  development  of  two  diverticula  from  the  wolffian  duct. 

Both  normal  and  abnormal  ureters  may  open  in  abnormal  situations. 
In  the  male  one  ureter  may  open  into  the  colliculus  seminalis  or  into  a 
seminal  vesicle,  in  the  female  into  the  urethra,  vagina,  or  uterus.  A 
secondary  coalescence  of  one  ureter  with  the  mullerian  duct  is  sometimes 
observed. 

In  rare  instances  valvular  folds  of  mucous  membrane  and  twists  or 
kinks  in  the  tube  may  so  obstruct  the  outflow  of  urine  as  to  give  rise  to 
hydronephrosis  (Art.  552). 

Congenital  atresia  of  a  ureter  or  pelvis,  or  of  a  single  catix,  is  rare. 

(-enees:— Klebs,  toe.  cit. ;  Heller,  Dent,  Arch.f,  klin.  Med.  v.:  Weioert, 
•Wi.  Arch.  vol.  70;  Hoffmann,  Arch.  c£  Heilk.  xiil;  Bostrom,  Beitr.  z.  path, 
at.  d.  Niere  Freiburg  1884, 

519.  Of  the  malformations  of  the  bladder  the  most  serious  is 
extroversion  (otherwise  fissura,  eextrophia,  or  inversio  vesicm). 

As  was  pointed  out  In  Art,  9  this  malformation  is  due  to  the  imper- 
fect closure  of  the  abdominal  walls  and  of  the  bladder:  a  defect  remains 
above  the  symphysis  through  which  the  posterior  wall  of  the  bladder 
protrudes.  The  symphysis  in  many  cases  remains  likewise  unclosed, 
while  the  penis  is  rudimentary  and  the  urethra  opens  on  its  upper  sur- 
face (epispadias). 

More  rarely  the  bladder  itself  is  closed  and  protrudes  through  the 
ibdoimnal  fissure  or  through  the  umbilicus  (ectopia  vesicm).  Sometimes 
the  anterior  wall  is  closed  while  the  posterior  remains  open,  a  communi- 

on  existing  between  the  bladder  and  the  pelvic  cavity  or  the  vagina. 

(Very  frequently  we  find  remains  of  the  urachus  in  the  round  or 
edian  ligament  of  the  bladder.  They  take  the  form  of  a  narrow  patent 
channel  or  of  small  detached  cysts,  which  may  be  either  closed  or  open 
toward  the  bladder,  iu  the  latter  case  they  sometimes  become  distended 
with  urine  when  the  bladder  is  overfilled.  If  any  impediment  to  the 
lorinal  outflow  of  urine  take  place  in  infancy j  the  urachus  may  never 
dose  at  all;  and  occasionally  it  has  been  known  to  serve  as  a  means  of 
emptying  the  bladder. 

Division  of  the  bladder  into  two  separate  or  partly  separate  portions 
■■a  bipartite  or  bihcularis)  is  very  rare:  the  two  cavities  may  lie  side 
)j  side  or  one  above  the  other. 

Congenital  diverticula  of  the  bladder  are  very  rare. 

Atresia  of  the  vesical  orifice  of  the  urethra  or  of  a  ureter  is  also  rare: 
it  the  former  case,  as  we  have  said,  the  urachus  remains  patent* 

Absence  of  the  bladder  unaccompanied  by  any  other  grave  mal- 
formation is  seldom  observed;  but  it  is  more   frequently  found  to  be 
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abnormally  small.     When  the  bladder  is  absent  the  ureters  open  iutotht 
urethra. 

Absence  of  the  urethra  occurs  in  both  sexes:  in  females  the  bladder 
may  open  directly  into  the  vagina. 

Atresia  of  the  urethra  also  occurs  in  both  sexes,  and  is  due  either  to 
defect  of  some  part  of  the  canal  or  to  obliteration  of  its  orifice. 

The  canal  may  be  abnormally  narrow  either  throughout  or  at  some 
particular  part  (congenital  stricture).  The  contraction  is  in  some  ca#s 
due  to  hypertrophy  of  the  colliculus  seminalis. 

When  the  urethra  opens  on  the  upper  aspect  of  the  penis  the  condi- 
tion is  called  epispadias,  when  it  opens  on  the  under  aspect  hypospa- 
dias. The  latter  is  the  more  common:  the  orifice  may  be  either  in  the 
penile  portion,  or  in  the  anterior  and  even  in  the  posterior  attachment  of 
the  scrotum  (hypospadias  perineoscrotal  is).  The  penis  is  usually  small 
and  stunted. 

Occasionally  we  meet  with  cases  in  which  the  urethra  has  more  than 
one  external  orifice:  and  in  males  the  glans  penis  is  sometimes 
with  what  appears  to  be  a  second  meatus,  but  is  in  reality  a  short  pw- 
sage  ending  caecally. 


CHAPTER  LXV. 

CLASSIFICATION   OF  RENAL  DISORDERS. 

520.  Structure  of  the  kidney.  The  kidney  is  a  compound  tubular 
gland  by  which  water,  certain  salts,  and  nitrogenous  waste-products  are 
separated  from  the  blood  and  excreted.  Abnormal  substances  which 
have  gained  access  to  the  blood  are  likewise  iu  great  measure  removed 
from  the  body  by  this  channel.  The  peculiar  structure  of  the  kidney 
corresponds  with  its  function  of  separating  these  substances  from  the 
blood  which  circulates  through  it. 

On  section  the  kidney  is  seen  to  consist  of  two  well-marked  zones,  the 
cortex  without,  the  medulla  within.  The  cortex  forms  a  stratum  from 
8  to  10  mm.  in  thickness,  enclosing  the  mod  ill  lit  which  has  the  form  of 
a  number  of  rounded  cones  projecting  inwardly,  the  free  apices  being 
known  as  papilla*. 

These  medullary  cones  or  tnalpighian  pyramids  are  made  up  chiefly 
of  tubules  and  blood-vessels,  whoso  general  course  is  from  the  base  to  the 
apex.  The  number  of  tubules  increases  as  we  approach  the  base  of  ;i 
pyramid,  partly  because  they  subdivide,  partly  from  the  presence  of 
tubules  passing  for  a  short  distance  into  the  pyramid  from  the  cortex 
and  then  doubling  back  towards  the  cortex  again.  The  latter  tubules 
are  slender  and  narrow,  especially  in  the  recurrent  part;  they  are 
described  as  Henle's  loops.  The  branching  tubules  are  considerably 
wider  and  are  known  as  the  collecting  tubes.  The  blood-vessels  and 
the  tubules  are  bound  together  by  a  small  quantity  of  connective  tissue 
containing  lymphatic  vessels. 

The  cortex  is  in  the  main  made  up  of  two  distinct  structural  ele- 
ments. The  simpler  structures  are  the  so-called  medullary  rays. 
These  are  slightly  conical  portions  passing  up  from  the  medulla  and 
ceasing  to  be  distinguishable  only  at  the  outer  border  of  the  cortex  (  Fig, 
20X  B):  they  are  simply  prolongations  of  the  medullary  substance  and 
consist  of  like  bundles  of  straight  tubules  (k).  The  vessels  (e)  of  these 
rays  are  arranged  in  much  the  same  manner  as  those  of  the  medulla. 

The  tissue  lying  between  the  medullary  rays  is  the  true  cortical  sub- 
stance or  labyrinth  (A),  and  consists  essentially  of  a  mass  of  tubules  (i) 
of  various  sizes,  together  with  blood-vessels  whoso  peculiar  course  and 
configuration  (abed  eft/  h)  give  the  kidney  its  characteristic  micro- 
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scopie  appearance.     The  tubules  and  vessels  are  bound  together  bv  & 
scanty  connective  tissue. 

The  blood  which  reaches  the  kidney  enters  it  by  the  branches  of  the 
renal  artery  at  the  boundary  zone  between  th  •  oortex  and  the  medulla. 
The  greater  part  of  it  ptflttfl  thence  through  the  interlobular  art 
which   run  in  a  zigzag  course  through  tha  labyrinth  towards  the  pi 
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surface  of  the  organ,  and  then  by  the  vasa  afferentia  (b)  tothegl" 

{<?).     Only  a  small  part  of  the  blood  passes  at   once    into  the  medullary 
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substance,  and  even  this  usually  traverses  a  glomerulus.  There  are,  how- 
ever, certain  very  minute  arterial  twigs  which  pasa  directly  into  the 
medulla. 

Within  the  glomerulus  [e)  the  vas  afferent?  breaks  up  into  a  multi- 
tude of  anastomosing  capillary  loops,  which  presently  reunite  into  a 
single  vessel  (d),  the  vas  efferent  This  leaves  the  glomerulus  side  by 
side  with  the  afferent  vessel,  passes  into  the  medullary  ray,  and  there 
once  more  breaks  up  into  a  system  of  capillaries  {o)>  Thi3  system  (some- 
times called  the  -  portal  *  system  of  the  kidney)  is  continuous  with  I  lie 
capillary  system  of  the  labyrinth  {/),  and  this  again  delivers  its  blood 
into  venules,  which  beginning  beneath  the  capsule  as  stellate  veins  (g) 
pass  through  the  labyrinth  as  interlobular  veins  (ft)  to  the  inner  border 
of  the  cortex. 

The  course  of  a  urinary  tubule  commences  at  the  hollow  sphere  or 
capsule  of  Bowman  which  surrounds  the  glomerulus.  At  the  pole  op- 
posite that  through  which  the  vessels  enter,  the  cavity  of  the  capsule 
opens  by  a  somewhat  narrow  orifice  into  the  lumen  of  the  urinary  tubule, 
which  passes  through  the  labyrinth  as  a  comparatively  wide  convoluted 
tubule  line  1  with  a  thick  epithelial  layer.  T'm  tubule  then  parses  into 
the  nearest  medullary  ray  and  descends  with  it  in  a  straight  course  for 
a  certain  distance,  then  banding  suddenly  it  turns  back  towards  the 
cortex  again.  The  demanding  limb  of  the  lienta's  loop  thus  form.nl  i3 
very  slender  and  narrow,  but  the  ascending  limb  widens  out  again,  and 
at  length  euters  a  second  wide  convoluted  tube  (the  intercalary  tub?) 
which  lies  in  the  cortical  layer.  The  intercalary  tube  passes  into  a 
short  and  narrow  junctional  tube,  and  this  uniting  with  others  gives 
rise  to  the  collectiiis:  lubes-  These  again  unit,  together  into  the  wider 
excretory  tubes,  which  passing  down  through  the  medulla  open  at  the 
papilla  into  the  pelvis  or  infundibulum  of  the  kidney. 

The  glomeruli  furnish  chiefly  the  water  of  the  urine.  The  convoluted 
tubules  of  the  cortex  secrete  the  solid  constituents,  namely  the  inorganic 
salts,  urea,  uric  acid,  hippurie  acid,  kreatiuine,  xanthine,  sarkine,  am- 
monia, coloring-matters,  indicau,  oxalic  acid,  etc.  Some  of  these 
substances  (such  as  urea)  are  contained  in  the  blood,  others  are  elab- 
orated in  the  kidney.  It  would  appear  that  the  epithelium  of  the  tubules 
separates  these  substances  from  the  blood  and  in  an  altered  or  unaltered 
form  gives  them  up  to  the  water  flowing  through  the  tubules  from  the 
glomeruli.  A  certain  amount  of  osmotic  diffusion  also  takes  place  be- 
tween the  secreted  urine  and  the  blood.  Noxious  substances  in  the  blood, 
whether  generated  within  the  body  or  derived  from  without,  are  in  great 
measure  eliminated  by  the  kidneys.  In  this  way  the  kidneys  act  as 
purifying  organs. 

If  a  solution  containing  about  0.4  per  cent  of  sodium  sulplimdigotate  is  in- 
jected Into  the  external  jugular  vein  of  a  dog,  and  the  animal  fa  killed  a  few 
minutes  after,  it  is  found  that  the  coloring-matter  is  already  in  uroce**  ot  fe-SATfe* 
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Hon  from  the  kidneys  According  to  Heidenhain  (Pfl tiger'*  Arch.  roL  9)  tod 
Pautvnsei  {Virch.  Arch.  vol.  79)  the  excretion  first  begins  in  the  convoluted 
tubules,  the  intercalary  tubes,  and  the  ascending  limb  of  Henie's  loops.  The  blue 
pigment  appears  in  the  form  of  granules  in  the  striated  epithelial  cells,  and  stun* 
both  the  free  border  and  the  nucleus.  When  excretion  is  in  fall  activity  small 
crystals  appear  in  the  cells.  When  the  injection  is  made  some  time  before  death, 
and  is  followed  by  a  second  large  injection  of  indigo-carmine,  the  vascular  loops 
and  epithelial  cells  of  some  of  the  glomeruli  become  stained.  It  thus  appears  that 
indigo-carmine  may  be  excreted  by  the  glomeruli. 

When  a  solution  of  eg^-albumen  is  injected  (ROXEBSRQ,  RlBBERT,  and  others}, 
this  substance  is  excreted  by  the  glomeruli,  and  the  same  is  true  of  haemoglobin 
and  sugar.  These  examples  show  that  matters  may  pa^a  into  the  urine  both  from 
the  glomerular  loops  and  from  the  intertubular  capillaries,  traversing  in  the 
process  the  epithelial  lining  of  the  glomeruli  or  of  the  urinary  tubules  (compare 
Adami.  Journ.  of  Physiol,  vr.  1885). 

531.  Classification  according  to  causation.  The  morbid  changes 
affecting  thy  kidney  may  be  appropriately  grouped  in  fire  classes,  accord- 
ing to  their  mode  of  origin. 

First*  we  have  those  affections  which  are  attributable  simply  to  dis- 
turbances of  the  circulation. 

Secondly,  a  group  of  changes  produced  by  the  deposit  in  the  kidney 
of  solid  substances,  brought  to  it  as  such  by  the  blood  or  precipitated 
from  their  solutions. 

A  third  group  include  those  degenerations  and  inflammations  o 
kidney  which  are  due  to  impurities  or  disorder*  of  the  blood.  As  the 
kidney  is  one  of  the  chief  organs  by  which  abnormal  substances  are 
eliminated  from  the  blood,  it  is  much  exposed  to  disturbance  of  its  own 
functions  and  even  to  lesions  of  its  structure  from  this  cause:  and  as  i 
fact  a  tqtj  large  number  of  renal  disorders  are  thus  produced, 

A  fourth  group  of  disorders  are  traceable  to  injurious  influences 
affecting  the  parenchyma  of  the  kidney  through  the  irafatidibulum. 
Thus  mere  obstruction  of  the  outflow  of  the  urine  from  the  bladder  may 
give  rise  to  grave  disorder  of  the  kidney.  The  danger  is  of  course 
greater  when  matters  that  are  actively  noxious  reach  the  kidney  by  tbi* 
route. 

The  fifth  group  comprises  the  turn  ore  or  new  growths  of  the  kidney. 

Cohnheim  and  Roy  (Virch.  ArcK  vol,  93,  Proc.  Camb,  Phil,  Soc  rv.  18811  ba^ 
investigated  the  mechanism  of  the  renal  circulation.  They  find  that  when* 
sensory  or  a  splanchnic  nerve  iaatimulated,  in  asphyxia,  and  in  Btrychnine-poiBQB* 
ing,  the  volume  of  the  kidney  rapidly  diminishes.  When  the  renal  artery  on  o* 
eide  is  lied,  no  effect  is  produced  on  the  circulation  or  the  other.  When  tbtf*" 
fore  in  cases  of  loss  of  one  kidney  the  other  takes  on  the  work  of  both,  it  a  ort 
due  to  a  reflex  action  but  to  the  effect  produced  on  the  circulation  of  the  working 
kidney  by  the  presence  of  urinary  substances  in  the  blood. 

According  to  the  experiments  of  Ribbkrt  (Virch,  Arch.  voL  03)  the  quantity 
of  urine  excreted  by  a  rabbit  increases  after  the  removal  of  the  medullary  coo*- 
The  view  that  water  is  re-absorbed  from  the  urine  as  it  passes  through  tb* 
medulla  thus  receives  experimental  corroboration. 


CHAPTER  LXVI. 

DISORDERS  OF  THE  RENAL  CIRCULATION. 

522.  Active  hyperemia  or  congestion  of  the  kidneys  is  cine  either 
to  increased  pressure  within  the  aorta,  or  to  dilatation  of  tho  renal 
arteries. 

As  the  secretion  of  urine  is  in  the  main  determined  by  the  pressure 
and  velocity  of  the  blood  flowing  through  the  glomeruli,  congestion  of 
the  kidneys  is  accompanied  by  an  increase  of  secretion. 

When  one  kidney  is  removed  or  rendered  inactive  by  disease,  the 
other  curries  on  the  urinary  function  unaided.  This  is  of  course  possi- 
ble only  so  long  as  its  blood-supply  is  permanently  increased.  A  kidney 
the  demands  on  which  are  thus  permanently  increased  presently  he- 
comes  hypertrophicd. 

This  compensatory  hypertrophy  is  usually  most  extreme  in 
where  tho  other  kidney  has  failed  m  early  youth;  in  such  cases  the  nor- 
mal bulk  may  be  increased  as  much  as  twofold.  The  increase  is  due 
chiefly  to  an  increase  in  the  length  and  calibre  of  the  tubules  and  to  en- 
largement of  the  glomeruli,  in  part  also  to  a  multiplication  of  both  these 
elements.  It  is  said  however  that  multiplication  is  observed  only  in 
cases  where  one  kidney  has  been  lodt  before  birth  or  in  infancy. 

Partial  atrophy  or  destruction  of  a  kidney  may  be  followed  by 
hyperemia  and  consequent  hypertrophy  of  the  sound  portion  remaining. 

The  epithelial  cells  of  the  dilated  and  elongated  tubules  are  larger 
and  more  numerous  than  is  normal. 


References  on  compensatory  hypertrophy  of  the  kidneys:— Leichtenstern, 
Berl.  Win.  Woch.  24,  1881;  Gudden,  Virck.  Arch.  vol.  68;  Bedmer,  ibid,  vol.  73; 
Prrus.  ibid.  vol.  58;  Ribbert,  ibid.  vol.  88;  Orawitz  and  Israel,  ML  vol.  77; 
Eppinoer,  Prag,  med.  WtHk*  38,  L87i>;  Bostrom,  Beitr&gc  z,  path.  Anat.  d.  Niere 
Freiburg  1884. 

According  to  Leicittenstern  the  diameter  of  a  normal  glomerulus  measures 
135-235  microtnm.,  that  of  a  convoluted  tube  49-79  micromm.,  and  that  of  a 
straight  tubule  26-49  micromm.  In  hypertrophied  kidneys  the  first  measure- 
ment rises  to  188-402,  the  second  to  49-141,  the  third  to  49-89  micromm. 

The  weight  of  the  two  kidneys  (Thoma,  Untersuch,  iiber  die  BestandthHle  des 
Kurpers  Leipzig  1882)  is  in  new-born  infants  about  23  grammes,  at  six  months  44 
-m.,  at  twelve  months  62  gm.,  at  twenty  years  285  gm.,  at  twenty-five  304  gm. 
In  the  ease  of  a  healthy  adult  the  two  kidneys  may  differ  in  weight  by  as  much 
30  to  40  gm. 
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523.  Passive  hypersemia  or  engorgement  of  the  kidney  is  usually 
the  result  of  some  general  disturbance  of  the  circulate  oa;  it  is  much  tea 
often  due  to  local  causes.  Affections  of  the  heart  and  lungs  gi 
the  former,  compression  and  thrombosis  of  the  rena  cava  or  of  the  renal 
veins  to  the  latter.  Uenal  thrombosis  most  frequently  occurs  ha 
of  a  few  weeks  old  who  die  of  general  marasmus.  Compression  may  be 
due  to  the  gravid  uterus  or  to  an  abdominal  tumor. 

If  the  outflow  of  blood  from  the  kidneys  is  suddenly  stopped,  they 
become  engorged  and  greatly  swollen,  assuming  a  dark  brown  or  purple 
hue-  Very  soon  hemorrhages  make  their  appearance,  not  only  in  die 
cortex  and  beneath  the  capsule  hut  also  in  the  medulla.  Bowman's  cap* 
Btllefl  and  the  urinary  tubules  becoming  distended  with  blood, 

If  the  obstruction  of  the  renal  reins  is  gradual,  the  blood  in  part 
finds  its  way  into  certain  small  vessels  which  pass  from  the  kidney  into 
the  capsule  and  empty  themselves  into  vessels  communicating  with  the 
phrenic,  lumbar,  and  suprarenal  veins.  In  this  way  there  may  be  little 
or  no  haemorrhage  within  the  kidney  but  only  oedema,  very  fen 
blood -eel  Is  escaping  from  the  vesseta. 

If  however  the  obstruction  is  great  and  persistent  the  renal  tissue* 
become  fatty  and  necrotic,  and  presently  disintegrate  entirely. 

When  the  engorgement  is  less  extreme,  as  in  cases  of  uncompensated 
cardiac  lesion,  the  swelling  of  the  kidney  is  but  slight,  but  its  color  be- 
comes dark  purple  or  cyanotic*  If  this  condition  persists  for 
of  time  the  kidney  becomes  remarkably  dense  and  firm;  at  the  same  time 
the  cortex  becomes  pale  or  grayish-red  with  darker  streaks  corresponding 
to  the  course  of  the  veins.  This  change  is  referred  to  as  cyanotic 
induration. 

When  the  engorgement  is  still  recent  the  vessels  are  uniformly  dis- 
tended with  blood,  the  veins  and  capillaries  being  often  greatly  dilated, 
Within  the  capsule  of  many  of  the  malpighian  bodies  and  in  the  lumen 
of  the  urinary  tubules  appears  a  quantity  of  Liquid,  which  on  boiling 
yields  a  granular  precipitate  of  albumen  and  often  contains  a  few  red 
blood-cells.  In  some  of  the  tubes  lie  colorless  transparent  casts  of  th* 
lumina,  the  so-called  hyaline  tube-casts  or  cylinders.  Tii 
simply  masses  of  albumen  which  have  escaped  in  liquid  form  wi 
watery  transudation  from  the  glomeruli,  and  have  become  solid  within 
the  tubules.  Some  of  the  epithelial  cells,  chiefly  those  of  Benle'l  Uxflfi 
contain  brown  and  yellow  and  occasionally  crystalline  pigment-gmnilltfi 

1  from  the  coloring-matter  of  the  blood-cells  which  have  e 
into  the  tubules  and  there  become  dissolved.    If  the  escape  of  red  Udflw* 
cells  from  the  glomerular  vessels  has  been  recent  and  unusually  abun- 
dant  the  capsules  of  the  malpighian  bodies  and  the  tubule- 
with  them  may  appear  crammed  with  such  pigmentary  products  of  di* 
integration. 

In  cases  of  long-standing  engorgement  where  the  kidney  is  indurai 
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the  intertubular  connective  tissna  is  increased  in  amount,  the  blood- 
vessels  are  wide  and  flaccid,  and  the  walla  of  the  capillaries  and  the  ad- 
1a  of  the  veins  are  thickened. 
Mauy  of  the  epithelial  cells  of  the  tubulos  are  fatty  &nd  contain  oil- 
globules  of  various  sizes.  The  cells  of  the  straight  tubules  of  the 
medulla  are  especially  liable  to  fatty  change.  The  glomeruli  appear  for 
the  most  part  unaltered;  though  here  and  there  a  malpighian  body  is 
seen  whose  contents  have  become  homogeneous  and  shrunken,  while  the 
corresponding  tubule  is  narrow,  collapsed,  or  altogether  atrophied  (see 
Art.  525). 


la  engorgement  of  the  kidney  the  urine  is  diminished  in  quantity.  The  albu- 
en  and  red  blood-colla  it  contains  are  derived,  according  to  Cobnheim  and 
Senator,  from  the  capillaries  which  surround  the  tubules,  the  exudation  bi'in- 
simply  the  lymph  of  engorgement  (Art.  24).  At  a  later  stage  the  glomeruli  yield 
a  similar  albuminous  exudation.  GOHNttKlM  regards  this  as  due  in  some  measure 
to  the  altered  relations  of  pressure,  but  ia  a  greater  degree  to  morbid  changes  in 
the  excretory  membrane,  namely  in  the  glomerular  epithelium.  Runebebo  on 
the  other  hand  refers  the  albuminuria  of  engorgement  to  a  diminished  difference 
of  pressure  between  the  contents  of  the  glomerular  vessels  and  those  of  the  cap- 
sule of  Bowman.  This  explanation  is  quit©  untenable  in  view  of  the  experiments 
of  Bamberger,  Newman  and  others.  • 

References  ;— Robinson,  Mecl.  chir.  Trans,  xxv.  (1843);  Johnson.  Disease*  of 
the  Icidney  London  1S-Y3;  Litten  and  Ruchwald,  Yirch.  Arch.  vol.  06;  CotfXHEttt. 
Ally.  Pathologic  u.;  Perls,  Arch,  f,  exp.  Path,  vi.;  Hortoles,  jfcudt  du  processus 
hUtologlqUB  des  niphrites  Paris  1881;  Litten,  Untersuch.  uber  d.  hcemorrk. 
Infarct  Berlin  1877;  Traube,  Ges,  Abhand.  L,  li.  (I871)*nd  IS.  |  1*78);  WfclSSGER- 
ber  and  Perls,  ArcJi.  /.  exp.  Path,  vi.;  Senator,  Die  Alfnnninurie  Berlin  1833, 
trans,  by  SMrra  (New  Syd.  Soe  )  London  1  SSI;  Posmer,  Vitrh.  Arch.  vol.  70; 
Heldenu ain,  Hermann's  Hnndb.  d.  Physiologic  v.;  Gekmont.  THdteda  Paris  13^3; 
RCNEBERG,  Deutsch.  Arch,  f,  klin.  Med.  XXtiL;  BAMBERGER,  M'ien,  med.  Woch. 
1881;  Newman,  Jottrn.  of  Anat.  xn,;  OoRMiLand  Brvult,  Path,  du  rein  Paris 
1884;  Roberts.  Urinary  and  renal  diseases  London  1885;  von  Nooroes,  D.  Arch. 
f.  klin,  Med.  xxxviu.  (1886). 

524.  In  general  au%mia,  and  in  contraction  of  the  renal  arteries 
by  thickening  or  spasm  of  their  walla,  the  blood -supply  of  the  kidney 
ig  diminished,  and  it  becomes  anaemic.  When  the  anaemia  is  consider- 
able the  organ  becomes  pale  or  grayish,  and  to  some  extent  translucent. 
When  the  blood  which  readies  it  is  for  any  reason  irregularly  distributed 
the  pale  tint  may  appear  mottled  with  redder  patches. 

The  first  result  of  renal  anaemia  is  diminution  of  the  urine  ;  when 
the  supply  of  arterial  blood  becomes  very  greatly  diminished  albuminuria 
appears.  This  occurs  whether  the  anaemia  be  due  to  general  causes  (as 
in  cholera),  or  to  local  arterial  spasm  {as  in  epilepsy,  tetanus,  asphyxia, 
pyrexia,  or  lead-poisoning).  Cohnheim  regards  it  as  due  to  ischemic 
degeneration  of  the  glomerular  epithelium* 

Transient  anaemia  gives  rise  to  no  demonstrable  change  in  the  renal 
structures,  but  in  more  chronic  conditions  degeneration  and  atrophy  of 
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the  tubules  and  glomeruli  make  their  appearance.     The  deficient  supply 
of  blood  and  consequently  of  oxygen  also  leads  to  fatty  change  in  the 
renal  epithelium,  which  if  it  is  at  all  extensive  gives  the  section  of  the 
kidney  a  spotty  or.  mottled  appearance.     If  the  blood-supply  is  enti 
nut  off  general  necrosis  of  the  tissues  ensues  (Art.  527). 

Slight  but  long-enduring  interference  with  the  blood-supply  causei 
the  essential  elements  of  the  kidney  to  dwindle  and  shrink,  so  that  the 
bulk  of  the  organ  as  a  whole  is  gradually  diminished. 

525.  Eenal  aneemia,  in  addition  to  the  epithelial  changes  it  induces, 
is  very  often  accompanied  by  atrophy  and  obliteration  of  certain  parte 
of  the  vascular  system  of  the  organ.  These  are  most  marked  wfaea 
they  affect  the  glomerular  capillaries. 

A  normal  glomerulus  (Fig.  202  b)  appears  as  a  tuft  of  capillary  ?ee- 


Fio.  SOS.    Sectle  atkophv  or  the  Kjd.net. 
{Section  hardened  in  alcohol,  ttained  with  alum-carmine,  and  mounted  in  Canada  baham:  x  MM 
a,   normal  tubule  d\    atrophied  and  functlonless  glomerulus 

6,    normal  glomerulus  e,    arteriole    with    somewhat    UklekHBed 

e,    vascular  stroma  intlma 

/,    atrophied  and  collapsed  tubules 


sels  each  covered  with  an  investment  of  nucleated  cells;  those  cf  »n 
atrophied  or  fuucttonlesa  glomerulus  on  the  other  baud  form  a  compact 
more  or  less  homogeneous  spherule  with  few  nuclei  or  none  (Fig. 
Fig.  203  b).  This  spherule  may  show  traces  of  lobulation,  but  t 
era!  capillary  loops  are  no  longer  distinguishable.  So  far  as  we  kuo*. 
the  steps  of  the  change  are  collapse,  thrombosis,  and  hyaline  thiekeninj? 
of  the  capillary- walls;  these  latter  then  become  fused  into  a  homogene- 
ous mass,  the  glomerular  epithelium  meanwhile  disappearing,  0* 
capsular  epithelium  persists  somewhat  longer,  but  ultimately  perish** 
in  like  manner,  and  the  collapsed  or  shrunken  capsule  comes  thus  U 
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surround  directly  the  altered  glomerulus,  without  any  intervening  layer 
of  epithelium  (Fig.  203  b).  The  capsule  itself  is  not  usually  altered: 
sometimes  however  a  slight  thickening  takes  place,  and  the  wall  then 
looks  homogeneous  or  occasionally  fibrillar  in  structure. 

A  glomerulus  thus  reduced  to  a  homogeneous  spherule  is  of  course 
no  longer  permeable,  and  the  vas  afferens  is  either  obliterated  or  delivers 
its  blood  directly  to  the  vas  efferens.  The  corresponding  urinary  tubule 
is  also  rendered  functionless,  and  quickly  becomes  atrophied.  The 
epithelial  cells  dwindle,  lose  their  characteristic  shape  and  striation, 
and  are  transformed  into  small  cubical  cells.  They  may  remain  as  a 
regular  lining  or  lie  without  order  in  the  collapsed  lumen  of  the  tubule 
(Fig.  m/t  Kg.  203  d). 

In  some  of  the  tubules  the  cells  become  entirely  disintegrated  (Fig. 
20-1  e),  or  while  diminished  in  size  they  become  fatty,  and  sprinkled 
with  oil-globules. 


FlO.   SOI     CONTRACTED  KTOVPr?  VTTB  ARTERIAL  SCLEROSIS. 

(Stained  with  atttm-carmine.  minted  in  Canada  balattn  : 


artery  with  thickened  and  fibrous  intima 
obliterated  glomerulus  denuded  of  epithe- 
lium 
capsule  collapsed  but  not  thickened 
tubule   collapsed   and  filled    with    small 


/t    tubules  with  stratified  and  uustratlfled  eol- 

loid  casts  and  spherules 
g,    dilated  tubule  containing  a  homogeneous 

mass  beset  with  shed  epithelium 
h.    cyst  containing  stratified  colloid  spherules 
i,    stroma  of  ceils  and  delicate  fibres 


e.    tubule  empty  and  collapsed 


In  atrophic  conditions  the  altered  epithelial  cells  usually  stain  very 
deeply  with  the  ordinary  nucleus-staining  reagents. 

In  the  lumina  of  the  functionless  tubules,  straight  and  convoluted, 
we  frequently  find  homogeneous  colloid  cylinders  and  spherules  (Fig. 
203/ h).  Some  of  these  are  stratified,  others  unstratified,  and  they 
may  be  so  numerous  as  to  distend  the  tubule  into  a  small  cyst  (h).  So 
far  as  can  be  made  out  with  the  microscope  these  homogeneous  masses 
are  a  colloid  prodnct  of  the  renal  epithelium,  which  is  produced  either 
in  the  form  of  droplets  that  afterwards  unite,  or  by  a  transformation  of 
the  entire  cell  when  loosened  from  its  place  and  carried  to  another  part 
of  the  tubule  (g).  The  dissolved  albumen  which  flows  through  the 
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tubule  as  the  degeneration  of  the  glomorulus  sets  in  may  hare  some- 
thing to  do  with  its  formation.  When  the  lumen  of  a  tubule  become* 
distended  with  these  colloid  masses  the  epithelium  becomes  flattened 
and  compressed. 

Larger  colloid  masses  or  agglomerations  are  visible  to  the  naked  eye 
as  translucent  yellowish  or  brownish  jelly-like  granules,  from  the  size  of 
a  pin's  head  to  that  of  n  pea.  In  rare  cases  like  masses  are  formed  within 
the  Bowman's  capsule  of  the  malpighian  bodies. 

The  fibrous  tissue  of  the  atrophied  region  is  not  increased,  but  not 
infrequently  there  appears  to  be  an  accumulation  of  lymphoid  cells  in 
its  meshes.  It  is  questionable  whether  this  is  an  inflammatory  pro- 
cess; the  impression  conveyed  is  rather  that  the  spaces  left  free  by  t he 
collapse  of  the  secreting  structures  have  been  partially  filled  up  by  indif- 
ferent cells. 

Cohnheim  and  Mendelson  {Amer.  Journ.  med.  sciences  Oct.  1883)  have  shown 
that  in  pyrexia  the  kidney  becomes  markedly  anaemic  from  contraction  of  ih* 
renal  vessels. 

Ovkrbeck  (Wiener  Sitzutig&ber.  XLVtt.)and  Hermann  (ibid,  AAXVi.,  xxv.) 
have  demonstrated  that  albuminuria  results  either  from  a  short  Interruption  or  a 
considerable  diminution  of  the  circuliti  m  through  the  kidney.  The  albuminuria 
persists  for  some  time  after  the  circulation  again  becomes  normal,  and  CORK 
heim  thence  argues  that  the  cause  is  to  be  sought  for  in  an  alteration  of  the 
glomerular  epithelium. 

The  vascular  loops  of  the  glomeruli  are  covered  with  a  continuous  layer  of 
epithelial  cells,  which  must  be  regarded  as  glandular  in  character,  and  make  the 
glomerulus  in  effect  a  secreting  gland.  The  secretion  remains  normal  only  so 
long  as  these  cells  are  intact. 

The  great  majority  of  the  nuclei  seen  in  the  section  of  a  glomerulus  belong  Co 
these  epithelial  cells.    The  actual  capillary- walls  are  either  devoid  of  nuc  I 
possess  very  few  indeed. 

520.  The  simple  atrophy  of  the  glomeruli  and  tubules  described  in  the 
last  Article  is  met  with  in  an  uncomplicated  form  as  a  senile  phen 
non:  it  is  seldom  absent  in  the  kidney  of  old  Age.    When  the  atrop 
portions  lie  near  the  surface  of  the  kidney  they  appear  as  small  scar-like 
depressions,  the  surrounding  parts  of  the  parenchyma  being  somewhat 
redder  than  usual. 

Simple  atrophy  of  the  secreting  structures  is  also  extremely  common 
as  an  accompaniment  of  the  most  various  renal  affectious.     It  occur*  fof 
example  in  embolic  occlusion  of  the  renal  arteries,  in  the  vario:.- 
of  nephritis,  and  in  hydronephrosis.     We  see  it  however  in  its  pi 
form  and  greatest  extension  in  the  affection  which  is  best  described  by 
the  term  arteriosclerotic  atrophy. 

The  renal  arteries  and  their  branches  in  aged  persons  are  very  fre- 
quently the  seat  of  sclerotic  change  (Art.  207),  which  may  simul; 
affect  the  arteries  of  other  regions  also,  or  be  confined  to  th< 
kidney.     The  intima  of  the  vessels  thus  becomes  notably  thickt 
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203  a.  Fig.  204  ef)  and  the  lumen  narrowed  or  obliterated:  the  result 
is  that  a  certain  number  of  glomeruli  become  more  or  less  fuoctionless, 
the  number  depending  on  the  size  of  the  affected  arterial  stem.  Ob- 
struction of  a  vas  affarens  will  affect  only  a  single  glomerulus;  constric- 
tion of  an  interlobular  artery  may  cause  the  atrophy  of  an  entire  series. 
The  morbid  changes  appear  in  patches  scattered  over  the  kidney 
according  to  the  distribution  of  the  affected  arteries;  but  occasionally 
they  are  so  extensive  as  to  affect  almost  uniformly  the  whole  of  the  cor- 
tical zorfe. 


Fio  3fH.    Cr>ATitx  op  a*  jtreTRHrfi^eLKitono  Contractus  Kidvvey. 
{Artcrt**  and  ffkrnneruti  injected  with  Prussian  Wiw;  the  section  stained  >cithalum~cai-mine: 

h  a, ,  Interlobular  and  subcapsular  vein* 
f,      largo  Tenous  trunk 

atrophied  parenchyma  with  a  few  shrunken 

tubules  f 
cystic  dilatation  of  n  tubule  with  hyaline 

contents 
normal  tubules 
tubules  in  the  medullary  ray  with  hyaline 


a,    normal  glomeruli 

b  c,  partially  and  totally  atrophied  glomeruli 
without  thickening  of  the  capsule 

rf,    atrophied  glomerulus  with  thickened  cap- 
nib 

*,     artery  with  greatly  thickened  lntima 

/.     interlobular  arteries  much  convoluted  and 
running  parallel  to  the  surface  of  th  * 
kidney 
dilated  arteries  paastng  down  to  themedul 
lary  cone 


A-, 


•', 


patent  tubule*  in  the  medullary  ray 
cellular  infiltration 


In  slight  cases  the  section  shows  only  a  few  scattered  cicatricial  i-on- 
t ructions  of  various  sizes,  which  are  usually  somewhat  redder  than  the 
parts  around;  these  latter  are  pale  grayish-red  or  reddish-brown  in  luff. 
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The  greater  the  number  of  atrophic  patches  the  more  numerous  arc 

cicatricial  contractions,  so  that  at  length  the  kidney  looks  granular 

aud  roughened  on  ite  surface  while  its  bulk  is  notably  diminished.    The 

condition  may  then  be  aptly  referred   to  as  arteriosclerotic  COIlt 

lion. 

This  form  of  -contraction  sometimes  reaches  an  extreme  degr 
whole  kidney  being  remarkably  small  and  shrunken,  and  fcbe  cortex  t»> 
dueed  to  a  thickness  of  one  or  two  millimetres.  In  Rich  cases  the 
greater  number  of  the  glomeruli  are  atrophied  (Fig-  204  b  r  d).  fend  tho 
corresponding  tubules  (I)  are  collapsed,  shrunken,  and  empty  or  filial 
with  atrophied  epithelial  cells.  Some  of  the  tubules  usually  i 
hyaline  colloid  masses,  especially  in  the  loops  of  Ilenlo  (o),  which  in 
often  entirety  filled  with  them.  The  convoluted  tubules  of  the  cortex 
on  the  contrary  seldom  contain  casts,  though  here  and  there  they  appear 
dilated  into  little  cysts  (m)  filled  with  colloid  Bnbstance,  Cases  aim 
occur  in  which  the  entire  parenchyma  is  beset  with  small  cysts  from  the 
nze  of  a  millet-seed  to  that  of  a  pat.     The  shrinking  and  warping  of 

rtex  causes  the  interlobular  arteries  (/)  to  be  distorted  a 
into  irregular  spirals,  while  here  and  there  some  of  them  are  so  d; 
as  to  run  nearly  parallel  to  the  surface.     Most  of  them  show  a  more  of 
leefl  marked  thickening  of  the  intima  (' 

When  the  vascular  system  of  the  QOI  damaged  or  oblite- 

rated by  the  obstruction  «>f  the  glomerular  and  interlobular  capillaries  the 
tl  running  towards  the  medullary  zone  (the  arteriie  r»  become 

widely  dilated,  and  the  greater  part  of  the  blood-stream  pa.-- 
through  the  medulla. 

In  the  arteriosclerotic  kidney  there  is  little  or  no  hyperplasia  aA 
connective  tissue,  and  the  capsule  of  Bowman  is  seldom  j 
thickened.     Here  and  there  however  the  connective  i 
of  rellular  infiltration  (q), 

GULL  and  Sutton  {Med  chir.  Trans,  lv.  1S72)  were  the  first  to  call  special  at- 
tention to  the  arterial  changes  associated  with  contracted  kidney;  they  'i 
tho  condition  as  '  arfcerio-capiUary  fibrosis.*    Their  statements  were  1 
■DttfeewheA  Inking  in  precision,  and  they  did  not  sufficiently  distinguish  between 
primary  art^rinsclerosis  and  the  secondary  form  associated  with  in 
phriti-.     l>r.   GdOROE  Johnson  (Lectures  on  Bright* 8 disease  Loudon  1873)  <irp* 
Attention  to  the  hypertrophy  of  the  muscular  coats  of  thcnrterinh 
chronic  Iciihnv  diseases;  he  interpreted   the  vascular  change  as  ueoondl 
Germany  ThoMa  and   Ewam)  {Virch.  Arch.  vol.  71)  minutely  investigate*!  the 
vascular  changes  in  contracted  kidney,  but  they  too  failed  to 
various  forms  of  the  affection.     Zieoler  (Deutweh.  Arch.  /,  kUn.   V 
disenssed  in  detail  the  great  importance  of  primary  changes  in  the  ve€ 
mining  the  contraction  of  the  kidney,  and  showed  that  primary  Bclero- 
rise  to  a  special  form  of  contraction,  for  which  he  accordingly  sugge 
pEtm  arteritwrlemtic  atrophy.     Leyden  has  recently^  </«i.  fl  •• 

and  Rosenstein  (Trans,   internal,  wud,  Cowjress  it,  London  1882)  exam toed  lh* 
suhject  very  fully,  and  proposes  to  call  the  affection  renal  sclerosis.     Zlegu.R^" 
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jects  to  this  term  on  the  ground  that  Heterosis  of  an  organ  implies  induration,  ami 
the  absence  of  induration  in  the  arteriosclerotic  kidney  is  what  essentially  diaiin- 
guishea  it  from  the  cirrhotic  contracted  kidney.  See  also  Hcjlsti  {D.  Arch.  f. 
klin.  Med,  XXXV11L  1885),  and  Gull  {Amer.  ./num.  nwd  sci.  I860). 

The  vascular  change  as  we  have  seen  begins  usually  in  the  arteriole's.  There 
is  however  evidence  that  the  glomeruli  may  be  the  seat  of  primary  sclerosis,  the 
capillaries  becoming  obstructed  by  a  hyaline  thickening  of  their  walls.  It  i* 
worthy  of  note  that  arteriosclerotic  contraction  is  very  common  among  work'  is 
in  lead,  especially  in  the  young,  the  sclerotic  change  is  most  marked  in  the 
smallest  vessels  and  in  the  glomeruli.  It  would  thus  appear  that  lead  has  a  selec- 
tive degenerative  action  on  these  parts  of  the  vascular  system.  The  affection 
is  usually  accompanied  by  symptoms  of  gout.  See  Ollivier  (Archive*  generates 
tie  mid.  1863),  Dasjoy  (ibid.  1864),  TraURR  (.4%  *»«*■  CentralzeiUmg  IHfll). 
Dickinson  {Diseases  of  the  kidney  &  London  1877),  Hofpa  ( Utb,  .Wphritin  xutur- 
mna  Freiburg  18S3),  Charcot  and  Gombault  (.4rcA.  de  Physiologic  1881),  Wag- 
ner (Ziemssen's  Handb.  d.  spec.  Path.  M  edition  lkj,  Garrgd  {Gout  and  Rlveu- 
matic  tjout  3d  edition  Loudon  187$), 

Arteriosclerotic  contraction  i.s  very  gradual  in  its  progress.  Albuminuria  is 
slight  or  absent  altogether.  Cardiac  hypertrophy  may  ensue  as  in  other  atrophic 
affections  of  the  kidney.  For  cases  see  LEMCKE  {Dettt.  Ardi.  /.  klin.  Med.  XXXV. 
with  references  ),  Schuchardt  {Berl.  Min.  WocJi.  41,  1882), 


527.  The  renal  vessels  having  no  arterial  anastomoses,  when  a  renal 
arteriole  is  blocked  by  an  embolus  embolic  infarction  ensues.  Imme- 
diately after  the  stoppage  of  the  circulation  through  the  region  supplied 
by  the  embolised  vessel  there  is  no  apparent  change  in  the  renal  tissue. 
In  a  few  hours  however  the  starved  tissue  dies,  and  gradually  assumes  a 
turbid  grayish  or  yellowish  tint.  Present^  there  is  more  or  less  exten- 
sive hyperemia  and  htemorrhage  and  the  pallor  of  the  dead  tissue  disap- 
pears at  least  in  part  Litten's  investigations  show  that  the  haemor- 
rhage takes  place  chiefly  from  the  capillaries,  and  is  in  fact  an 
extravasation  from  engorgement  (x\.rt.  30).  The  blood  in  the  capillaries 
of  the  embolised  region  being  derived  solely  from  the  neighboring  capil- 
laries the  pressure  is  insufficient  to  drive  it  through  them  into  the  larger 
veins;  stasis  ensues,  and  soon  the  capillaries  and  venules  are  distended 
with  blood,  which  at  length  escapes  into  the  surrounding  tissue.  The 
extravasation  takes  place  mainly  from  the  mtertubular  capillaries,  but 
blood-cells  aud  plasma  mwy  escape  from  the  glomeruli  likewise  and  MM 
cumulate  within  the  capsules  and  tubules.  Cohnheim  and  Gdillebeau 
have  nought  to  make  out  that  a  certain  amount  of  reflux  takes  plu  c 
from  the  veins  of  the  embolised  region. 

The  hemorrhage  may  be  slight  aud  limited  to  the  marginal  zone  of 
the  region,  or  it  may  be  great  and  extend  over  the  whole  of  it.  In  the 
latter  case  the  eutire  patch  becomes  uniformly  dark-red  or  mottled  with 
red  and  gray.  Very  soon  however  this  appearanco  changes,  the  centre 
of  the  patch  becoming  rapidly  pale  again  by  the  diffusion  and  absorption 
of  the  coloring-matter  of  the  blood.  The  infarct  then  closely  resem- 
bles a  simply  anemic  patch. 
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Iii  i  few  days  after  the  embolism  the  infarct  appears  as  a  more  or  lea 
regularly-shaped  wedge  or  cone  of  a  dull  yellowish  or  grayish  tint,  sur- 
rounded by  a  zone  of  hemorrhagic  infiltration.  Sometimes  a  narrow 
white  zone  intervenes  between  the  latter  and  the  pale  centre. 
white  zone  contains  vessels  filled  with  plasma  and  a  great  mu! 
white  blood-cells.  The  base  of  the  cone  is  always  directed  outwards, ami 
its  apex  is  rounded  off. 

The  size  of  the  infarct  depends  on  the  size  of  the  obstructed  anery. 
The  smallest  may  be  no  larger  than  a  millet-seed;   more  commonly 
are  larger,  measuring  from  4  to  10  mm.  at  the  base,  and  extending  to  the 
middle  of  the  cortex  or  even  to  the  boundary  zone;    now  and  then  thej 
are  so  large  as  to  include  a  third  or  more  of  the  whole  kidney. 

The  renal  epithelium  perishes  some  two  hours  after  the  circulation 
ceases  (Litten);   it  becomes  homogeneous,  or  turbid  and  granular, 
ceases  to  take  up  staining-reageuts.     The  nuclei  become  pale  and  indis- 
tinct, and  ultimately  dissolve  or  break  up  into  fragments.     At  first  the 
dead  cells  retain  their  normal  place  and  arrangement,  but  pre-, 
some  of   them  break  away  from  their  attachment   to   the    m 
propria  of  the  tubule  and  are  transformed  into  struct d  i  and 

blocks,  or  they  crumble  into  amorphous  granules.  Sometimes  a  part  of 
the  necrosed  and  detached  epithelium  becomes  calcified.  Meanwhile  the 
intertubular  connective  tissue  swells,  being  pervaded  with  liquid 
blood-cells  or  granular  detritus.  The  former  are  met  with  chiefly  in  the 
red  marginal  zone,  the  latter  in  the  pale  centre.  The  nuclei  of  th* 
nective  tissue  are  pale  and  some  of  them  lose  their  outline,  while  the 
membrana  propria  of  the  tubules  is  more  or  less  swollen  up. 

The  glomeruli  remain  for  a  considerable  time  unaltered,  but  by  tod 
by  they  too  lose  their  nuclei  and  are  transformed  into  colorless 
spherules  in  which  the  constituent  parts  are  no  longer  distinguish 
When  blood  has  escaped  from  the  glomerular  capillaries  into  the  ca] 
and  its  tubule,  the  blood-cells  may  disintegrate  into  granular  mi 
which  form  brownish  casts  of  the  lumen.  But  these  are  never  numerous, 
and  are  often  absent, 

528.  The  changes  just  described  take  place  of  course  only  in  the 
region  where  the  tissue  perishes,  that  is  to  say  in  the  central  part*  and 
in  a  portion  of  the  marginal  zone  of  the  infarct.  This  region  gradually 
becomes  disintegrated  and  liquefied,  its  structural  elements  Iofifl| 
distinctness  more  or  less  completely.  Even  the  fibrous  structures  md 
the  glomeruli  may  in  extreme  cases  break  down  and  ultimately  dissolve 
like  the  rest. 

Notwithstanding  this  a  focus  of  true  colliquative  softening  is  scMoia 
produced,  inasmuch  as  the  products  of  disintegration   and  liquei 
are  absorbed  as  fast  as  they  appear.     The  epithelial  cells  are  the  only  el<*- 
ments  which  disappear  entirely  over  any  considerable  area,  the  fibroas 
tissue  and  glomeruli  in  great  part  remain  undissolved,  though  of  course 
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they  are  greatly  altered.  In  toe  smaller  infarcts  no  part  of  the  fibrous 
struct  are  entirely  disappears. 

Tin  ted  disintegration  of  part  of  the  tissue  is  accompanied 

by  degenerative  changes,  chiefly  fatty,  of  other  parts.  They  are  later  in 
appearing,  and  ailect  the  elements  which  do  not  at  once  undergo  necro- 
sis. The  renal  epithelium,  the  glomeruli  and  their  capsules,  and  the 
tibrous  stroma  appear  beset  with  oitglobules,  though  the  fatty  change 
never  becomes  extensive  or  extreme.  Fatty  degeneration  may  affect 
those  glomeruli  'whose  vessels  remain  intact  as  well  as  those  where  ob- 
struction or  obliteration  has  taken  place.  Collapsed  and  functionless 
tubules  occasionally  become  distended  with  oil-globu!es,  which  may  also 
make  their  appearance  in  the  lumen  of  tubules  that  remain  healthy. 

Some  portions  of  the  embolised  region  may  promptly  receive  a  sup- 
ply of  blood  from  the  neighboring  capillaries  or  from  the  vessels  of  the 
capsule  which  penetrate  the  tissue  of  the  organ  (Litten,  Pautyxski). 
In  other  parts  the  interrupted  circulation  may  in  a  few  days  be  partially 
restored  by  the  opening  up  of  collateral  channels,  or  of  the  obstructed 
vessel  itself  through  shrinking  or  absorption  of  the  embolus.  The 
restoration  of  the  circulation  can  hardly  ever  (at  least  in  the  larger 
infarcts)  be  sufficient  to  repair  fully  the  damage  done  to  the  renal  tissue. 
Some  of  the  tubules  and  glomeruli  always  perish  outright,  or  become  so 
atrophied  that  they  no  longer  perform  their  functions. 

Complete  restoration  of  an  embolised  region  is  in  fact  possible  only 
when  the  normal  circulation  is  very  speedily  re-established.  If  a  glome- 
rulus be  permanently  obstructed  its  tubule  can  no  longer  be  restored  to 
its  normal  state.  If  the  conditions  are  so  favorable  that  its  epithelium 
once  partially  degenerated  is  reproduced  by  multiplication  of  the  remain- 
ing cells,  the  new  elements  remain  small  and  functionless.  The  same  is 
true  of  the  epithelial  elements  which  do  not  perish  outright,  if  the  cir- 
culation through  the  corresponding  glomerulus  is  permanently  inter- 
rupted. 

Tiu'  loss  of  tissue  brought  about  by  the  embolism  results  in  the 
formation  of  a  contracted  cicatrix,  which  looks  gray  or  reddish  according 
to  the  blood  it  contains,  and  in  later  stages  may  become  slaty- gray  or 
brown  from  pigmentation. 

In  large  infarcts  extending  through  the  whole  thickness  of  the  cortex 
the  centre  of  the  cicatrix  shows  no  trace  of  renal  structure,  but  is  occu- 
pied entirely  by  fibrous  tissue  partly  representing  the  original  stroma 
and  partly  of  new  formation.  Whitish  fibrous  nodules  with  few  nuclei 
represent  the  glomeruli,  the  capsule  of  Bowman  being  no  longer  recog- 
nizable. There  are  no  tubules,  the  only  trace  of  their  existence  being 
clefts  or  streaks  devoid  of  epithelium  scattered  through  the  cicatrix. 
The  larger  arterioles  are  collapsed  and  impermeable,  and  ill-defined 
against  the  surrounding  fibrous  tissue. 

Surrounding  the  obliterated  region  is  an  irregular  xoitfi  mt \t\xm  "nk\&k&v 
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the  fibrous  stroma  is  increased,  the  glomeruli  reduced  to  homogeneous 
denucleated  impermeable  spherules,  and  the  tubules  collapsed. 

The  altered  glomeruli  tuv  I  iu  a  capsule  which  is  either  normal 

or  consists  of  thickened  fibrous  tissue  disposed  in  coucentric  strata;  in 
recent  infarcts  the  glomeruli  may  show  a  few  scattered  oil- globules.  The 
tubules  are  either  empty  or  contain  small  epithelial  cells,  usually  lying 
without  regular  order  in  the  lumen.  Here  and  there  towards  the  mar- 
gin of  the  infarct  tubules  containing  fatty  epithelium  are  seen. 

The  intertubular  fibrous  tissue  is  always  increased;  in  parts  it  is  dense 
and  coarsely  fibrous,  in  others  soft  and  beset  with  numerous  round-cells. 
The  latter  are  more  numerous  as  the  cicatrix  is  recent  or  imperfectly 
developed.  Pigment  is  seldom  present,  though  occasionally  it  appears  in 
the  form  of  granules  and  crystals. 

The  boundary  between  the  cicatrix  and  the  healthy  tissue  is  seldom 
sharply  defined,  but  the  transition  from  normal  to  atrophied  tissue  is 
sufficiently  clear.  The  neighboring  healthy  tubules  sometimes  contain 
hyaline  casts. 

The  cicatrix  is  due  to  the  absorption  of  the  dead  and  degenerate 
tissue,  which  is  only  to  a  very  slight  extent  regenerated,  and  to  h 
plasia  of  the  fibrous  structures. 

The  number  and  magnitude  of  the  embolic  cicatrices  determine  the 
degree  of  distortion  which  the  kidney  as  a  whole  undergoes  by  their  ooo* 
traction.  When  they  are  numerous  and  large  the  bulk  of  the  Of 
may  be  considerably  diminished,  and  a  form  of  contracted  kidney  which 
we  may  appropriately  call  the  embolic  contracted  kidney  il  produced. 
It  is  always  characterized  by  the  irregularity  of  the  contraction. 

Emboli  containing  infective  matters  give  rise  to  metastatic  abaceasw 
(Art.  Ml), 

References:— Kikkes,  Med,  cMr.  Trans,  xxv.  (1843);  BrckmaNN,  Virch.  Artk 
vol.  20;  Cornil  and  Ranvieu,  Man.  d'hist,  path.  Paris  1878;  Argatinzkl. 
Ihitiwjr  s.  norm.  n.  path.  Aunt.  d.  Mere  1877;  UlTOOFF,  Exp.  B*tf\  »hn- 

f»  In,  Diss.  Berlin  Wis  Litten,  ZeiUchr.  f.  Itfin,  Med.  I.  (1879),  Unter*.  flfe.  &• 
h&m.  Infarct  Berlin  1879;  Cohnhei*,  AUg.  Path.  I,  Berlin  1882;  WmoOX, 
Virch.  Arch.  vols.  72,  7tt;  Gcillebeau,  Uelter  d.  Hist.  d.  haim.  In/arcte  Berne 
1880;  GRAwrrzand  Israel,  Virch,  Arch,  vol  77;  Talma.  Zeitschr,  f.  kUn.  Mid. 
1L  (1880);  Pautynski,  Virch.  Arch.  vol.  79;  Hamilton,  Liverpool  Med, 
Journ.  July  1883  (who  questions  the  existence  of  a  hemorrhagic  stage);  MooUNG, 
Zur  Entatehung  d.  hwmorrhogischen  Infarcts  Jena  1884  (with  an  admirable 
summary  of  the  literature), 

Litten  has  shown  experimentally  that  the  renal  epithelium  dies  if  deprived  of 
blood  for  two  hours.  If  the  deprivation  is  of  ahorter  duration  it  becomes  for  a 
time  incapable  of  performing  its  functions.  When  the  anaemia  is  maintained 
for  six  to  eight  hours  the  connective-tissue  elements  likewise  perish.  In  rabbits 
and  dogs  the  epithelium  when  killed  by  temporary  ligature  of  the  renal  artery  ii 
in  part  detached  from  the  tubules  and  forms  epithelial  casts  which  ultimately  be- 
come calcified. 

The  urine  secreted  by  a  kidney  in  this  state  of  anaemic  degeneration  anil 
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necrosis  is  found  to  contain  albumen,  Litten  holds  that  the  albumen  is  derived 
from  the  degenerate  epithelium,  inasmuch  as  the  glomeruli  are  apparently  un- 
altered* This  theory  cannot  be  confuted,  but  it  dOM  not  seem  necessary,  aeeiug 
that  the  admitted  degeneration  of  the  glomerular  epithelium  suffices  to  explain 
the  escape  of  albuminous  liquid  from  the  capillaries.  See  also  von  Wkrua, 
Yirch.  Arch,  vol  88, 


CHAPTER  LXVII. 


RENAL  DEPOSITS  DERIVED   FROM  THE    BLOOD. 


529.  Deposits  in  the  renal  tissue  of  solid  or  corpuscular  matters 

coming  from  the  blood  are  of  three  kinds. 

In  the  first  place  tliey  may  consist  of  foreign  substances  circulating 
in  the  blood.  Secondly,  they  may  consist  of  constituents  of  the  blood 
which  have  abnormally  escaped  from  the  blood-vessels,  in  coii 
of  morbid  changes  in  the  parenchyma  of  the  kidney.  Thirdly,  sub- 
stances normal  or  morbid,  which  in  health  remain  dissolved,  may 
under  special  conditions  be  precipitated  in  the  solid  form  within  th< 
ney*  In  many  cases  two  or  all  three  of  these  forms  of  deposits  are  met 
with  simultaneously. 

Substances  abnormally  escaping  from  the  blood-vessels  are  deposited 
in  the   fibrous  stroma  or  in  the  tubules,  whence  they  may  ultimately 
reach  the  collecting  tubes  and  the  pelvis  of  the  kidney.     From  the  pelvis 
they  may  be  at  once  carried  off  to  the  bladder,  or  they  may  remain  . 
considerable  time. 

Many  deposits  give  rise  to  an  appreciable  alteration  of  the  renal 
structures.  Others  induce  more  or  less  extensive  degenerations.  Of 
flammations.  In  this  respect  the  behavior  of  bacteria  reaching  the  kid- 
ney from  the  blood  is  very  various.  Anthrax-bacilli  may  crowd 
renal  vessels  without  giving  rise  to  degenerative  or  inflammatory  change 
while  the  micrococci  of  pyaemia  at  once  set  up  intense  inflammation  and 
wide  spread  necrosis  (Art.  543). 

According  to  Litten"  bacteria  may  so  multiply  and  accumulate  in 
the  Bowman's  capsules  and  in  the  tubules  as  to  distend  them  and  effec- 
tually block  them  up. 

530.  Leukemic  infiltration  of  the  kidney  is  one  of  the  result* of 
of  leukaemia  (Art.  260);  it  is  characterized  by  an  accumulation  of  white 
blood-cells  in  the  renal  tissue.  When  the  infiltration  is  well  marked 
the  kidney  becomes  pale-gray  in  color  and  is  somewhat  swollen;  or 
grayish  nodules  appear  scattered  through  it. 

See  Virchow  (GenHammelte  ANuxndl,  Frankfort  1856),  Fried RK1CB  (Arch.  /. 
path.  Anat.  xu.)t  BorrcHKB  {ibid,  xiv.j,  Rindfleisoh  (Path.  Hist  il  Loudon 
1878),  Greenfield  (TVaa*.  Path.  Sac,  xxix.  187S). 

Hemorrhagic  infiltration  is  usually  due  to  extravasation  of  W«d 
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from  the  glomeruli,  or  more  rarely  from  the  intertubular  capillaries.  As 
the  blood  escapes  from  the  capsule  of  the  mulpighian  body  into  its  tubule 
(Art.  .344,  Fig.  813)  the  infiltration  takes  the  form  of  reddened  streaks 
and  specks  of  the  size  of  1  millet-seed.  Such  extravasations  are  due 
partly  to  disturbances  of  the  circulation,  partly  to  alterations  or  degen- 
erations of  the  glomeruli;  but  large  hemorrhages  from  the  glomeruli 
are  seldom  due  to  mere  disturbances  of  the  circulation,  except  in  the 
case  of  embolism.  Blood  which  has  escaped  from  a  glomerulus,  espe- 
cially if  it  is  considerable  in  quantity,  usually  becomes  disintegrated 
within  the  tubules,  forming  granular  yellowish  or  brownish  casts  of  their 
lumina.  After  a  time  yellow  or  brown  pigment  granules  also  appear. 
As  these  lie  chiefly  within  the  epithelial  cells  (Art.  544,  Fig.  213)  we  must 
apparently  assume  that  the  pigment  is  formed  in  the  cells  from  the 
diffused  coloring- matter  of  the  blood.  It  is  however  possible  that  the 
cells  may  take  up  pigment-granules  lying  free  within  the  tubules.  This 
secondary  condition  is  referred  to  as  pigmentary  til  til  (ration. 

Blood-cells,  whether  entire  or  disintegrated,  which  reach  the  pelvis 
of  the  kidney  through  the  collecting  tubes  are  in  general  speedily 
removed  with  the  urine.  It  is  only  when  a  largo  intra-renal  haemorrhage 
has  taken  place,  or  when  the  mucous  membrane  of  the  pelvis  itself  is 
the  source  of  the  bleeding,  that  fibrinous  coagula  are  produced,  and 
then  they  take  the  form  of  tough  dirty-white,  yellow,  or  brown  clots. 

If  as  described  in  Art.  262  a  solution  of  haemoglobin  in  the  blood- 
plasma  has  taken  place,  the  dissolved  haemoglobin  and  methaemoglobiu 
are  excreted  through  the  kidney  (haemoglobin una).  At  the  same  time 
we  find  in  the  tubules  deposits  of  lustrous  reddish-yellow  or  brownish 
globules  of  haemoglobin,  yellow  and  brown  pigment-grannies,  and  less 
frequently  red  blood-crystals.  This  form  is  also  described  as  pigmentary 
infiltration,  but  more  fitly  perhaps  as  hemoglobin  infarction. 

The  pigment-granules  are  partly  deposited  as  such  from  the  blood* 
partly  precipitated  from  the  dissolved  coloring-matter  in  the  process  of 
excretion.  In  the  deeper  parts  of  the  kidney  these  products  of  disinte- 
gration of  the  blood  become  aggregated  into  brownish  granular  tube-casts: 
the  globules  of  haemoglobin  form  homogeneous  pale-yellow  casts. 

A  third  form  of  pigmentary  deposit,  biliary  infiltration,  is  due  to 
the  precipitation  of  yellow  or  brown  amorphous  granules  and  flakes  of 
bile-pigment.  It  is  a  result  of  icteric  contamination  of  the  blood.  These 
granules  lie  for  the  most  part  within  the  epithelial  cells,  especially  those 
of  the  convoluted  tubules.  Sometimes  crystals  of  bilirubin  are  formed; 
this  is  most  frequently  observed  incases  of  icterus  neonatorum. 

These  coloring-matters  may  give  the  kidney  a  dark-brown  (from 
methaemoglobiu)  or  a  yellow  or  brownish-yellow  tint  (from  bile-pigment). 
Deposits  of  amorphous  and  crystalline  pigment  appear  to  the  eye  as 
small  reddish-brown  to  black,  yellow,  yellowish-brown,  or  yellowish-red 
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spots  and  streaks.     In  adults  these  are  most  numerous  about  the  cartel, 
in  infants  chiefly  in  the  medulla  about  the  neighborhood  of  the  papilla, 

A   peculiar  form  of   pigmentation,    knowm  as  argyrosis  or  silver- 
staining,  is  due  to  the  deposit  of  silver-particles  in  cases  where  presta- 
tions of  the  metal  have  been  medicinally  administered.     The  pari 
lie  chiefly  in  the  medullary  zone,  and  give  it  a  dark-gray  tint. 

Small   haemorrhages  and   pigmentary  deposits  cause  no  p 
injury  to  the  renal  tissue.     Larger  hemorrhages  and  e 
of  methaemoglobin   and   pigment  may  give  rise  to  obstruction  ot 
tubules  and  degeneration  of  the  epithelium. 

References:— Ponfick,  Bert,  klin.  Woch.  17,  1876  and  46,  AtcU 

vols.  62,  88;  Lesser,  ibid.  vol.  79;  Ma tu  hand,  (bid,  vol.  77;  N&isskb,  ZeitscJir.f 
klin.  M>ui.  i.;  Adams,  Hicmojlobinansscheitiung  in 

1880;  Bostrom,    Ueb.  d.    Intoxication  dureh    d.   essbare  Morchd    btyrif 
Dent,  Afth.fi  feftjt,  Med,   xxxu.;  Lebedeff,  Virch,  Arch.  vwl.  91;  Lucusisoek, 
Pft&gera  Arch.  vol.  11;  Bonn,  Arch.  f.  cxp.  Path,  VI.;  M  Diss.  B 

1882;  LicnTHEiM,  SamttUung  klin.  Vurtrdtje  134;  Jacobi,  New  York  Med.  Rx.  II, 
1879;  Dreschfeld,  Tram,  internal,  Mf&  mnyressi.  London  1881;  Afana&sikw, 
and  Boas,  Arch./,  klin.  Med.  vi.  1BS3,  Virch.  Arch.  vol.  98. 

After  transfusion  of  blood   from  another  animal  (Paxum.  Pon 
severe  burns  (Ponfick,  Lssser,  Lichtheim),  poisoning  with  the  m  .room 

(Bostrom,    Ponfick),   and   subcutaneous   injection  of  glycerine  (  Lccrsingek. 
hemoglobinuria  DAI  been  observed;  and  after  poisoning  with  potassium  dll 
inethaemoglobinuria  (Marcuand,  Lebedeff,  Jacobi,  Dkesckfeldi.     Ajoooc 
t<>  tb+«  recent  researches  of  Ponfick  {Congress /.  innere  Medicin  Wiesbaden  l$W} 
haemoglobin  is  excreted  not  only  by  the  glomeruli  but  also  by  the  renal  epithelium. 
see  also  Adami  [Journ.  of  Physiol,  vi.  1885). 

The  obscure  affection  known  as  intermittent  or  paroxysmal  haemoglobiuoril 
appears  to  be  associated  with  no  recognizable  anatomical  alteration  Ifirr 

other  than  luemurrhagic  and  pigmentary  infiltration  and  congestive  byptfl 
See  the  references  in  Art.  263;  alsnMuRRi,  Delia  imogfabtnuHa  dafrtddo  ll.4ngos 
1880;    Cohnbeim.   Allg,  Path.   u.   Berlin   1882  KKNZIB,    Law-l    I. 

Dickinson,  Jto-naland  urinary  affections  m.  London  1883;  Roberts.  Urinary  a*l 
renal  disease*  London  1885. 


531.    Uric  acid,  whether  produced  in  normal  or  abnormal  quantity 
(us  in  gout),  may  be  deposited  in  the  kidney  in  the  solid  form  om 
urates  when  the  water  excreted  is  incapable  of  holding  it  all  in  solution. 

peeklij  apt  to  take  place  (according  to  Voit  and    Hovt 
when  the  urine  becomes  acid  by  fermentation,  and   acid  sodium  pk# 
phate  being  present  decomposes  the  alkaline  urates  of  the  urine  to 
basic  phosphate. 

The  deposit  consists  partly  of  uric  acid,  partly  of  urates  and 
cially  sodium  urate:  it  takes  the  form  of  amorphous  granular  masses  or 
acicular  crystals.     These  lie  in  the  tubules,  chiefly  the  collecting  tubulin 
and  partly  in  the  connective  tissue. 

The  smallest    deposits    arc  not  visible   to  the  unaided  eye. 


or  of 
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abundant  precipitation  gives  rise  to  the  powdery  or  coarsely  granular 
deposits  known  as  gravel  or  to  renal  calculi.  • 

Ur:itic  deposits  are  most  frequently  met  with  in  new-born  infants, 
especially  such  as  die  two  to  fourteen  days  after  birth.  In  the  first  two 
days  of  life  and  in  infants  who  have  not  breathed  they  are  rarely  found. 
Apparently  the  rapid  metabolic  rfuwiges  which  take  place  after  birth  ure 
accompanied  by  the  production  of  so  much  uric  acid  that  the  urine  is 
JBMpablo  of  holding  it  all  in  solution.  These  deposits  in  infants  are 
sometime*  described  as  nratic  infiltration.  They  consist  of  ammo- 
nium and  sodium  urates;  they  lie  in  the  medullary  zone,  and  appear  as 
pale  yellowish-red  streaks. 

In  adults  the  nratic  deposits  usually  take  the  form  of  sand  or  gravel, 
and  lie  both  in  the  cortex  and  the  medulla,  as  well  as  in  the  caliccs  and 
pelvis  of  the  kidney:  they  vary  greatly  in  amount  in  different  cases.  In 
the  calicesand  pelvis  they  of  ten  become  aggregated  into  concretions  from 
the  size  of  a  pea  to  that  of  a  hazel-nut,  and  are  then  known  as  renal 
calculi.  Occasionally  these  take  the  form  of  large  branching  casts  of  the 
infundibulum  and  its  ramifications,  and  then  look  something  like  masses 
of  coral. 

^Urafcic  calculi  are  hard,  yellow  brown  or  red  in  color,  and  are  smooth 
llighfclj  nodular  on  the  surface.  Small  calculi  have  a  crystal  line 
fracture,  but  the  larger  ones  are  amorphous  and  often  wood-like  in  tex- 
ture. These  deposits  whether  in  the  substance  of  the  kidney  or  in  its 
pelvis  may  give  rise  to  disorders  of  secretion  or  to  inflammation  (Art. 
555), 

References  on  nratic  deposits: — Garrod,  On  gout  and  rheumatic  gout  London 
1876;  Heller,  Die  Harnconcretionen  Vienna  1860;  Neubauer  and  Voqel, 
Amtlyse  «/.  Barns  Wiesbaden  1881;  Salkowski  and  Leube*  DieLehrevom  Ham 
Berlin  1882;  Charcot,  Lecons  &ur  ks  maladies  due  foie  et  des  reins  Paris  1877; 
CoffNHBia,  AUg.  Path.  n.  Berlin  1382;  Senator,  Ziemsstrts  Cyclop,  xvi.;  Ku« 
STEIN,  ibid.  xvr,,  and  Die  Naturu.  d.  Behandiung  d.  Gicht  Wiesbaden  1889,  trans. 
by  Scott,  London  1885;  VirchoW,  Bert.  klin.  Woch.  18H4;  DICKINSON,  Rr  uul  and 
urinary  diseases  \\\.  London  1885;  Ralfe;  Diseases  of  the  kidney*  London  1883, 

On  nratic  in  tilt  ration  in  infant*:— Vmctiow,  Qemmmelte  Abba  n  < tin  ngen  Frank- 
fort 18J>6;  Schlossberoer,  Arch./,  pfiymnlog.  Heilk.  ix.  (1850)1  B.  Schultzk. 
Deutsche  Ktinik  1958]  Raphael,  Brit,  Med.  Journ.  1,  1870;  Ltman,  Handb,  d. 
gerichtl,  Med,  il  (1882), 

According  to  the  researches  of  Carter  (Urinary  calculi  London  1873),  Ord 
(Influence  of  colloids  London  1870),  Ebstein  {Congress/,  inner*  Med,  Wiesbaden 
1883)  all  nratic  concretions  contain  a  colloid  or  albuminoid  matrix,  in  which  the 
various  salts  are  deposited  and  by  which  they  are  cemented  together. 

532.  Concretions  of  calcium  phosphate  and  carbonate  deposited  in 
the  kidney  constitute  what  is  called  calcareous  infiltration.  It  occurs 
chiefly  in  aged  persons,  in  whom  resorption  of  the  bony  structures  is 
active;  hut  it  may  occur  without  such  resorption.  The  deposits  tfre  in 
the  form  of  white  grains,  spherules,  and  nodules,  and  lie  for  the    most 
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part  in  the  looped  tubules  of  the  medullary  zone,  though  some  msj  be 
observed  in  the  cortical  tubules  in  the  fibrous  stroma,  and  even  in  the 
glomeruli. 

Calcium  phosphate  may  form  gravel  and  small  calculi  in  the  pelvis 
of  the  kidney;  the  calculi  are  smooth  and  facetted,  and  of  various  de* 
grees  of  hardness. 

Calculi  of  calcium  carbonate  are  very  rare;  they  are  brown  or  yellow 
and  hard.  This  salt  however  not  infrequently  forms  a  constituent  of 
other  kinds  of  calculi. 

Oxalic  iicid.  Whether  ingested  with  the  food  or  formed  from  the 
decomposition  of  uric  acid,  may  be  deposited  in  the  kidney  or  its  pelvis 
M  '  dumb-bells'  or  octahedral  crystals  of  calcium  oxalate.  This  occurs 
when  the  amount  of  acid  sodium  phosphate  in  the  urine  is  insufficient 
to  maintain  in  solution  the  quantum  of  oxalic  acid  present.  Within  the 
kidney  the  oxalate  forma  white  deposits,  In  the  pelvis  it  forms  pale  or 
dark  brown  warty  or  spiny  calculi.  Pure  oxalate  calculi  are  very  rare. 
The  salt  more  frequently  occurs  as  a  constituent  of  uratic  calculi. 

Triple-phosphate  of  ammonium  and  magnesium  occurs  as  soft 
crumbly  white  concretions,  seldom  pure,  but  frequently  forming  a  coat* 
ing  on  uratic  calculi.  The  deposit  is  produced  chiefly  in  ammoniaeal 
decomposition  of  the  urine;  ammonium  carbonate  is  first  formed,  and 
this  precipitates  the  earthy  and  ammonium  phosphates.  The  crystal* 
of  the  triple-phosphate  have  usually  the  so-called  ' surrophagus-f Cffl*V 
derived  from  a  rectangular  prism  by  cutting  off  the  angles  and  ed 

In  rare  cases  renal  concretions  and  calculi  are  found  which  oobi 
cystine,  an  abnormal  constituent  of  the  urine  containing  sulphur  and 
crystallizing  to  hexagonal  plates.     They  have  rounded  corners,  are 
and  wax-colored,  and  show  a  radiate  crystalline  fracture. 

Xanthine  calculi  are  extremely  rare:  they  are  pale  or  dark  brown, 
very  hard,  and  not  unlike  uratic  calculi. 

In  one  case  (Okd,  Trans.  Path.  Boc.  xxix.  1878)  a  concretion  consist* 
ing  chiefly  of  indigo  has  been  found  in  the  kidney. 

All  the  forms  of  renal  concretion  and  calculus  may  give  rise  toinnam- 
tn,  and  occur  on  one  side  or  on  both.     The  condition  of  a  kidney 
containing  a  calculus  in  its  pelvis  is  frequently  referred  to  as  nephro- 
lithiasis (Art.  553). 

References:— Reneke,  Die  Qxcdurie  GOttingen  1852;  Nevbaurr  and  VoGSW 
loc.  cit. ;  Salkqwski  andLEUBE,  loc.  cit. ;  A.  Frankel,  Zeitschr.f.  klin,  ^ 
Litten,  Virch.  Arch.  vol.  80;  Roberts,  loc.  cit.;  Waqstaffe,  Trtina.  R/r 
xn.  (1868);  Be  ale,  Urinary  deposits (plates)  London  1883;  DICKINSON  loc,  dt> I 
Roberts,  loc.  cit. 

LrrTEjr  asserts  that  masses  of  micrococci  within  the  glomeruli  and  I 
may  become  calcified.     The  calcareous  deposit  in  the  glomeruli,  tubules,  **■ 
rena!  epithelium  may  be  so  excessive  that  the  function  of  the  kidney  is  giwlr 
interfered  with. 
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533.  When  the  glomeruli  and  their  epithelium  are  seriously  injured, 
or  the  circulation  through  them  greatly  disturbed,  certain  components 
of  the  blood  may  escape  from  their  vessels  which  normally  are  held  back. 
In  like  manner  substances  may  escape  from  the  intertubnlar  capillaries 
into  the  tubules.  This  is  most  notably  the  case  with  regard  to  the 
*e  rum -album  en  of  the  blood,  which  in  morbid  conditions  passes  in 
greater  or  less  amount  into  the  urine  (albuminuria). 

This  albumen  comes  from  the  glomeruli  in  the  soluble  form;  but 
nrithin  the  tubules  it  may  coagulate  and  thus  give  rise  to  granular  or 
homogeneous  casts,  especially  in  the  region  of  the  loops  of  Henle,  but 
aften  in  other  parts  also.  These  casts  are  known  as  hyaline  casts 
sr  cylinders,  and  there  is  no  doubt  that  they  may  consist  exclusively  of 
transuded  serum-albumen,  though  they  are  also  formed  in  other  ways. 

In  many  affect i  ms  of  the  kidney,  especially  those  of  an  inflammatory 
kind,  the  renal  epithelium  degenerates  or  breaks  down  and  desquamates. 
Moreover  we  know  that  from  the  glomeruli  and  tubules  there  escape  not 
only  serum-albumen  but  also  white  blood-cells.  In  many  morbid  affec- 
tions therefore  the  tubules  contain  not  only  soluble  albumen  but  also 
albumen  derived  directly  from  the  protoplasm  of  cells,  and  this  albumen 
like  the  other  may  take  part  in  the* formation  of  tube-casts.  In  the  first 
place,  the  desquamated  epithelial  cells  become  agglutinated  into  cast3 
Df  the  tubules:  these  have  received  the  name  of  epithelial  easts.  So 
ilso  the  granular  albuminoid  and  fatty  products  of  their  disintegration 
may  in  like  manner  give  rise  to  fatty  casts.  Again  the  epithelial  cells 
ml  leucocytes  or  their  albuminous  detritus  may  become  transformed 
md  fused  into  compact  hyaline  masses,  or  homogeneous  masses  may 
escape  from  the  bodies  of  the  degenerating  cells  and  coalesce  into  homo- 
geneous cylinders.  Finally,  both  epithelial  cells  and  extravasated  leuco- 
tytes  dissolve  in  the  albuminous  urine  flowing  through  the  tubules,  and 
n  this  form  play  their  part  in  the  production  of  casts.  The  granular 
tasts  derived  from  blood-disintegration  have  already  been  spoken  of 
Art.  530). 

Tube-casts  may  in  certain  circumstances  be  washed  out  of  the 
ubules,  and  so  escape  from  the  kidney*.  The  greater  number  however 
emain  insituf  and  are  either  redissolved  or  become  more  firm  and  dense 
to  as  somewhat  to  resemble  wax  (waxy  casts).  These  occasionally  give 
;he  reaction  of  the  amyloid  substance. 

In  addition  to  these  ca^ts,  formed  at  least  in  part  from  transuded 
albumen,  we  may  have  homogeneous  cylinders  which  are  purely  epi- 
thelial in  their  origin.  These  have  been  described  in  Art.  525  (Fig.  203) 
as  colloid  casts. 

References  on  the  formation  of  tube-ca^tar—  Bayer,  Arck.  d.  Reilk,  1808;  AXEL 
Key.  Schmidt's  Jahrb.  vol.  114  (18ft7};  Bcrkhart,  Die  Harrwylinder  Berlin  1874; 
Axel  Kky  and  LaNOHanS,  Virck.  Arck.  vol.  70;  B ARTELS,  Ziemxsen's  CycL  XV.; 
WsissoeaBER  and  Perls,  Arch,  /.  exp.  Path,  vi. ;  Finlayson,  Brit.  For,  Med,  Hev* 
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Jan.  1876  (on  tube-c^sts  without  albuminuria) ;  Rovida,  MoteschoW*  UnUmck 
XI.;  HuppEitT,  Virch.  Arch.  vol.  59;  Ribbert,  Cent  /.  med.  Wiss.  1879.  Nephri- 
tis u.  Albu minnrie  Bonn  18$!;  Thomas.  QerhardVs  Haudb.d.  KinderkTankh.fi , 
Weioert,  5a»iw?fai*7  fctfn.  F^rtnO^  102,  163;  Posntir,  C«?»f,  /,  mecL  Wr 
Virch.  Arch,  vol,  79;  Cornil.  Jaunt,  deVanat.  1879,  Practitioner  XXVni 
Saundby,  Birmitvih<iinM*L  ftsttfaeSep.  1883  (with  references);  Knoll,  Zriticfcr. 
/.  jBeilfc.  v. 

The  formation  of  casta  from  epithelial  cells  haa  been  apecially  investigated  bj 
Langbans.  He  showed  that  the  glomerular  epithelium  may  furnish  the  material. 
The  cell1*  are  shed  into  the  lumen  of  the  capsule,  reach  the  tubule,  and  break  up 
into  j^ranular  maaws:  these  presently  become  clear  and  swell  up,  and  coalesce 
into  homogeneous  cylinders. 


CHAPTER  LXVIII 


RENAL    DEGENERATION    AND    NECROSIS. 

534.  When  poisonous  or  otherwise  noxious  matters  are  excreted  by 
the  glomerular  and  renal  epithelium,  or  when  the  nutrition  of  the  renal 
tissue  is  impaired  in  consequence  of  changes  in  the  blood  or  in  the  circula- 
tion, degenerative  changes  make  their  appearance  in  the  glomeruli  and 
tubules,  and  these  changes  are  generally  demonstrable  by  careful  micro- 
scopic examination.  The  most  frequent  changes  are — cloudy  swelling, 
necrosis,  and  fatty  degeneration. 


^ 


Fio.  2M5.     Cujruv  hwkllemo  or  the  rex.ii,  kpitueupu. 

t Preparation  treated  with  chromic  add  and  ammonia;    X  800.) 

a,  normal  epithelium  <■,  <v*)la  In  extreme  degeneration 


ft,  cloudy  swelling  commencing 


tt,  loose  degenerate  epithelium 


Cloudy  swelling.  The  epithelial  cells  (Fig.  205  a)  of  the  convo- 
luted tubules  are  usually  wedge-shaped  or  conical;  by  broadening  of  the 
ipex  they  may  become  more  cylindrical,  aud  by  expansion  of  the  base 
somewhat  mushroom-shaped.  The  outer  (parietal)  half  of  each  coll  is 
striated  with  radial  rod-shaped  markings,  due  either  to  differentiation  of 
3 
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the  eel  I  -protoplasm  into  two  substances  of  different  refractive  power,  or 
to  splitting  and  fibrillation.     The  inner  (apica!)  half  of  the  cell  isli 
geneous  or  finely  granular,  and  in  some  cases  terminates  in  aproces- 
which  ends  in  ;i  free  point  or  flattened  plate,  or  joins  with  other  projeo 
tions,  or  simply  lies  over  on  the  apex  of  the  neighboring  cell. 

In  the  ascending  limb  of  Uenle's  loops  the  cells  are  similar  in  form 
but  somewhat  shorter;  in  the  descending  limb  the  striated  portion  of  th- 
cell  is  contracted  to  a  kind  of  basal  plate.  The  epithelium  of  the  inter- 
calary tubules  and  collecting  tubes  is  unstriated. 

The  condition  known  as  cloudy  ■walling  is  accompanied  by  a  slight 
enlargement  of  the  kidney,  the  cortex  assuming  a  turbid  gray  orgr&; 
red  tint  something  like  the  tint  of  renal  anaemia,  but  less  translucent.   If 
the  interlobular  veins  contain  blood  the  section  appears  streaked  with 
red,  while  tho  medulla  is  generally  livid. 

When  the  affection  first  sets  in  the  striated  cells  of  the  cortex  become 
more  markedly  granular  (b).     The  striations  become  less  fine  (Nau* 
wehck)  and   then  appear  to  break  up  into  granules.     Then  the  apical 
part  of  the  cell  becomes  granular,  the  whole  cell  swells  up,  and  lo?« 
normal  shape.     The  processes  become  swollen,  and  are  ultimately  enVe-l. 
The  nucleus  soon  becomes  distended   to  a  clear  vesicle  and  disappears, 
and  the  cell  looks  uniformly  turbid  and  granular  (fl  <I),     At  this  stage 
the  erlls  Income  loosened  from  each  other,  and  somewhat  raised  up  from 
their  basal  membrane.     At  length  oil-globules  may  make  their  appear- 
ance in  the  body  of  the  cell,  which  then  breaks  up  aud  dissolves.     In  the 
convoluted  tubules  the  first  minute  oil-globules  usually  appear  at 
bases  of  the  cells;  in  the  collecting  tubes  they  appear  round  the  niK- 
(Nauwerck).     This  series  of  changes  is  very  frequently  met  with  in  in- 
fective fevers,  such  as  typhus,  small-pox,  purulent  mil 
las,  septicemia,  diphtheria,  etc,  and  usually  extends  over  the  greater 
part  of  the  cortex.     If  the  change  has  not  gone  far  the  cells  may  recover; 
but  where  the  associated  dropsical  or  fatty  degeneration  has  taken  p 
the  epithelium  can  only  be  replaced  by  regenerative  multipi 

The  glomeruli  and  their  epithelium  usually  show  no  visible  change 
though  now  and  then  some  of  the  cells  look  swollen,  turbid,  and  granu- 
lar or  powdered.  It  is  also  worthy  of  note  that  in  some  cases  hemor- 
rhage  may  occur  from  the  glomeruli,  distending  their  capsules  *M» 
tubules  with  blood,  and  giving  riso  to  red  streaks  and  spots  on  the  section 
of  the  cortex.  Theae  hemorrhages  are  due  either  to  obstruction  of  the 
capillary  circulation  in  the  swollen  parenchyma,  or  to  degenera: 
the  glomeruli  themselves.  When  the  cloudy  ehauge  has  advai 
fatty  degeneration  in  tho  tubular  epithelium,  that  of  the  glomeruli  an" 
their  capsules  may  also  become  fatty. 

In  tke  above  account  of  the  degenerative  changes  aiiV*cting  the  renal  «pi*^ 

lium  no  reference  has  been  marie  to  tha  statements  of  other  authors  on  ths  ^ 

;  the  account  rests  solely  on  the  observations  made  in  Zieoler's  own  labor* 
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lory  in  collaboration  with  NaUWERck.  In  many  memoirs  on  the  subject  no 
mention  is  made  of  the  mode  of  preparation  adopted,  or  hurdening-fluidti  and 
reagents  have  been  used  which  greatly  alter  the  renal  epithelium.  Alcohol  espe- 
cially is  entirely  inadmissible  in  such  investigations. 

References:— Klebs,  Httnb.  d.  p<tth>  Anat.;  Rindfleisch,  Path.  Histology  11. 
(New  8yd.  Sue.)  London  1873;  PoNFICK.  Bed.  klin  Woeh.  1876-77.  Virch.  An-U. 
vol.  88;  Bostrox,  Ueber  d.Intox.  durch  d.  csxbare  Morehel  Leipzig  1882;  Bartels, 
Zicmssen's  Cyclop,  XV.;  Wagner,  ibid.  (3<i  German  edition)  ix.;  Brault,  Jourti. 
de  Vanat,  xvi. ;  Eckstein,  Deutaclie  mud,  Woch.  1882;  Gaucher,  Lancet  1,  1881; 
Jacobi,    GerJiardVs  Handb.  d.  Kinder  hranJch,  n.;  Thomas,  Mi  Vf,;  Weigert, 

tSammlung  klin.  Vortr&ge  162,  1*53;  March  and.  Virch.  Arch.  vol.  77;  Leredeff, 
ibid,  vol,  01;  P.  Furbrinqer,  ibvi.  vol.91;  Lassar,  ibid.  vol.  77;  Nauwebck, 
Beitr&ge  z.  EenntnUa  d.  Alorbm  Brightii  Jena  1884. 

535.  Dropsical  degeneration  of  the  renal  tissue*  aud  especially  of 
the  epithelium,  plays  n  great  part  in  the  pathology  of  the  kidney.  The 
glomerular  epithelium  (Fig,  207)  and  that  of  the  convoluted  tubules 


Fig.  906.    Necrosis  or  the  tobetlak  epithelium  w  ICTERUS  GRAVIS. 

{Hardened  in  MkUer*  fluid,  stained  with  gentian-violet,  and  mounted  in  Canada 

X  BQQ,) 

a,  normal  convoluted  tubule  d,  convoluted    tubule    w(tb    epithelium    partly 

6.  ascending  limb  of  Henle'a  loop  sound,  and  partly  necrosed 

c,  (xmvoltjtad  tubulin  with  ne?roeed  epithelium    t,  unaltered  stroma,  with  Mrrnd  -irniih 


(Fig.  206)  is  the  most  frequently  affected,  less  frequently  that  of  the 
straight  tubules  and  collecting  tubes.  When  the  degeneration  passes 
into  necrosis  the  tubular  epithelial  cells  become  either  turbid,  or  pale 
and  homogeneous.  The  dropsical  cells  become  greatly  swollen,  and  clear 
spherules  (so-called  vacuoles)  appear  ia  their  protoplasm:  these  are 
presently  extruded  or  set  free  when  the  cell  disintegrates. 

Sometimes  they  coalesce  tc  a  frothy-looking  mass.  The  nuclei  of  the 
oells  sooner  or  iater  disappear  (Fig.  206  c  d),  often  before  the  form  of  the 
cells  themselves  ia  lost.  This  loss  of  the  nucleus  is  due  either  to  a  process 
of  swelling  up  and  solution,  or  to  disintegration  into  fragments.     The 
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necrosed  cells  either  break  up  in  xitut  or  a* 

solve  or  disin:  SoiftO&iliUM  oil-globules  may  be  seen 

the  necrosed  epithelium. 

When  a  portion  of  tha  tubular  epithelium  undergoes  necr»' 
lar  changes  are  usually  to  be  made  out  here  and  there  in  the  glomeral 
epithelium  also.  Sometimes  the  changes  are  very  marked.  Tii 
swell  up,  are  cast  off  (Fig.  207  et  <rs),  lose  their  nuclei  (*),  and  occas 
become  vacuolated  (et).     Treatment  of  the  sections  with  perosmie 

lonally  shows  the  necrosed  epithelium  to  be  studded  with  mini 
oil-globules.  Ultimately  the  cells  dissolve  entirely,  or  with  the  exuda- 
tion from  the  glomerular  vessels  form  a  granular  coagulum  (g).  TV 
denuded  capillaries  look  pale  and  devoid  of  nuclei  ((f);  they  swell  np and 
Appear  somewhat  thickened.  When  the  necrosis  is  total  all  the  naclsi 
disappear. 


Fig.  907.    Necrosis  or  glomerular  epithelium  axt>  KXtfOATtoff  tXTo  the  capsule:  or  Bomun  0 

I'TERUa  OR  AVIS. 

{Hardened  in  MWary9  fluid.  stained  with  gentian-violet,  and  mounted  in  Canada  flfffwn' 

X  800.) 


a,  normal  capillary  loop 

ft,  capsule  of  Bowman 

c,  capsular  epithelium 

a\  loop  denuded  of  epithelium 


*«i«t<b  attend  degenerate  glomerular  epfl** 

11  um 
/,  exudation  between  the  cpitheUal  cells 
g,  granular  exudation  and  abed  cells 


The  capsular  epithelium  undergo? -*  neoroeie  much   less    tr 
than  that  of  tho  glomerulus,  but  cases  occur  in  which  it  » 

Kites, 

Necrosis  of  the  renal  epithelium  appears  as  a  primary  affection  • 
in  cases  where  the  blood-supply  of  a  region  of  the  kidney  is  for  a  tini* 
interrupted*  and  when  poisonous  matters  are  excreted  through  it.    M* 
eanth:iri(h<s.  r.hromate*.    potassium   chlorate,  have  this  offer:, 
also  met  with  in  various  infective  diseases,  such  us  diphtheria, 
mia,  pyaemia,  acute  yellow  atrophy  of  the  liver,  etc.     It  maybe  confined 
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to  a  few  small  parts,  or  be  spread  over  a  number  of  patches  of  consider- 
able ext<  : 

The  cells  of  the  vascular  connective  tisane  are  much  leas  often  af- 
fected by  necrosis  than  the  epithelial  cells.  Nai'werik  makes  out  that 
this  happens  most  frequently  in  the  cass  of  the  endothelium  of  the  cap 
illaries  and  venules,  the  cells  of  which  are  shed  and  transformed  fcito 
pale  homogeneous  or  finely  granular  masses,  sometimes  studded  with  mi- 
nute spherules,  and  rounded,  elongated,  and  sausage-like  in  shape.  This 
change  is  not  however  confined  to  the  kidney,  but  appears  simulta- 
neously in  the  vessels  of  other  organs,  Necrosis  of  the  renal  eonne< 
tissue  is  most  common  after  long- persistent  anaemia,  in  septic  nephritis, 
and  in  cases  of  uratic  deposit.  The  latter  occurs  in  gout;  indeed  the 
formation  of  homogeneous  necrotic  patches  beset  with  uratic  crystals  or 
granules  has  been  held  (Ebstein)  to  be  the  diagnostic  mark  of  the 
gouty  kidney. 

Necrosis  of  the  renal  structures  may  also  occur  idiopathieally,  as  it  is 
called.  If  the  loss  of  tissue  be  not  great  and  confined  to  the  epithelium, 
repair  by  regeneration  is  possible.  Greater  losses,  or  losses  involving  the 
connective  tissue,  result  in  permanent  atrophy  of  the  parts  concerned 
(Arts.  527,  528).  Calcareous  salts  are  occasionally  deposited  in  the  ne- 
crotic patches,  but  this  is  rare. 

The  presance  of  necrotic  tissue  may  induce  inflammation  in  the  con- 
tiguous tissue.  In  other  and  not  infrequent  cases  the  inflammation  ae- 
66m|»nies  «<r  even  precedes  the  necrosis;  the  poison  or  other  agent  which 
causes  necrosis  in  one  part,  acting  as  an  irritant  in  another.  This  is  ex- 
emplified in  many  bacterial  affections  of  the  kidney.  Necrosis  of  the 
glomerular  epithelium  is  always  followed  by  transudation  of  albumen 
fFig.  207  #),  which  coagulates  when  the  section  is  treated  with  various 
rra^ents,  and  sometimes  also  during  life  (Art.  533), 

According  to  Frerichs  diabetes  is  always  associated  with  a  "glycog- 
enous  degeneration*  of  the  epithelium  of  Henle's  loops,  the  cells  swelling 
up  and  becoming  hyaline.  When  treated  with  iodine  brown-stained 
spherules  and  specks  become  visible  in  the  protoplasm  of  the  cells. 


References:— Weioert,  Virch.  Arch.  vol.  72;  Lassar.  ibid.  vol.  77;  Marchand, 
ibid,;  SceaCHOWa,  Untersuch.  fib.  d.  Nwren  Berne  1876;  CORXIL.  Oaz.  w&J.  de 
Paris  18,  1879  and  Journ,  de  Vanat.  1870;  Fran'kel,  Zeitschr.  f.  klin,  Med.  n.; 
Litten,  ibid,  iv.;  Koh?*,  BerLJclin.  WocUl*  188*3;  Ebstein,  Die  Natur  u.  BeKand* 
lungd.  Gicht  Wiesbaden  186$,  Dealt.  Arch.  f.  klin.  Med.xxTt&.\  Wdjdle,  Dublin 
Journ,  med.  set.  1883;  Frerico^,  Zeitschr.  f.  ktin.  Med.  vi.  (1883),  Ueber  den  Dia- 
betes Berlin  1884;  Lebedeff,  V  /.vol.  9t;  Eli  ascboff,  \  ibid.  vol.  04; 
Aufrecht,  Pathol.  MittlieU.  li.  (1833);  Nauwesck,  Deutsche  med.  Woch.  1884; 
Discussion,  Trans,  Path.  Soc.  xxxiv.  1883;  Inolessis,  Le  rein  dans  U  diabete 
Paris  lfi8fc 

536.  Fatty  degeneration  of  the  kidney  occurs  under  various  con- 
ditions, and  affects  chiefly  the  epithelial  stnictnres. 
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In  the  first  place,  cloudy  swelling  (Art.  534)  may  issue  in  fatty 
change  ;  or  the  latter  may  be  associated  with  epithelial  necrosis  (Art, 
535).  Fatty  change  however  ifl  frequently  met  with  as  an  independent 
affection,  especially  in  chronic  anaemia  or  engorgement,  in  many  forms 
of  poisoning  (as  with  phosphorus  or  arsenie),  and  in  infective  diseases 
such  as  scarlatina,  yellow  fever,  typhus,  small-pox,  etc.  It  may  affect 
not  only  the  tubular  but  alto  the  glomerular  and  capsular  epithelium, 
and  is  characterized  by  the  formation  within  the  cells  of  droplets  of  oil 
of  various  sizes  (Art.  544,  Kilt*  VIM).  When  the  degeneration  is  extreme 
the  cells  may  become  entirely  disintegrated. 

Slight  fatty  change  is  not  perceptible  to  the  unaided  e  ciallr 

when  the  vessels  are  full  of  blood,  as  in  renal  engorgement.  Where  the 
change  is  more  marked  the  parenchyma  assumes  a  grayish-white,  white, 
or  yellow  tint. 

In  phosphorus-poisoning  and  in  yellow  fever  the  fatty  degeneration 
may  reach  an  extreme  degree  without  other  textural  change.  And  ia 
like  manner  wo  may  have  extreme  fatty  change  uncomplicated  with 
other  conditions,  the  cause  of  which  is  as  yet  unrecognized.  Tli. 
however  rare,  inasmuch  as  sooner  or  later  inflammation  is  sure  to  be  set 
up,  A  kidney  which  is  uniformly  of  an  opaque  white  through  fatty  trans- 
formation (white  or  fatty  kidney)  is  always  either  inflamed  or  amyloid 
in  some  degree. 

The  inflammatory  condition  is  in  many  cases  secondary  to  the  fatty 
change  (as  in  anaemia,  phosphorus  poisoning,  and  yellow  fever).  la 
other  cases  it  is  antecedent  or  concomitant;  so  that  the  process  is  through- 
out inflammatory,  and  the  fatty  change  is  to  be  regarded  as  an  accom- 
paniment or  result  of  the  inflammation  (Art.  544). 

Fatty  change  may  issue  ia  complete  recovery  if  the  initiating  cause 
be  checked  or  removed,  the  lost  epithelium  being  replaced  by  regenerv 
tive  multiplication  of  the  uninjured  cells.  Thia  is  especially  true  of 
non-inflammatory  change,  inflammatory  conditions  leading  in  general 
to  destruction  or  atrophy  of  the  tissues.  It  is  of  course  immaterial 
whether  the  inflammation  is  primary  or  secondary. 

Degeneration  of  the  vascular  connective  tissue  occurs  to  a  serious 
extent  only  in  cases  where  there  is  simultaneously  a  wide-spread  degenett* 
tion  of  the  epithelial  structures  ;  it  is  most  marked  in  the  inflammatory 
varieties.  The  capillaries  are  in  general  the  mist  affected,  their  endo- 
thelium at  times  appearing  crammed  with  oil-globules. 

In  the  fibrous  structures  the  connective-tissue  cells  are  the  parts 
which  become  fatty.  The  droplets  of  oil  met  with  in  the  meshes  of  the 
tissue  are  for  the  most  part  derived  by  absorption  from  the  affected 
tubules. 


References  r— Barteus,   toe.  sit. ;  Wriobrt,  toe,   cit.  :  Cornil  and  BraCLT. 
Journ.  de  Vanat,\  xviu.  (1882),  Practitioner  xxxu.  (1832) ;  Charcot,  Lecons  ** 
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maladie*  da  foie  et  des  rein*  Paris  1877;  Johnson,  Med,  chir.  Tram,  xlil 
(1853) ;  Whipham  and  others,  Trans.  Path.  Soc.  x.,  xiii.,  xuc.;  Riorards,  Brit. 
Med.  Journ.  2,  1883. 

537.  Amyloid  degeneration  of  the  kidney  often  appears  in  what  is 
known  as  the  "  large  white  kidney;*'  it  stay  however  in  other  cases 
present  an  appearance  that  lias  little  in  common  with  this  form. 

Slight  degrees  of  the  affection  frequently  give  rise  to  no  character- 
istic change.  The  cortex  may  be  more  or  less  red  according  to  the  quan- 
tity of  blood  it  contains;  but  it  is  usually  paler  and  softer  than  in  health, 
and  somewhat  yellow.  If  the  change  is  greater  the  cortex  is  generally 
pale  and  anaemic,  with  a  grayish  or  yellowish  tint,  and  more  or  less 
swollen.  The  color  is  also  rather  spotty,  numerous  small  white  opaque 
patches  being  sprinkled  over  a  grayish- white  translucent  ground.  The 
interlobular  veins,  if  distended  with  blood,  may  cause  the  cortex  to  be 
streaked  with  red.  The  glomeruli  are  seen  as  pale  or  reddened  nodules, 
occasionally  somewhat  translucent.  The  medullary  zone  is  usually 
streaked  with  red,  but  it  is  not  infrequently  pale.  The  surface  of  the 
kidney  is  smooth,  or  here  and  there  slightly  granular  and  shrunken. 

In  a  third  variety,  where  the  amyloid  change  has  reached  its  high- 
est intensity,  the  kidney  is  also  pale  and  spotted  with  white  or  yellow, 
but  its  consistence  is  much  denser  and  firmer  than  in  the  second  variety. 
On  section  a  number  of  semi-translucent  patches  and  streaks  appear, 
looking  like  bits  of  boiled  bacon,  and  scattered  through  the  medulla 
as  well  as  the  cortex.  In  extreme  cases  these  may  coalesce  into  continu- 
ous areas.  Between  the  soft  and  the  hard  (or  lardaceous)  amyloid  kid- 
ney there  are  of  course  many  transitional  forms. 

The  white  patches  are  due  to  fatty  degeneration,  which  always  ac- 
companies the  amyloid  change,  but  varies  much  in  its  extent. 

Simple  amyloid  change  gives  the  renal  tissue  the  semi -translucent 
lardaceous  aspect,  which  is  well  seen  in  the  larger  continuous  patches. 
It  affects  first  of  all  the  glomerular  capillaries,  whose  walls  become 
thickened  and  homogeneous  (Fig.  208  b).  At  first  ihu  altered  patches 
are  scattered  irregularly,  but  soon  they  coalesce  so  that  at  length  the 
entire  glomerulus  is  transformed  into  an  aggregation  of  homogeneous 
flakes  or  blocks.  When  the  degeneration  is  complete  the  vessels  become 
impermeable. 

After  the  glomeruli  the  parts  most  affected  are  the  walls  of  the  vasa 
afferentia  (t)  and  interlobular  arteries,  and  those  of  the  vessels  of  the 
medullary  zone.  Lastly  the  change  may  extend  over  the  greater  part  of 
the  venous  and  capillary  system  of  the  cortex,  and  even  attack  the 
membrana  propria  of  the  urinary  tubules.  These  parts  all  become 
thickened,  homogeneous,  and  translucent,  and  yield  the  familiar  amy- 
loid reactions. 

The  whole  of  the  epithelial  elements  of  the  kidney— tubular,  glom- 
erular, and  capsular — may  simultaneously   become  more  or  less  fatty 
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(d  ef ).     The  extension  of  the  fatty  change  is  not  proportionate 

of  the  amyloid  change:  it  may  be  extreme  when  the  latter  is  slight, mil 

inversely. 

The  convoluted  tubules  are  frequently  the  most  affected.      The 
opitheliura  is   not    only   fatty,   but    loosened  and  disi 
When  this  change  is  marked,  and  some  of  the  glomeruli  become  at  the 
same  time  impermeable,  small  patches  of  the  renal  parenchyma  mav 
atrophy  and  disappear,  and  so  give  rise  to  contractions.     If  these  lie 
near  the  surface  they  appear  as  small  cicatricial  depressions. 

The  loose  epithelial  cells  naturally  fall  into  the  lumen  of  the  tubules, 
and  may  there  form  cylindrical  masses  of  fatty  cells  or  fatty  d> 
Others  of  the  tubules  contain  hyaline   cylinders,   which  are  soft  and 
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(Treated  with  M&Uer's  fluid  and  peroMtnic  acid:    X  300.) 


normal  capillary  loop  g, 

amyloid  capillary  loop  A, 

fatty  glomerular  epithelium  i, 

fatty  capsular  epithelium1  fc, 

oil  tf  lobules  lying  on  the  capillaries  f, 

Catty  epithelium  in  p#*  m< 
loosened  fatty  epithelium 


hyaline  tube  cast* 
fatty  tube-cant 

1  arteriole 
U&yloU  capillary 
cellular  infill  rut  inn  of  the 
ruml-cella  within  a  urinary 


fcfMUtpineat,  or  tan  and  waxy.     She  ftrmorkinda  stain  with  iodiM* 

somewhat  deeper  brown  than  the  surrounding  structures,  but  do  not 
usually  give  the  typical  amyloid  reactions. 

In  the  meshes  of  the  intertubular  connective  tissue  we  freqne 
find  cellular  infiltrations  ( I ),  a  sign  that  a  certain  amount  of  inflam 
tion  accompanies  the  other  changes.     Sometimes  too  there  is  a  certai 
amount  of  fibrous  hyperplasia  and  induration. 
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ive  already  discussed  (Arts.  57-62)  the  aetiology  and  the  signifi- 
cance of  the  amyloid  degeneration.  As  to  the  fatty  degeneration  which 
accompanies  the  amyloid  change  in  the  kidney  we  must  assume  that  it 
is  mainly  the  effect  of  the  same  agencies  as  the  latter,  though  no  doubt 
the  disturbances  of  the  circulation  occasioned  by  the  amyloid  deposits 
have  something  to  do  with  it.  The  accompanying  inflammatory  changes 
too  are  probably  a  third  effect  of  the  same  causes.  In  support  of  this 
view  it  is  to  be  noted  that  now  and  then  (Nauwerck)  the  presence  of 
bacteria  in  the  vessels  of  the  amyloid  kidney  can  be  demonstrated. 

Reference: — Art".  61,  62;  Fehr.  Die  amyloide  Degeneration  Berne  1807; 
Grainger  Stewart,  B right's  diseases  Edinburgh  1871;Littex,  Berl.  klin.  WW*. 
18T8  ;  Med,  Times  and  Gnz.  2,  1878;  Dickinson,  Disen*es  of  the  kidney  u.  London 
1877;  Strauss,  Soc.  StA£  du  hjpitaux  1881;  Corniu  Practitioner  xxxu.  (1882), 
Fatfiologie  du  rein  Paris  1884. 


CHAPTER    LXIX. 

HEMATOGENOUS    NEPHRITIS. 


538,  The  term  hematogenous  nephritis  includes  all  the  inflam- 
matory affections  of  the  kidney  the  exciting  cause  of  which  reached  the 
organ  by  way  of  the  circulation. 

The  anatomical  condition  for  the  existence  of  nephritis  is  the  pres- 
ence of  an  inflammatory  alteration  of  the  blood-vessels.  As  this  is  inca- 
pable of  direct  demonstration  the  evidence  of  it  appears  in  the  presence 
of  an  inflammatory  exudation. 

In  glandular  organs  an  inflammatory  exudation  lodges  either  in  the 
connective-tissue  stroma,  or  in  the  lumen  of  the  acini  and  ducts;  in  the 
latter  case  it  mingles  with  the  specific  glandular  secretion,  whose  com* 
position  is  thereby  altered* 

The  kidney  is  no  exception  to  the  rule.     But  the  determination  of 
many  points  in  connection  with  renal  inflammation  is  rendered  difficult 
by  the  fact— that  the   kidney  normally  contains  a  large   quanti? 
liquid  transuded  from  the  blood-vessels,  and  thus  inflammatory  eoci 
tions  entering  the  tubular  system  are  frequently  not  at  once  distinguish- 
able from  non-inflammatory  transudations. 

Our  decision  as  to  whether  fur  example  the  contents  of  a  Bowman'* 
capsule  or  a  uriniferous  tubule  are  inflammatory  or  not  depend!  00  I 
composition.     Inflammatory  exudations  are  always  highly  albumiu 
they   usually  contain   blood-cells,  and   often   fibrinous  coagulu. 
altered  secretion  of  an  inflamed  kidney  also  contains  albumen,  and  gen- 
erally blood-cells  and  coagula.     If  then  we  are  sometimes  in  doubt  as  to 
the  nature  of  a  given  renal  affection  it  is  owing  to  the  fact  that  a  simple 
degeneration  of  the  glomerular  or  tubular  epithelium,  or  a  transi 
disturbance  of  the  circulation,  may  occasion  the  escape  of  albumen  from 
the  blood  into  the  urine,     If  other  decisive  marks  are  absent  we  may  fall 
back  on  this— that  the  quantity  of  albumen  in  the  urine  in  inflammatory 
affections  of  the  renal  vessels  is  greater  than  in  simple  degeneration  or 
hyperemia.     But  after  all  is  said  it  must  be  granted  that  it  is  impossi* 
ble  to  draw  an  absolutely  sharp  line  between  renal  inflammations  and 
renal  degenerations, 

539.  Clinical  authorities  describe  three  chief  types  of  nephritis. 
The  first  is  acute   nephritis,  distinguished  by  diminution  in  the 
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quantity  of  urine,  which  is  of  high  specific  gravity,  contains  much  albu- 
men, is  of  acid  reaction,  and  is  dark  or  occasionally  smoky  or  blfl 
stained  in  color.  The  sediment  contains  white  blood-cells,  and  when 
the  urine  is  smoky  or  bloody  red  blood-cells,  also  tube-casts  wbich  are 
liyaline  or  occasionally  granular  and  mingled  with  red  blood-cells  or 
heir  detritus,  epithelial  cells  from  the  collecting  tubes,  turbid  swollen 
ind  broken-down  cells  from  the  convoluted  tubules,  and  sometimes  con- 
javo-convex  epithelium  from  the  glomeruli. 

Scarlatina,  diphtheria,  croupous  pneumonia,  relapsing  fever,  septi- 
jjemia,  pyaemia,  typhoid,  endocarditis,  and  articular  rheumatism  are 
'requent  causes  or  concomitants  of  acute  nephritis,  though  it  also  arises 
diopathically.  Anasarca  is  usually  present,  but  not  always,  especially 
n  the  secondary  varieties. 

The  usual  issue  of  the  affection  is  in  recovery,  though  death  may 
xxmr  from  uraemia.  Only  in  rare  instances  does  it  pass  into  chronic 
ndurative  nephritis  with  hypertrophy  of  tho  heart  and  polyuria.  More 
•arely  still  does  it  lead  to  chronic  parenchymatous  nephritis,  and  though 
nany  cases  are  of  lotfg  duration  the  process  does  not  usually  end  in  a 
atai  chronic  disease,  but  in  ultimate  recovery. 

The  clinical  term  acute  nephritis  includes  a  number  of  anatomically 
listinct  types  of  renal  inflammation.  There  is  in  almost  all  cases  some 
lisorder  of  the  glomeruli,  and  this  may  by  itself  give  rise  to  all  the 
yinptoms  of  acute  nephritis;  but  in  many  cases  the  uriniferous  tubules 
>r  the  intertubular  stroma  or  both  are  also  affected,  and  these  changes 
five  rise  to  corresponding  peculiarities  in  the  anatomical  aspect  of  the 
lisen 

The  second  form  recognized  by  physicians  is  chronic  parenchyma- 
ous  nephritis.  Its  characters  are  these: — onset  insidious  or  subacute, 
nd  invariably  accompanied  by  anasarca,  which  may  be  the  first  symp- 
om  attracting  the  patient's  notice  to  his  condition;  urine  highly  albu- 
linous,  slightly  diminished  in  quantity,  of  a  turbid  yellow  tint,  ot 
ncreased  specific  gravity,  and  usually  free  from  blood,  though  h^emor- 
hagic  varieties  occur;  in  tho  sediment  numerous  tube-casts  of  various 
izes.  white  blood-celJs,  fatty  epithelial  cells,  granular  and  fatty  detritus, 
nd  fat-granule  cells.  Red  blood-cells  are  usually  few  or  absent,  being 
bundant  only  in  the  haeniorrhagic  forms. 

Recovery  is  rare.  As  a^rule  after  the  disease  has  lasted  for  months 
r  years  death  ensues  from  increasing  dropsy,  cerebral  oedema,  pleurisy, 
►ericarditis,  uraemia,  or  other  cause.  Sometimes  however  the  aspect 
if  the  case  changes:  cardiac  hypertrophy  and  rise  of  the  arterial  blood- 
treasure  cause  the  flow  of  urine  to  increase,  its  specific  gravity  and  pro- 
nation of  albumen  diminish,  the  dropsy  disappears,  and  the  case  pre- 
ents  the  features  of  renal  cirrhosis. 

The  third  form  is  renal  cirrhosis  or  indurative  nephritis.  It  is 
jharacterizod  by  the  following  features: — increased  flow  of  pale  slightly 
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albuminous  urine  of  Tow  specific  gravity;  sediment  containing  few 
formed  elements,  pale  hyaline  casts,  white  blood-cells,  and  occasionally 
a  few  red  blood-cells;  anasarca  absent;  the  heart  hypcrtrophied;  tbe 
fundus  of  the  eye  affected  by  a  special  form  of  nenro-retinitis.  The 
onset  is  usually  very  gradual,  and  the  first  symptoms  of  the  malady  are 
disorders  of  digestion  or  of  vision,  palpitation,  cardiac  distress,  etc. 
After  a  duration  of  years  death  ensues  from  such  causes  as  cardiac 
failure,  dropsy,  cerebral  haemorrhage,  uraemia,  purulent  inflammations 
of  serous  membranes,  etc. 

Rarely  are  the  essential  symptoms  of  renal  cirrhosis  presented  by  i 
case  commencing  as  an  acute  nephritis;  such  cases  when  they  occur  are 
usually  marked  by  their  rapid  course. 

Chronic  parenchymatous  nephritis  is  characterized  anatomically  by 
great  degeneration  of  the  renal  epithelium:  renal  cirrhosis  by  marked 
changes  in  the  connective  tissue  of  the  vascular  system.     The  two  forms 
are  thus  distinguishable  anatomically  as  well  as  clinically,  and  the  patho* 
logical  anatomist  may  therefore  accept  the  clinical  classification, 
however  to  be  kept  in  mind  that  the  two  form?  are  by  no   m&m  anti- 
thetic;  the  distinction  is  rather  one  of  degree  than  of  kind.     In 
former  affection  the  connective-tissue  elements  undergo  som*1  mo 
change,  in   the   latter  there   is    always  some   epithelial    degei 
There  arc  in  fact  numerous  intermediate  and  transitional  forms  partak- 
ing of  the  characters  of  both. 

The  attempt  has  often  been  made  to  interpret  the  several  forms  of 
nephritis  as  stages  of  a  single  morbid  process.     But.  apart  from 
that  acute  nephritis  does  not  usually  pass  into  any  of  the  chroni 
there  is  this  insuperable  objection — that  a  given  condition  of  the  kidn- 
chronic  nephritis  may  have  been  arrived  at  in  several  very  different  VI 
There  is  no  doubt  at  least  that  the  mode  of  beginning  of  the  disfiiM 
differs  in  different  cases.     There  is  as  little  ground  for  the  view  that  all 
forms  of  nephritis  begin  with  glomerular  changes,  as  that  they  all  begin 
with  epithelial  degeneration  or  interstitial  infiltration.     And  if  the  mode 
of  beginning  varies  so  also  does  the  further  course  of  the  diseas- 
in  fact  unable  to  say  of  a  given  advanced  renal  affection  either  ho- 
began  or  what  stages  it  has  passed  through.     We  can  in  general  as  li 
forecast  how  a  given  acute  inflammation  of  the  kidney  would  Jww 
minated  had  the  patient  lived.     We  must  therefore  content  oursel^- 
with  describing  as  accurately  as  possible  the  several  forms  that  offer 
themselves  for  examination,  and  suggesting  the  possible  ways  in  w 
those  forms  may  have  arisen. 

The  modern  investigations  of  the  affections  included  under  the  term  nt 
begin  with  the  observation  of  Bright  (Report  of  medical  casts  s*:l 

htstratuKj  (he  symptoms  and  cure  of  diseases  by  a  rtferenetto  m 
iv  L  London  1987)  that  certain  cases  of  dropsy  depended  on  dismmd 
the  kidney,  and  were  distinguished  by  albuminous  urine.     BrioBT  hitnse 
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scribed  various  forms  of  renal  disease  leading  to  albuminuria.  These  affections 
have  since  been  include  1  under  the  term  Bright *S  disease  {Morbus  Bright li); 
but  the  term  has  been  variously  applied  by  various  authors  some  including 
■  r  it  all  renal  affections  associated  with  albuminuria,  others  excluding  the 
simple  degenerations  and  disorders  of  circulation  and  includiug  only  the  inflam- 
matory affections. 

Rokitansky  (Handb.  d.  path.  Anat,  IL  1812)  distinguished  eight  forms. 
Frkrichs  (D ie  Brigh Vsche  Nierenkra nkheit  Brunswick  1851)  regarded  the  differ- 
ent forms  merely  as  different  stages  of  one  and  the  same  process.  This  pro- 
cess, he  held,  began  with  hyperaemia,  passed  on  to  exudation  and  parenchy- 
matous degeneration,  and  ultimately  issued  in  atrophy  and  contraction. 

The  works  of  Bright  and  Frerichs  have  given  rise  to  a  vast  number  of 
memoirs  of  which  the  following  may  be  particularly  mentioned:—  Cheistison, 
On  granular  degeneration  of  the  kidaies  Ed  in  burgh  1839;  Rayer,  Traiti  ties 
maladies  des  reins  Paris  1840;  Wilks,  Cases  of  Bright' s  disease.  Guffs  Hasp.  Re- 
ports rtu.  (18*53);  Virchow,  Virch.  Arch.  vol.  4;  Johnson.  Diseases  of  the  kid- 
ney London  1852;  Leetur§L§m  Bright"  a  disease  London  1873;  Gull  and  Sutton, 
M,<i  ehir,  Trans,  iv.  (1872);  Beer,  Die  Birulesubstanz  d.  tnenschl.  Niere  Berlin 
1850;  FoRSTER,  Band.  d.  path.  Anat.  1863;  Dickinson,  Med.  chir.  Trans.  XLIU,, 
XLiv.  (1860-01),  Pathology  of  Albuminuria  London  1868,  Renal  and  urinary 
affections  London  1877-85;  Traube,  Qesumm.  Abhandl.  It.  £1871);  Klebs,  Handb. 
d.  path.  Anat.  Berlin  1870;  Grainger  Stewart,  Bright's  diseases  of  the  kidney 
Edinburgh  1871 ;  Rindfleisch,  Path.  Hist.  ii.  (New  Syd.  Soc.)  London  1873, 
Bartels,  Ziemssen's  Cyclop,  xv.;  Kelscs,  Arch,  de  physiol.  1874;  Galabl\\ 
Bright"  s  disease  and  changes  in  the  vascidar  system  London  1H74;  Maiiomrd, 
M<>1.  chir.  Trans.  LVti.  (1874),  Lancet  1,  1879;  Cornil  and  Ranvieu,  Man.  Path. 
Hist.   ii.    London   1886;    Lecorche,  Trade  de$  maladies  des  reins  Paris   1*73; 

idu  foie  et  des  Reins  Paris  1877;    P.lhl,  Mitth, 
path,  Inst,  zu   Mimi'hen  Stuttgart  1878;    Aufrecht*  Die  diffuse  Nephritis 
Berlin  1879,  Cent./,  meet.   ITiss.  47,  1882  and  Deutsch.  Arch,  f.  ktin.  Med.  xxxil; 
m  BOOT,  Snmmlung  Mirk  Vortruge  102,  163  (1879);  Ribbert,  Nephritis  :i.  Albu* 
<rit  Bonn  1881;    Hortoles,  Etude  da  processus  histologique  des  nephrites 
Pari*  1HS1;  Bamberger,  Sammlung  klin.  Vortr&ge  173(1879);  Wagner.  Deutsch. 
Arch,  f,   klin.   Med.  XXV.,  xxvii.,  xxxviiL,  Ziemssens  llawHmch  (3d  Germ.-m 
edition)  ix,  Leipzig  1882;    Rosrnstein,  Path.  u.   Therap.  d.  NicrenkranUi.  1870$ 
Fiscal  and  BoffioOm,  Prag.  Zeitschr.  f.  Heilk.  m.  (1882);  Letzerkjh,  Vtrch.  Arch. 
vol.  55;    Langhans,  ibid.  vol.  70;    Tiioma,  ibid.  vol.  71;  Senator,  ibid.  vol.    78; 
Orawitz  and  Israel,  ibid.  vol.  73;  Posner,  ibid,  vol.  79;  Samuel,  ibid.  vol.  78; 
Ewald,  Urid.  vol.    71;    Platen,  ibid.  vol.  71;    Eberth,  Zur  Kenntniss  bacter- 
Mycasen  Leipzig  1872;    Hofmeier,  Zeit.  f.   Geburtshilfe  ill.;  ZlEGLER,  Deutsch, 
f.  klin.  Med.  xxv.:  LlTTEN,    Cluirite-Aitnatcn  I  v.,  Berl.  klin.  Woch.   l*7i; 
Weissgerber  and  Perls,   Arch.  f.  exp.  Path,  TL;    LaNlereal'X,  Diet,  eneyc. 
Paris  1831;    Leyden,  Zeitschr,  /.  klin.   Med,  in.;    DistiOSSioa,  Trans,   internat. 
congress  li.  London  1881;  Discu&uou,  Congress  f.  inrtere  Medicin  Wiesbaden 
1882;    FriedlaNDER,  Arch.  f.  Anat.   u.    Physiol.    1881,  Fortschritte  d,    Med.  l. 
i\^:U;  BuaOLT,  Des  forvies  anatomo-path .  du  mat  tie  Bright,  Arch,  gine"  roles  de 
m&t.  1883;  Cornil  and  Brault.  Jamt*.  de  ranat.  xix.(188o).  PraaHti&MV  xxvii., 
XXVin.,  XXXII.  (1881-84);  DUN1N.  Virvh.  Arch.  vol.  03;  FisvtfiL,  Beitrdge  ft,  Ilistot. 
d,  SeJiarlaeh niere,  Zeitschr.  f.   Beiik.  iv\;  Discu^ion  on   Albuminuria,   Ui 
Med.  Journ.  1884;  Biermrr,  AfesJftM  drztl  Zeitschr.  1,  1883;  Semmola,  Revue 
m&dicale  francaise     1888;    Nauweruk,    Beitrdge   zur    Kenntniss    des    Morbus 
tit  Jena  1884  (with  a  critical  account  of  various  theories;    Senator.  Albu- 
minuria in  health  awl  disease  (New  Syd.  Soc.)  London  1884;   Roberts,  Urinary 
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and  renal  diseases  London  1885;  Holsti,  D.  Arch.  fr  Win*  Med,  xxxvm. 
Saondby  and  Greenfield,  Trans.  Path.  Sor.  xxxi. 

KLEBS  excludes  the  non-inflammatory  renal  degenerations  from  the  category 
of  Bright1*  disease,  and  identities  the  latter  with  primary  interstitial  nej 
the  associated  changes  in  the  epithelium  he  regards  as  secondary.    Jobnsos  nv 
gards  the  presence  or  absence  of  epithelial  degeneration  and  desquamation  a*  an 
essential  feature,  and  treats  of  nephritis  as  desquamative  or  non*desqaaniatiu\ 
each  form   having  its  subordinate  varieties.      Grainger  Stewart  speak*  of 
*  Bright's  diseases/  mid  distinguishes  three  forms — the  inflammatory  form,  the 
amyloid  form,  and  the  cirrhotic  or  contracting  form.     Of  the  first  he  describes 
three  stages  -that  of  inflammatory  exudation,  of  fatty  change,  and  of  atrophy. 
Virchow  (Celhtlttr  P<tthulo<jy  London  I860)  also  distinguishes  three  forms— oaren. 
chymatnus  nephritic,  indurative  interstitial  nephritis,  and  amyloid  degeneration. 
Bartels  divides  Bright's  disease  into— acute  parenchymatous,  chronic  parenchy- 
matous and  interstitial  nephritis.  Lecokche  distinguishes  only  a  parenchymatous 
and  an  interstitial  form.    Charcot  on  grounds  partly  clinical,  partly  anatomical, 
makes  three— the  first  characterized  clinically  by  its  rapid  course,  scanty  arise 
with  abundant  albumen,  and  dropsy,  and  anatomically  by  its  large  white  kidney; 
the  second  by  its  chronic  course,  abundant  urine  with  little  albumen,  absent  or  slight 
dropsy,  and  contracted  kidney;  the  third  form  is  the  amyloid  degeneration.  We. 
Oert  divides  Blight's  disease  into  parenchymatous  degenerations  and  true  nephritis: 
the  fanner  are  all  acute  affections;  the  chronic  forma  are  but  modifications  of  one 
and  the  same  process:  he  deems  it  impossible  to  distinguish  interstitial  from 
parenchymatous  forms,  inasmuch  as  all  forms  begin  with  degeneration  and  ka 
of  epithelium,  and  then  pass  into  the  stage  of  reactive  interstitial  inflamniatioc- 
Dickinson  makes  three  classes — tubal  nephritis  (acute  and  chronic),  granular  de- 
generation with  hyperplasia  and  contraction  of  the  stroma,  and  depurative  di*- 
ease  for  amyloid  degeneration).     Aufrecht  speaks  of  an  acute,  a  subacute,  and  a 
chronic  nephritis,  and  maintains  that  the  primary  change  is  an  affection  of  tl* 
tubular  epithelium,  the  vessels  and  the  fibrous  structures  being  affected  secon- 
darily: he  describes  amyloid   disease  as   a  nephritis,     Wagner  considers  tlul 
Bright's  disease  is  a  clinical  term,  implying  a  disease  in  which  the  urine  exhibits 
certain  morbid  changes:  he  treats  it  under  the  four  heads  of  (1)  acute  Br 
disease,  (2)  chronic  Bright*s  disease,  (3)  contracted   kidney,  (4)  amyloid  kidnty. 
Leyden  defines  the  term  Bright's  disease  from  the  clinical  or  physiological  point 
of  view  [Congress/,  innere  Mt,d.  Wiesbaden  1882)  as  an  affection  charucterual  by 
albuminuria  and  dropsy,  including  in  the  term  renal  degenerations,  pyelooephi 
amyloid  change,  etc.     Rosenstein  (ibidem)  thinks  on  the  other  hand 
term  must  be  defined  according  not  to  clinical  but  to  pathological  audani 
characters.    Cornil  uses  the  term  albuminous  nephritis  as  equivalent  to  Bright 
disease  and  treats  the  various  forms  under  the  heads  of  acute  nephritis,  parefi* 
chymatoui  or  epithelial  nephritis,  and  interstitial  nephritis. 

The  above  summary  shows  how  widely  authorities  differ  as  to  the  content  of 
the  term  Bright's  disease,  and  as  to  the  anatomy  and  pathogenesis  of  n 
We  might  easily  carry  our  references  further  and  so  bring  out  still  greater  differ- 
ences. This  is  true  not  only  of  the  older  authorities,  out  even  of  the  most  recent, 
the  latest  discussions  on  the  subject  showing  clearly  that  on  the  basis  of  ottf 
present  knowledge  no  reconciliation  of  the  conflicting  views  is  possible. 

This  being  the  case  the  author  has  thought  it  best  in  dealing  with  the  patho- 
logical anatomy  of  the  nephritic  process  to  refer  as  little  as  possible  to  the  end- 
ing literature  of  the  subject,  and  to  be  guided  mainly  by  the  results  of  hisowa 
investigations.  This  he  has  done  with  less  hesitation  inasmuch  as  for  some  jean 
be  has  given  considerable  attention  to  the  subject  and  has  collected  an 
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series  of  observations  on  it.  During  the  last  two  or  three  years  he  has  had  the 
further  advantage  of  watching  the  results  of  a  research  on  nephritis  carried  out 
in  his  presence  by  Dr.  HATVflBCK.  His  work  has  thrown  much  it^ht  on  the  sub- 
ject and  some  of  the  figures  hereafter  given  are  taken  from  his  admirable  p« 
rations.  The  experimental  researches  on  nephritis  made  by  Grawttz  and  Israel. 
Posfick,  Lassar,  Marchand,  Acfrbcht,  Buchwald,  Litten,  and  others  have  but 
slight  bearing  on  the  questions  raised  by  the  phenomena  of  nephritis  in  man.  The 
varieties  of  rdnal  degeneration  set  up  by  the  injection  or  administration  of  vari- 
ous chemical  irritants  or  by  interruptions  of  the  blood-supply,,  etc.  have  but  dis- 
tant relation  to  nephritis  proper,  and  admit  of  useful  comparison  with  the  human 
affections  exactly  corresponding  to  them  and  with  no  others.  Still  less  have  the 
degenerations  of  the  kidney  induced  by  ligature  of  the  ureter  to  teach  ud  concern- 
ing the  textural  changes  in  human  hseniatogenous  nephritis.  F<»r  this  latter  we 
must  in  the  first  place  look  to  a  careful  anatomical  investigation  of  the  diseased 
human  kidney. 

As  to  the  exact  significance  to  bo  attached  to  the  term  Bright*a  disease  we 
must  leave  clinical  experts  to  decide.  It  is  essentially  a  clinical  term,  and  the 
pathological  anatomist  may  for  the  present  dispense  with  it. 


Acute  Nephritis, 

540.  Acute  glomenilo-nephritis.  The  simplest  form  of  acatj 
nephritis  is  that  in  which  the  inflammatory  chaugea  are  in  the  main 
confined  to  the  glomeruli,  the  intertubular  vessels  being  bat  slightly 
affected. 


Section  through  oLoufsnuuut  caph*laribs  in  act-it; 
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(The  glomerulus  lie*  near  the  eurface  of  the  kidney :  section  hardened  in  alcohol,  stained  with 
alum-carmine  and  coain,  and  mounted  in  Canada  Balaam:    x  460.) 

a,      nucleus  if  capillary- wall  ft  n ucleiu  of  &  detached  epithelial  oefl 

6»     swollen  and  loosened  endothelial  odO  A,  vesicular  (degenerate)  epithelial  cell 

cd\  endothelial  calls  with  multiple  nuclei  f,  coagulated  albumen 

e,      glomerular  epithelium  fc,  denuded  capillary  wall 
/,     disintegrating  glomerular  epithelium 


The  glomeruli  themselves  often  show  no  marked  histological  change; 
the  presence  of  an  albuminous  exudation,  which  coagulates  by  alcohol 
by  heat  and  forms  a  creseentic  areola  around  the  glomerular  vessels, 
fing  sometimes  the  only  evidence  that  the  vessels  have  been  altered. 
Other  glomeruli  may  be  somewhat  swollen,  or  partially  denuded  of  epi- 
thelium (Fig.  209  gh;  Fig.  213  et  Art.  544).  In  more  severe  cases 
some  of  the  capillary  loops  are  entirely  denuded  (Fig.  2.Q1  d,  Kt\.  *a&\ 


59 


THE    URINARY    ORGANS. 


Fig.  209  h;  Fig,  212  b,  Art.  543),  and  the  vessels  look  pale,  denucleftted, 
and  necrotic;  or  they  are  transformed  into  homogeneous  spherules  with 
few  or  many  nuclei,  larger  than  the  normal  glomeruli  and  impermeable 
by  the  hlood  or  hy  artificial  injections.  According  to  FRiEDLASDEBthe 
latter  is  the  form  most  frequent  in  post-scarlatinal  nephritis,  and  it 
may  extend  over  a  great  part  of  the  kidney.  It  would  appear  to  be  due 
to  a  hyaline  swelling  (Art.  63)  of  the  vessel-walls  theruselw 

Some  of  the  capillaries  appear  to  contain  an  excess  of  white  blood- 
corpuscles  and  it  is  possible  that  this  may  occasionally  give  rise  to  throm- 
bosis (Ribbert).  According  to  Langhans  and  X  \rw  i;kck  the  endo- 
thelial cellsof  the  capillary  loops  become  swollen  {Fig.  209  a),  proliferous, 
loosened  (b)9  and  degenerate  (d)r  the  epithelial  cells  of  the  glomeruli  (A  k) 
also  undergoing  desquamation.  Ilsemon'hagie  exudation  is  very  com- 
mon, the  capsule  of  the  glomerulus  then  becoming  tightly  distended 
with  blood  (Fig.  212/,  Art.  544). 

The  tubular  epithelium  may  be  altogether  unaltered.     In  other  in- 
stances single  cells  may  appear  degenerate,  turbid,  fatty,  or  neerot; 
they  may  be  loosened  and  disintegrated.     Hyaline  casts  occupy  the 
lumen  of  some  of  the  tubules. 

The  intertubular  connective  tissue  is  in  general  entirely  unaflec 
now  and  then  it  appears  somewhat  swollen  from  inflammatory  cede 
or  contains  a  few  scattered  patches  of  cellular  infiltration. 

The  naked-eye  appearance  of  the  kidney  is  not  usually  altered  to 
sensible  extent.  Only  when  there  is  great  hyaline  thickening  of  th* 
glomerular  capillaries  do  the  glomeruli  become  noticeable  by  their  pale- 
ness and  increased  size  (Friedlandek). 

Glomenilo-nephritis  is  not  a  specific  disease,  as  it  can  be  pro 
by  a  variety  of  causes,  According  to  Klebs,  Frikdlandlk,  Corkil, 
Klein,  etc.  it  is  specially  apt  to  follow  upon  scarlatina.  It  may  also 
accompany  pyaemia,  septicaemia,  diphtheria,  relapsing  fever,  erysipelas, 
carbuncle,  etc.,  or  arise  idiopathically,  that  is  without  any  antecedent 
infective  disease.  It  obviously  is  due  to  the  action  of  deleterious 
substances  reaching  the  glomerular  vessels  by  way  of  the  circulation, 
and  damaging  the  vessels  in  the  process  of  excretion  through  #heir  walls. 
It  thus  stands  serologically  in  close  relation  with  the  forms  of  degenera- 
tion described  in  Arts.  534,  535,  and  indeed  it  is  difficult  or  it&pofl 
to  draw  a  sharp  line  separating  the  histological  appearances  in  the  two 
groups. 

Glomerulonephritis  may  cause  death  by  suppression  of  the  urinary 
secretion.     In  other  eases  it  issues  in  recovery,  or  in  chronic  change. 

References:— Klebs,  Handb.  d.  pith.  Anat.  L;  Kblsch,  Arch,  de phyiiotttgii 
1874;  Klein,  Reports  to  Med.  Off.  of  Privy  Count!  is;o,  Languans,  Vireh,  Arch 
volfl,  76,  99;  IIortolEs,  Etude  d.  proc.  hiiftoi.  de$  tUphrites  Paris  1881;  Lebch, 
Brit.  Med.  Journ.  1,  1881;  Greenfield.  Atlan  of  Pathology  <Ne*v  Syd.  S.ic.}  Lon- 
don 1879;  Ribbbrt,  Nephrili*  u.  Albuminuric  Bonn  1S81;  Cohnrf.im,  Atlg.  Path. 
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TJ.  1882;  FMEDLASDETi,  Fortschritte  d.  Med  l(iSS3);  Corml,  PraoHtknm  xxvm  . 

xxxii  1 1;  Cornil  and  Brault,  Fathologie  du  rein  Paris  1&S4;  B.  ( '.  W.u 

ler,  Journ,  of  Anat.  and  Physiol  xrv.  1879;  Nauwerck,  Beitr.  z.  K  Vorb. 

BrightU  Jena  1884, 

1541.  Acnte  diffuse  nephritis  with  sero-fibrinous  erud.ifion.  or  as 
may  call  it  acute  inflammatory  oedema  of  the  kidney,  gives  rise  to 
more  or  less  swelling  of  the  organ,  in  some  cases  so  extreme  thut  it 
attains  a  length  of  22  to  25  centimetres.  The  capsule  is  easily  stripped 
off,  the  surface  smooth,  the  tint  gray  or  grayish-red  speckled  with  yel- 
lowish-red. On  section  the  cortex  and  medulla  appear  swollen  and 
sodden,  usually  pale*gray  or  grayish-yellow,  and  occasionally  streaked  or 
•kled  with  red.  The  whole  organ  is  soft,  especially  so  when  the 
is  great. 


Fio,  £10.    Diffuse  nkfhihtib  witb 


EXUDATION. 


{Section  treated  with  perotmic  acid  and  mounted  in  glycerine  ;     *  SB0,> 


a,  stroma  much  thickened  and  tn-set  with  fibrin 
ous  threada  and  granules  and  with  oil-glob- 
ule* 

*>,  capillaries 

e.  epithelium  of  the  convoluted  tubules,  pertly 
turbid,  partly  fatty  and  desquamating 


d,  shed  epithelium  lo  a  Henle  a  loop 

e,  granular  and  fatty  detritus  in  a  Henle  6  loop, 

whose  epltheUum  is  turbid  but  remains 

i%  §m 

/,  hyaline  cast 

p,  extravasated  l?ueyte* 


The  swelling  is  due  mainly  to  the  accnmulation  of  liquid  in  the  inter- 
tubular  connective  tissue  of  the  cortex  (Fig,  310),  and  to  some  extent  of 
tiie  medulla. 

The  stroma  is  greatly  thickened  and  contains  a  liquid  which  in  re- 
cent preparations,  more  commonly  however  in  hardened  ones,  is  mingled 
with  threads  and  granules  of  fibrin  (a).  The  vessels  may  be  compressed 
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by  the  liquid,  but  sometimes  at  least  iu  places  appear  distendod  with 
blood  (ft). 

The  exudation  contains  few  cells,  though  it  is  not  unusual  to  find 
scattered  patches  of  oellular  Infiltration  {</).  When  the  condition  i* 
no  longer  quite  recent  the  intertubular  exudation  contains  oil-glol 

Tlie  glomeruli  are  fur  the  most  part  not  perceptibly  al 
when  treated  with  alcohol  traces  of  eoagnlable  exudation  can  be  mid* 
out  within  their  capsules.     In  some  of  the  glomeruli  moreover  the- 
slight  swelling  and  desquamation  of  the  epithelium, 

The  tubular  epithelium  of  the  cortex  and  medulla  is  everywhere  more 
or  less  swollen  and  loosened  {e)t  in  many  places  it  is  actually  detached 
(d).     Sooner  or  later  fatty  degeneration  and  disintegration  of 
thclium  becomes  apparent, 

The  tubules  are  at  first  empty,  but  presently  they  we  filled  with 
hyaline  casts  (/),  or  with  granular  and  fatty  epithelial  detritus  (**). 

The  slighter  forms  of  inflammatory  oedema  accompany  the  n 
infective  diseases,  such  as  typhoid  fever,  and  give  rise  to  some  swelling 
and  considerable  dropsical  saturation  of  the  kidney.     The  more  interne 
forms  are  seldom  met  with:  they  are  most  common  in  affections  of  the 
nature  of  pyaemia. 

The  drawing  in  Fig.  210  was  made  from  the  kidney  of  a  patient  who  died 
the  tenth  day  of  an  acute  febrile  attack.  The  disorder  was  obviously  of  an 
tive  nature,  for  the  renal  inflammation  was  accompanied  by  enormous  swelling 
of  the  spleen,  with  purulent  inflammation  in  the  mediastinum,  and  later  on  with 
purulent  pleurisy. 

542.  Acute  disseminated  interstitial  nephritis  is  the  most 
mon  form  of  acute  renal  inflammation.  The  kidney  is  swollen  but  lit- 
tle or  not  at  all,  and  at  first  the  section  shows  no  discoloration  whatso- 
ever. Only  when  the  interstitial  changes  are  accompanied  by  marked 
degenerative  changes  do  spots  and  patches  of  gray  or  (in  fatty  degenera- 
tion) white  make  their  appearance.  Haemorrhage  is  frequently  an  earlf 
symptom!  and  gives  rise  to  small  pimctiform  dark-red  spots. 

The  diagnosis  of  this  form  of  nephritis  can  be  made  with  certainty 
only  by  means  of  the  microscope. 

The  cellular  infiltration  (Fig.  211  m)  first  makes  its  appearance 
around  the  stellate  veins  (g)  and  the  interlobular  veins  (A),  and  is  usually 
so  marked  that  in  stained  sections  the  affected  patches  can  be  seen  Bite 
very  low  magnifying  powers.  These  patches  are  usually  most  abundant 
in  the  outer  zone  of  the  cortex,  and  in  the  boundary  zone  between  the 
cortex  and  medulla;  the  middle  parts  of  the  cortex  being  seldom  much 
affected.  The  glomeruli  which  lie  within  the  region  of  the  inflamed 
veins  may  be  surrounded  with  infiltrated  cells,  the  latter  often  accumu- 
lating in  a  dense  mass  round  the  glomerular  capsule.  T  tive 
tissue  not  lying  within  this  region  may  be  entirely  unaffected,  though 
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j  occur  in  which  other  capillary  regions,  especially  those  around  the 
teruii  (Pig.  213,  Art.  544  and  Fig.  212,  Art.  543),  show  signs  of 
b  or  less  extensive  cellular  infiltration. 

^hc  tubular  epithelium  may  he  altogether  normal.  Even  in  the 
re  of  the  inflamed  region  the  cells  occasionally  remain  unchanged  fif 
tost  become  »a  little  cloudy,  their  form  being  retained  and  fabric 
ei  continuing  to  stain  well.  Naitwerck  has  observed  this  condition 
le  nephritis  accompanying  infective  pneumonia.     In  other  cases  the 
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HALF  OF  THE  CORTEX  Df  RECEKT  ACUTE    DISSEMINATED  (INTERSTITIAL)  MEPSHTTtS- 
(Injected  with  f*ru**ian  blue  and  atained  with  alum-varmine  :     X  82.) 

.1,  labyrinth  Bt  medullary  rays  C,  capsule 

>bular  artery  A,  interlobular  veins 

aff •  reus  tf,  convoluted  tubules 

nerulus  kt  straight  fcubulos  (Hetite's  loops  and  coUectiiur 
efferens  tunes) 

llariea  of  the  medullary  rays  X,  degenerate  convoluted  tubules 

llaries  of  the  labyrinth  m,  cellular  infiltration  around  the  veins 
late  veins 

dium  is  in  parts  more  obviously  affected  by  the  inllammatorv  pro- 
id  cloudy  swelling  with  a  tendency  to  necrosis  \s  cti^Tved,  sa^fc- 
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orally  in  the  convoluted  tubules  (Fig.  211  I).     According  b  ftci 

this  ocours  chiefly  in  cases  of  diphtheria.     The  aiTected  epithelial  • 
sootier  or  later  lose  their  nuclei. 

The  degeneration  and  necroeia  of  the  epithelium  may  either  b» 
fined  to  the  inflamed  region,  or  may  extend  beyond  it.     It  is  worthy  of 
remark  that  in  certain  contliri  epithelium  m  the»inflamed  region 

may  be  little  if  at  all  altered,  while  in  other  parts  epithelial  necrosis  hai 
set  in.  Frequently  we  find  that  the  cells  of  the  collecting  tubes  arc 
the  most  altered,  being  turbid  or  disintegrated  into  granular  <Writua, 

The  glomeruli  themselves  are  us  a  rule  but  little  affected,  exoq 
those  cases  which  tend  to  issue  in  suppuration  (Art,  543).     Sometimes 
a  few  of  them  are  partially  denuded  of  their  epithelium.     Cases  also 
occur  in  which  at  an  early  stage  of  the  inflammation  the  epithelial 
some  of  the  capillary  loops  become  necrosed  and  denacleated  (Fig 
Art.  535),  and  fall  away  from  their  attachments.     The  capsules  of 
glomeruli  also  contain  an  exudation  which  coagulates  with  alcohol  u 
granular  mass,  and  contains  the  desquamated  and  degenerate  glomer- 
ular epithelium  in  the  form  of  transparent  vesicular  spherules.     V 
haemorrhage  takes  place,   many  of  the  capsules  contain   blood,  which 
closely  surrounds  the  vascular  loops  (Fig.  213,  Art.   B  1 1 1  rod   panel 
down  into  the  corresponding  tubules.     Varieties  of  nephritis  are  met 
with  in  which  these  hemorrhages  are  from  the  ontset  numerous  and 
abundant,  so  much  so  that  they  may  throw  the  interstitial  changes  q 
into  the  background. 

In  the  lumen  of  the  tubules,  especially  in  the  loops  of  Henle.  art 
formed  hyaline  casta,  sometimes  enclosing  a  few  scattered  nuclei.  The 
fcabnlee  bordering  on  the  patches  of  cellular  infiltration  also  contain 
leucocytes,  which  Lave  traversed  the  membrana  propria  and  lie  either 
within  the  tubules  or  in  their  secreting  epithelium. 

Disseminated  interstitial  nephritis  may  coexist  with    inflamn; 
oedema.     The  kidney  is  then  more  or  less   swollen,  and  mottled  I 
red  and  gray.     This  condition  is  met  with  in  connection  with  various 
infective  diseases,  more  especially  in  pneumonia  and  erysipel.i 
wi;r<k,   Mommsini;  and   also  in  scarlatina,   diphtheria*   pyauni*,  »od 
relapsing  fever  (Ponffck),     It  may  also  occur  without  any  antecedent 
general  infection  of  the  system.     It  issues  in  recovery,  or  in  localized 
induration  and  atrophy,  or  in  suppuration, 

Ribbkut  maintains  that  every  interstitial  nephritis  begins  in  an  inflammitorf 
change  of  the  glomeruli.  Weiqert  thinkB  all  forms  of  nephritis  begin  in  epitb" 
lial  degeneration.  Ruth  views  are  one-sided  and  apply  only  to  a  limited  nvLttAxt 
of  cases;  they  relegate  the  essential  part  of  the  process  to  a  secondary  place.  Ne- 
phritic may  begin  in  many  different  ways,  and  no  single  scheme  can  be  laid  do** 
to  which  all  cases  ahull  eon  form. 

References  on  nephritis  following  pneumonia  :—  WAONE&.Deuf.  Arch,/.  W*» 
Med.  xxv.;  Mommsen,  Dentsch,  med.  Woch.  1879;  Nauwbbck,  toe.  dL;  Jtaol* 
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K,  Croupfae  Pneumonie  Tubingen  1883:  Friedlander,  Fortschritte  d.  Med.  n. 
1884;  DicKtNsoN.  Renal  and  urinary  affections  ill.  London  1885. 

References  on  nephritis  after  diphtheria,  scarlatina,  etc- :— BOUCBARD,  itett, 
de  mid.  1881;  CAPITAIM  and  Charrin,  ibid.;  Gaocber,  Lancet  1,  1881;  COR  nil, 
Jottrn,  de  Tanat.  1870,  Practitioner  xxvni.,  xxxu.  (1893-84);  Eberth,  Virch. 
Arch.  vol.  57,  Zur  K>>ntttniss  bacter.  Mycosen  Leipzig  1872:  Jacobi,  OerhardVs 
Handb.  d.  Kinderlcrankh.  DLf  Kannenbero,  Zeitwhr.  f%  klw.  Med.  I.J  Klebs, 
Bkmdb,  d.  path.  Anat.;  Klein,  ZVoa*  Path.  Sac.  xxvm.  <1*7?K  Lepwe,  Revue 
menzuclle  1880;  Letzbrich,  Virrh.  ^Irc/i.  vol*.  47,  52,  W,  61;  Leyden,  2fe#»0fl  /. 
Win.  Me<L  in.;  Litten,  ML  iv.;  Markwald,  Ueher  dte  Xtetr  naff*  ct  ion  hei  acuten 
Infectionskrankh.  Iu.  Diss.  Kdnigsberg  1878;  Oertel,  Ziemsxerin  Cyclop,  ii.; 
SENATOR,  Fi'rcA.  .Arc/l.  vol.  S6,  D/*c  Albuminuria  tm  fff&WSj£t.  n.  krank.  Zuxltmde 
Berlin  1883,  trans,  by  Smith  (New  Syd.  Soc.)  London  1834;  Thomas,  OerhardVs 
Handb.  d.  Kinderkrankh.  IF.;  Unruh,  JaAro.  /.  Hrilk.  xvn.  (1881);  P.  Fur- 
brivoer.  FircA.  Arcfc.  vol.  91;  Nauwerck,  Die  Nephritis  Jena  1883;  Fischl, 
Beitragez.  Histologic  d.  Schariaehn  ten ,  Zritxv.h.  f.  Heilk.  1883;  Leichtenstern, 
Deutsche  med.  Wovh.  18SI;  Babss,  -4n?A.  <&  physiul  n.  (1883);  Friedlander, 
Fortschritte  ./.  Bed  t,  (1833);  Art.  540. 

ATKINSON  (Arner,  Jonrn.  med.  sciences  1S84)  gives  a  good  account  (with  refer- 
ences) of  nephritis  from  malarial  poisoning. 

543.  Disseminated  suppurative  nephritis.  When  a  simple  dis- 
seminated nephritis  issues  in  suppuration,  there  are  formed  in  various 
parts  of  the  kiduey,  especially  in  the  cortex  but  not  infrequently  in  the 
medulla  also,  a  number  of  rounded  or  linear  patches  of  whitish  pus-like 
matter  usually  surrounded  by  a  zone  of  bypersemia.  In  other  re?| 
the  kidney  may  be  almost  normal,  though  there  is  frequently  a  certain 
amount  of  swelling  {from  inflammatory  oedema)  and  some  gray  and  red 
mottling  (from  disorder  of  the  circulation). 

The  smallest  patches  (not  larger  than  a  millefc-seed)  are  due  to  a 
steadily  increasing  extravasation  of  leucocytes,  which  accumulate  either 
round  the  venules  or  round  the  capsules  of  the  glomeruli. 

Suppurative  inflammation  of  the  kidney  is  no  doubt  in  general  a 
result  of  bacterial  invasion.  When  the  micro-organisms  settle  within 
the  capillary  loops  of  the  glomeruli  (Pig.  212  a)  they  first  block  up  the 
lumina  of  the  vessels,  then  induce  necrosis  of  the  glomerular  epithelium 
(£),  and  finally  necrosis  of  the  glomerulus  itself.  An  inflammatory 
reaction  is  thereupon  sot  up  around  the  glomerulus,  the  first  effect  of 
which  is  an  accumulation  of  extravasated  leucocytes  in  the  surrounding 
connective  tissue  (d).  There  is  also  usually  a  certain  amount  of  exuda- 
tion from  the  intertubular  venules  (/).  The  epithelium  within  the 
affected  region  as  a  rule  degenerates  rapidly  (p  A).  Part  breaks  up  into 
granular  detritus,  part  becomes  necrotic  and  denucleated,  and  desqua- 
mates. The  extravasated  leucocytes  penetrate  the  tubules  (*),  and  in  a 
short  time  the  entire  region  is  thickly  infiltrated  with  them.  By  and  by 
uot  only  the  epithelium  but  the  connective  tissue  breaks  down,  and  the 
infiltration  becomes  an  abscess.  The  size  of  the  abscess  depends  of 
course  on  the  extent  of  the  infiltration. 
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This  form  of  inflammation  may  result  in  the  breaking  down  of  a  large 
part  or  even  the  whole  of  the  kidney,  so  that  at  length  nothing  remama 
but  •  sac  filled  with  pua.  The  latter  is  however  not  a  common  result 
of  the  affection  now  considered;  it  occurs  much  more  frequently  as  a 
sequel  of  pyelonephritis  (Art.  554). 

Wide-spread  suppuration  of  the  renal  tissue  gives  rise  to  catarrhal, 
purulent,  or  even  diphtheritic  inflammation  of  the  pelvis  of  the  k 
and  not  infrequently  abscesses  are  formed  in  the  surrounding  subperito- 
neal tissue  (peri nephritic  abscess). 

Suppurative  nephritis  (not  due  to  pyelonephritis)  occurs  most  frequently  in 
connection  with  ulcerative  endocarditis  and  with  traumatic  pyaemia.  It  nw 
however  be  associated  with  a  great  variety  of  diseases,  such  for  instance  u 
dysentery,  ulcerative  phthisis,  and  actinomycosis  (Israel,  Virch.  Arch,  vol  74& 
The  abscesses  are  usually  punctiform  or  miliary;  large  abscesses  are  rare. 


Fig.  213.    Disseminated  scfpuhativk 
{Section  stained  with  gentian-violet  and  mounted  in  Canada  Balsam :    x  »\ • 


g,  convoluted   tubule,    with     epithelium   p*rt'f 

cloudy,  partly  denucleated  and 
a,  convoluted  tubule  with  granular 
/,  IflQooqjfM  within  the  tubules 
k\  limb  of  Henle's  loop 


a,  capillary  loop  filled  with  micrococci 
6,  empty  denucleated  capillary 
»*ytes  in  the  capillaries 

d,  r<<U alar  infiltration  around  the  capsule 

e,  venule 
/,  cellular  infiltration  around  the  venule 

Suppurative  nephritis  is  not  infrequently  combined  with  embolic  obei 
of  the  renal  arteries,  leading  to  the  formation  of  infarcts. 

Affording  to  Lrrnw  (Zeitachr.  /.  Win.  Med.  iy.)  there  are  some  forms  of  saiv 
nephnitis  in  which  large  numbersof  micrococci  are  diffused  throughout  the  whok 
of  the  kidney,  filling  up  many  of  the  tubules  and  Bowman's  capsules.  ACTiuTaT 
reports  similar  CSfOi  {Pathologi»che  Mitthcilungen  I.  1881.  Letzerich 
affirms  that  in  diphtheria  masses  of  micrococci  may  accumulate  to  sucb  sue1* 
tent  in  the  circulatory  and  secretory  channel*  that  the  urinary  function  is giavsly 
interfered  with. 


Ztbat jb  hna  never  been  able  to  discover  such  extensive  accumulations  of  bac- 
tbe  kidney,  even  in  cases  of  diphtheria.  The  (suspicion  arises  that  some 
appearance  has  been  mistaken  for  colonies  of  micro  jocci.  Treatment  of  the 
sections  with  alkalies  and  alcohol  is  not  eufflcientto  determine  with  certainty  the 
presence  of  these  organisms. 

Babes  (Arch,  dephysiol.  11,  168JJ)  has  recently  described  various  forms  of  bac- 
teria discovered  by  him  in  the  renal  blood-vessels  in  certain  forms  of  nephritis 
accompanying  pyaemie  and  septicemic  infection,  scarlatina,  articular  rheuma- 
tism, yellow  fever,  etc.  In  connection  with  the  latter  he  found  chaplets  of  two 
to  six  diplococci,  and  suggests  that  they  may  be  the  exciting  cause  of  the  disease. 
Stbvex  (Glasgow  Med.  Joum.  1884)  discusses  the  suppurative  affections  of  the 
kidney  in  a  clear  and  able  manner. 


Chronic  Parenchymatous  Nephritis. 


544  The  inflammations  of  the  kidney  comprehended  under  the  term 
chronic  parenchymatous  nephritis  are  all  characterized  by  persistent 
inuanimatory  exudation  from  the  blood-vessels  into  the  renal  tissue,  ac- 
companied by  marked  alteration  of  the  epithelial  structures.  The  persis- 
tent exudation  takes  place  partly  from  the  glomeruli  and  partly  from  the 
intertubular  capillaries  and  venules. 

The  intertubular  exudation  saturates  the  renal  tissues  with  inflamma- 
tory lymph,  varying  in  quantity  at  different  stages  of  the  process  and  in 
different  cases. 

This  inflammatory  oedema  is  always  accompanied  by  a  more  or  less 
extensive  cellular  infiltration  (Fig.  213  q  r),  which  is  often  remarkably 
dense  around  the  subcortical  and  interlobular  venules  (q)f  often  also 
well-marked  in  the  neighborhood  of  the  intertubular  capillaries  (r)  and 
here  and  there  in  exceptional  amount  round  a  few  of  the  glomeruli. 
The  extravasated  leucocytes  (q)  and  the  liquid  exudation  may  penetrate 
directly  into  the  tubules,  and  the  leucocytes  gathered  around  the  Bow- 
man's capsules  may  in  like  manner  penetrate  them-  Intertubular 
venous  haemorrhages  are  occasionally  observed,  and  when  the  tubules  are 
at  the  same  time  ruptured  blood  may  enter  fchoae  directly  (Natwerck). 

The  vessels  of  certain  of  the  glomeruli  permit  the  escape  of  albumin- 
ous urine,  which  even  during  life  may  coagulate  into  agranular  or  ho- 
mogeneous mass  within  the  capsules.  More  commonly  however  coagu- 
lation takes  place  only  within  the  tubules  (especially  in  the  loops  of 
Henle),  giving  rise  to  the  familiar  hyaline  casts  or  cylinders. 

The  glomerular  capillaries  frequently  permit  the  escape  of  white  (*) 
and  red  (/)  blood-cells.  The  former  often  accumulate  in  great  quantity 
in  the  capillary  loops  (b)  before  escaping,  but  they  do  not  usually  escape 
in  large  numbers  into  the  lumen  of  the  capsule. 

Comparatively  few  of  the  red  blood-cells  (e)  escape  into  the  lumen  of 
the  capsules,  though  not  infrequently  larger  extravasations  are  observed 
in  which  the  capsules  and  their  tubules  appear  widely  distended  with 
blood  (/». 
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In  many  cases  the  glomerular  epithelium  looks  perfectly  normal, but 
it  is  more  common  to  find  it  somewhat  swollen,  the  individual  cells  stand- 
ing out  clearly  from  the  contours  of  the  capillaries.     Multiplication  *ad 


Flo,  2t:i    Chronic  B^xxoRRJumc  (paiutvchyhatoph)  mpBaxrvs. 

(Section  hardened  in  Mailer  *  fluid,  stained  teith  alum-carmine^  and  mounted  in 
earn:  the  fatty  change  represented  i*  taken  from  another  preparation  treoJM 
mie  acid:  x  800.) 


normal  capillary  loop 

capillary  Oll^J  with  white  blood -oells 

desquamated  glomerular  epithelium 

capsular  epithelium 

exudation  consisting  of  red  and  white  blood* 
cells  and  granular  matter 

haemorrhage  into  a  capsule  and  tubule 

granular  stratified  exudation,  containing  nu- 
clei of  desquamated  glomerular  epithe- 
lium 

disintegrated  blood  containing  desquamated 
glomerular  epithelium 


couYolufced  tubule 
limb  of  Heme's  loop 
tubule  with  pigmented 
pigmented  and  desquamated 
fatty  cells,  some  of  them 
loose  fatty  epithelial  cells  in 

a  normal  tubule 
tubule  filled  with  blood 
cellular   infiltration 
capillaries 
Si    pigment-granules  In  stroma 
tt    capillaries  filled  with  blood 
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desquamation  usually  set  in,  and  epithelial  cells  are  seen  in  greater  or 
leas  numbers  lying  loose  within  the  capsules  (c).  These  may  be  washed 
out  unchanged  into  the  tubules,  but  at  times  they  accumulate  in  quan- 
tity within  the  capsule,  surrounding  the  glomerular  vessels  in  successive 
strata  (c)  and  separating  or  compressing  the  loops  by  their  intrusion. 
Frequently  too  the  cells  break  down  or  dissolve  in  the  liquid  escaping 
from  the  glomerular  vessels,  and  homogeneous  or  granular  coagula 
iff  h)  are  thus  formed,  which  more  or  less  completely  ensheath  the  glo- 
merulus. The  nuclei  enclosed  in  these  coagula  often  persist  for  a  long 
time,  and  occasionally  give  them  the  appearance  of  intracapsular  new- 
formations  of  connective  tissue. 

In  addition  to  the  swelling  and  desquamation  of  the  epithelium  we 
often  remark  a  certain  amount  of  fatty  change,  which  gives  the  colls  the 
look  of  being  powdered  or  sprinkled  with  minute  globules. 

The  glomerular  capillaries  appear  for  the  most  part  unaltered, 
though  all  the  changes  described  in  Art.  540  may  occasionally  be  ob- 
served. 

The  capsular  epithelium  (d)  is  as  a  rule  far  less  altered  than  the 
glomerular,  though  it  too  may  in  certain  cases  become  swollen,  break 
up,  and  desquamate.     It  may  also  undergo  fatty  degeneration. 

The  tubular  epithelium  always  shows  mure  or  less  marked  signs  of 
cloudy  swelling,  fatty  degeneration,  desquamation,  and  disintegration. 
The  most  striking  of  these  changes,  the  fatty  degeneration  (i  m  »),  is 
distinguished  by  the  presence  of  droplets  and  globules  of  oil  within  the 
cells,  varying  in  size  and  number  according  to  the  degree  of  degeneration. 
The  fatty  cells  (mo)  are  the  most  apt  to  be  shed,  though  this  happens 
also  in  the  case  of  the  swollen  and  cloudy  cells.  These  desquamated 
cells  dissolve  in  situ  or  are  carried  into  remoter  parts  of  the  tubules, 
where  they  may  coalesce  into  hyaline  cylinders. 

The  degenerative  changes  affect  chiefly  the  convoluted  tubules, 
though  they  are  not  entirely  absent  in  the  loops  and  collecting  tubes. 
In  the  latter  especially  there  may  be  very  marked  desquamation  of  the 
epithelium. 

When  considerable  hemorrhages  have  taken  place  in  the  glomeruli 
the  corresponding  tubules  are  distended  with  blood,  their  epithelium  ap- 
pearing compressed  and  flattened  { p).  The  blood  presently  disintegrates, 
forming  granules  and  flakes  of  pigment:  these  are  usually  taken  up  by 
the  epithelial  cells  (/  m)f  part  also  appearing  in  the  fibrous  stroma  (s) 
whither  they  are  carried  by  the  absorbents  (Art,  530), 

In  many  cases  it  is  difficult  to  make  out  definitely  in  what  way  a 
chronic  parenchymatous  nephritis  has  bsgun.  In  other  cases  it  is  clearly 
the  sequel  of  an  acute  affection.  So  far  as  microscopical  investigation 
indicates  it  is  possible  that  all  the  varieties  of  acute  nephritis 
above  described,  except  the  suppurative  form,  may  occasionally  termi- 
nate in  the  chronic  parenchymatous  form.     Moreover  the  various  de- 
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generative  processes  described  in  Art$.  534-537. may  be  combm?d  with 
secondary  inflammatory  changes,  and  so  give  rise  to  the  morbid  tftM* 
ances  of  chronic  nephritis. 

Virchow,  Forstkr,  Lanqh^ns,  and  Friedlavder  describe  in  certain  ca**ot 
nephritia  a  multiplication  of  the  nuclei  of  the  glomerular  capillaries,  which  may 
at  times  become  very  considerable.  Nauwerck  has  confirmed  thin  by  showing 
that  the  endothelial  cells  of  the  capillaries  swell  up  and  multiply  (Fig.  309,  Art 
MO). 

Littkn  {Chariti-Annalen  rv.)  states  that  in  the  nephritis  following  scarlatina 
and  relapsing  fever  concentrically  stratified  connective  tissue  is  rapidly  formed 
within  Bowman's  capsules.  According  to  the  account  in  the  text  this  would 
appear  to  be,  not  new  connective  tissue,  but  stratified  fibrin  enclosing  nuclei  <Fig. 
213  g). 

545.    The  textural  changes  just  described  pass  through  various  devel- 
opmental stages,  and  thus  in  any  given  case  one  or  another  of  t 
be  the.  moat  prominent.     We  may  therefore  distinguish  certain  ana* 
cally  distinct  forms  of  chronic  parenchymatous  nephritis,  depending  on 
the  stage  of  the  process  reached  at  the  time  the  kidney  is  examined. 

In  the  first  form  the  connective  tissue  is  but  slightly  altered  (being 
simply  infiltrated)  while  the  epithelium  of  the  tubules  and  in  part  of  the 
glomeruli  is  highly  fatty.     This  form  is  best  described  as  the  inflamed 
fatty  kidney,  or  the   kidney  of  fatty  parenchymatous  nephritis.     The 
kidney  is  moderately  swollen  and  soft,  the  cortex  pale-gray  and  beset 
with  numerous  white  opaque  spots  and  streaks.     The  number  and  mag- 
nitude of  these  fatty  patches  depends  on   the  degree  of  degenerall 
They  may  be  confined  to  the  outer  or  to  the  inner  zone  of  th« 
The  medulla  is  usually  more  or  less  reddened,  often  indeed  i 
If  the  cortical  veins  are  full  they  show  as  rod  streaks,  and  the  stellate 
veins  show  on   the   pale  subcapsular  surface   as  deep- red   star-shaped 
blotches. 

In  a  certain  sense  the  large  mottled  kidney  forms  an  antithesis  to 
the  fatty  kidney.  It  is  swollen,  often  considerably,  and  its  surface  J* 
mottled  with  gray  and  red.  On  section  the  cortex  looks  broadened, 
moist,  soft,  and  streaked  with  gray  and  grayish-red;  the  mednlla  is 
hyperaemic.  Corresponding  to  its  external  appearauce  we  find  the  t: 
of  the  kidney  in  a  condition  of  inflammatory  (edema,  the  intertubnUT 
septa  being  in  many  places  infiltrated  with  small  cells.  The  glomerular 
epithelium  is  here  $n&  there  swollen  and  desquamated,  and  in  ma?, 
the  tubules  the  epithelial  cells  are  likewise  cloudy,  swollen,  and  desqua- 
mated. The  fatty  change  is  only  moderately  developed,  the  amount  of 
fat  present  not  su Hieing  to  whiten  the  parenchyma. 

When  the  kidney  is  much  infiltrated  and  at  the  same  time  tv 
is  enlarged  and  the  cortex  is  mottled  with  white  patches;  in  extreme 
fatty  change  it  may  be  all  but  uniformly  white.     This  is  the  so»ealled 
large  white  kidney. 


II HEMATOGENOUS    NEPHRITIS. 

The  differences  between  the  iiu««  forms  being  rather  differences  of 
iegree  than  of  kind,  there  are  naturally  many  intermediate  variet 

The  external  nuked  eye  appearance  of  the  kidney  depend*  nv  jUv  on 
he  amount  of  blood  it  contains  at  the  time  of  examination.  Thus  win  n 
he  parenchyma  Loeke  ted  na  mtt  not  u  woe  oonofadc  thai  &aro  i- 
10  fatty  degeneration,  for  when  the  latter  is  slight  it  may  be  quite  dis- 
guised by  the  presence  of  hyperemia.  Conversely,  mere  paleness  of 
he  tissue  is  by  no  means  a  certain  index  of  fatty  change. 

Haemorrhage  may  accompany  all  forms  of  nephritis,  but  there  is  one 
>articolar  form  in  which  the  haemorrhage  amounts  to  a  characteristic; 
he  cortex  chiefly,  the  other  parta  in  a  less  degree,  being  studded  with 
•ed  and  brown  patches  of  extravasation.  This  form  is  therefore  de- 
tcribed  as  chronic  hemorrhagic  nephritis  (Fig.  213).  The  paren- 
chyma may  be  altered  in  various  ways;  the  most  common  change  is  a 
considerable  degree  of  fatty  degeneration  with  much  infiltration  of  the 
ibrous  stroma.  The  kidney  is  thus  as  a  rule  swollen  and  speckled  with 
ffhite,  or  almost  uniformly  white.  There  is  usually  much  desquamation 
>f  the  glomerular  epithelium. 

When  the  most  marked  character  in  a  case  of  chronic  nephritis  is  the 
morbid  change  in  the  glomerular  epithelium,  we  might  fitly  describe  it 
is  chronic  glOmerulO-liephr itis.  When  the  accompanying  de<re?i' 
;ion  of  the  tubular  epithelium  is  slight  the  kidney  may  appear  but  very 
ittle  altered T  even  though  death  has  taken  place  from  failure  of  the 
renal  function;  in  such  cases  microscopic  examination  alone  reveals  the 
;rue  character  of  the  disease.  The  changes  in  the  glomeruli  are  the 
tame  aa  those  described  in  Arts.  544  and  540.  In  marked  cases  many  of 
;he  glomeruli  are  obliterated. 

MS.  Term intU  his  of  chronic  parenchymatous  nephritis. 
This  disease  not  infrequently  passes  through  the  stages  indicated  in  Arts. 
>44  and  545  and  terminates  in  fatal  suppression  of  the  urinary  function. 
In  cases  that  are  not  speedily  fatal  the  changes  above  described  become 
and  more  marked:  which  particular  one  of  these  changes  is  the 
most  prominent  depends  on  the  individual  peculiarities  of  the  case. 

The  fatty  change  is  not  rarely  the  most  extensive,  the  kidney  be* 
xuning  more  and  more  of  an  unmixed  white  color  as  the  grayish  or  red* 
lish  regions  of  fairly  sound  tissue  diminish  or  disappear;  the  latter  may 
it  last  be  confined  to  the  parts  about  the  medullary  rays.  In  such  caseB 
not  only  does,  the  renal  epithelium  become  fatty  and  perish,  but  oil- 
globules  begin  to  appear  in  the  walls  of  the  glomerular  and  intertubnlar 
capillaries. 

Often  too  the  advancing  fatty  degeneration  is  accompanied  by  in- 
2reased  cellular  infiltration  of  the  connective  tissue,  so  that  the  inter- 
tubular  stroma  becomes  transformed  into  a  series  of  swollen  cellular 
columns. 

At  an  early  stage  atrophy  of  the  secreting  BtrucCnTOft  \to^\m  \a> 
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the  regions  moat  affected.     The  tubular  epithelium  may  in  consequence 
of  the  degenerative  changes  be  lost  altogether,  the  denuded  tubules 
coming  therefore  collapsed  and  function  less.     This  is  however  by  no 
means  invariably  the  case,  for  it  frequently  happens  that  in  the  ansa 
of  other  complications  the  fatty  and  desquamated  cells  are  replaced  by 
the  regenerative  multiplication  of  the  remaining  ones.     Destructim. 
the  glomeruli  is  a  more  serious  danger,  for  it  involves  not  only  the  sup- 
pression of  the  urinary  secretion  but  also  the  partial  interruption  of 
intertubular  circulation.     The  glomeruli  may  be  rendered   fuiictionleas 
by  an  excessive  accumulation  of   loose  epithelium  and  ended  U 
within  their  capsules,  leading  to  compression  of  the  eapill 
commonly  however  the  injury  is  primary,  and  due  to  hyaline  swelling  of 
the  capillary-walls  and  in  part  to  thrombosis  of  their  channels*    The 
epithelium  always  perishes,  partly  by  desquamation,  partly  by  fati 
generation  and  disintegration.     Sometimes  a  certain  amount  of  fib 
hyperplasia  occurs  in  the  neighborhood  of  the  obliterated  glomeruli,  and 
the  capsules  thus  appear  abnormally  thickened. 

These  localized  atrophic  changes  in  the  secreting  structures  are  sooner 
or  later  followed  by  cicatricial  contractions  of  the  external  surface. 
They  are  seldom  quite  absent  in  the  large  white  kidney,  aud  in  some 
cases  are  so  numerous  as  to  give  the  organ  a  granulated  appearance  while 
its  volume  becomes  less  than  normal.  This  is  of  course  possible  only  in 
cases  of  long  standing,  in  which  the  changes  in  the  parenchyma  hare 
spread  so  gradually  that  its  functions  have  at  no  time  been  interrupted. 
Such  cases  both  in  their  clinical  course  and  histological  characters  ap* 
proach  those  which  we  class  under  the  head  of  renal  cirrhosis  or  indura- 
tive nephritis  with  contraction. 


Chronic,  Indurative  Nephritis. 

547.  Chronic  indurative  nephritis  or  renal  cirrhosis  is  distin- 
guished anatomically  by  the  fact— that  the  inflammatory  process  issues 
in  hyperplasia  of  the  renal  connective  tissue,  and  consequent  induration 
or  cirrhosis  of  the  parenchyma. 

In  chronic  parenchymatous  nephritis  there  is  a  certain  amount  of 
fibrous  overgrowth,  but  this  is  of  altogether  minor  importance  in  com- 
parison with  the  other  results  of  the  inflammatory  process.  In  indura- 
tive nephritis  on  the  other  hand  it  is  this  fibrous  overgrowth  and  ihe 
resulting  cirrhosis  which  is  the  essential  characteristic  of  the  affe< 

The  disease  sometimes  commences  acutely,  but  its  onset  is  usually 
very  gradual  and  insidious.  In  either  case  the  appearance  in  the  atroms 
of  small  patches  of  cellular  infiltration  is  the  moat  important  of  W 
initial  changes.  This  infiltration  is  moreover  always  accompanied  by* 
degeneration  of  the  epithelium,  though  the  extent  and  intensity  of  t°is 
varies  much  in  different  cases,  a  fact  which  in  the  main  explains  the 
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diverse  clinical  phenomena  exhibited  in  connection  with  the  onset  of  the 


:: 


In  like  manner  there  are  differences  in  the  amount  of  inflammatory 
oedema  accompanying  the  infiltration,  and  corresponding  differences  in 
the  extent  to  which  the  kidney  is  swollen. 

When  the  interstitial  hyperplasia  has  continued  for  some  weeks  or 
onths  cicatricial  patches  appear,  and  as  they  contract  give  rise  to  de- 
pressions and  puckerings  of  the  outer  surface  of  the  kidney.  These 
contractions  are  more  or  less  numerous  and  extensive  according  to  the 
extent  of  the  original  infiltration.  The  kidney  is  either  anaemic  and 
pale-gray  in  tint,  or  hyperaamic  when  it  appears  grayish  or  brownish  red: 
its  size  may  be  normal  or  increased  or  diminished;  at  a  later  stage  it  is 
harder,  tougher,  and  denser  than  in  health. 

The  cortex  is  always  thinned  at  the  site  of  the  cicatrices;  elsewhere 
its  thickness  may  be  normal  or  even  increased,  but  it  is  never  very  much 
increased.  The  cortex  on  section  has  the  same  tint  as  the  surface.  The 
ale  white  patches  of  fatty  degeneration  may  be  entirely  absent,  though 
ot  infrequently  they  may  be  detected  in  varying  number  within  the  cor- 
tical zone.     The  medullary  zone  is  usually  redder  than  is  normal. 

The  connective  tissue  is  hardened  and  overgrown  not  merely  within 
the  cicatrices  but  also  at  various  points  in  the  deeper  layers  of  the  cort 
the  secreting  structures  are  atrophied  (Fig.  214). 

The  indurated  patches  lie  cniefly  in  the  neighborhood  of  the  small 
eins,  though  they  may  be  distributed  irregularly  throughout  the  region 
of  the  labyrinth. 

The  first  stage  of  the  indurative  change  is  the  appearance  of  the  dis- 
seminated cellular  infiltration  (/)  of  the  stroma.  Then  the  intertubular 
tissue  (k)  becomes  more  or  less  notably  increased  and  fibrous:  it  often 
becomes  thickly  beset  with  small  round-cells,  or  at  least  the  nuclei  art 
much  more  numerous  than  usual. 

The  capsules  of  the  glomeruli  in  the  affected  region  are  in  general 
considerably  thickened,  and  appear  to  be  made  up  of  nucleated  fibrous 
tissue  arranged  in  concentric  layers  (a).  It  is  however  to  be  noted  that 
the  amount  of  thickening  varies  greatly:  in  some  cases  it  is  enormous, 
in  others  very  slight.  The  latter  is  observed  in  instances  where  the  in- 
filtration is  mainly  around  the  small  veins,  the  former  where  it  is  more 
uniformly  diffused  over  the  whole  of  the  labyrinth. 

The  tnnica  adventitia  of  the  blood-vessels  (n  o)  is  usually  more  or 
less  thickened.  Sometimes  the  thickening  extends  to  the  inner  coats 
also,  and  leads  to  obstruction  of  the  vessel.  A  certain  number  of 
the  capillaries  always  bscome  impermeable  as  the  change  progresses. 

The  glomerular  epithelium  in  recent  cases  is  seen  to  be  swollen  or 
loosened  and  desquamated  (/),  though  this  change  is  seldom  so  marked 
as  in  the  forms  of  nephritis  already  described:  it  is  also  rare  for  the  cap- 
sular epithelial  cells  to  show  signs  of  any  great  degrees  oi  mxiXXA^Xv^Iuafe 
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or  of  desquamation.  When  there  is  much  thickening  of  the  capsule,  or 
much  disturbance  of  the  circulation  through  obstruction  of  the  capil- 
laries ur  narrowing  of  the  vasa  afferentia,  the  glomeruli  begin  to  atrophy. 
The  capillary  loops  lose  their  epithelium  e),  and  are  transform 
pale  hyaline  or  finely-granular  deaooleatod  (//)  structures,  which  are 
impermeable  by  the  blood  or  by  artificial  injections. 

During  the  progress  of  the  disease  the  glomeruli  excrete  albuminous 
urine,  which  usually  flows  off  into  the  tubules;  sometimes  however  it 
coagulat n  in  tli«-  presence  of  the  shed  epithelial  cells  and  gives  rise  to 
feba  stratified  fibrinous  and  nucleated  masses  (<?),  which  we  have  already 
described  as  surrounding  the  glomerular  vessels.  The  albumin • 
often  contains  extravasated  red  and  white  blood-cells. 


FlO,  214.   IKFLAMMATOHY  rMDUBATIOM  AND  ATROPHY  Of  TKX, 

(Section  treated  with  alcohol  and  atum-carminc*  and  mounted  in  Canada  txxlxttn: 

a,  capsule  of  Bowman  thickened  and  fibrous 
6,  normal  glomerulus 

c,  glomerulus  with  vessels  partly  obstructed  and 

hyaline,  the  epithelium  being  nearly  all  de- 
stroyed 

d,  obliterated  glomerulus 

e,  nucleate!  coagulum  composed  of  fibrinous  exu- 

dation and  shed  i  '|si1fcrltl111 
/,  glomerular  epithelium  loosened  and  shed 

The  tubular  epithelium  undergoes  the  same  forms  of  degeneration  as 
we  have  described  in  connection  with  parenchymatous  nephritis,  though 
the  degeneration  is  usually  less  intense  and  less  widi  I :  ii  CU 

no  very  longstanding  wo  therefore  find  the  greater  number  of  the  tubules 
still  healthy. 


helium 

A.  collapsed  tubule  with  atrophied 
«\  collapsed  and  denuded  tubule 
b,  hyperplactta  fibrous  stroma 
J,  cellulir  L^OwtidB 
»,  noraal  tubule  somewhat  dilated 
n,  vas  affensns. 
ii,  small  vriu 
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By  the  time  that  new  fibrous  tissue  has  been  formed  at  a  particular 
spot,  the  corresponding  tubules  are  usually  advanced  in  atrophy.  The 
lumen  is  narrowed,  the  secreting  epithelium  represented  by  small  cubical 
cells  lining  the  walls  or  lying  loose  within  the  lumen  (k).  Many  tubules 
are  empty  and  collapsed,  their  epithelium  having  altogether  disappeared 

(0. 

The  degeneration  and  atrophy  of  the  tubules  is  due  partly  to  the  dis- 
turbances of  circulation  aud  nutrition  caused  by  the  inflammatory 
changes,  partly  to  the  destruction  of  the  glomeruli  (Art.  524). 

The  contents  of  the  unaffected  tubules  are  the  same  as  in  parenchy- 
matous nephritis,  though  fewer  of  them  contain  casts  and  masses  of 
epithelial  detritus.  Haemorrhages  and  pigmentary  deposits  are  likewise 
less  common. 

t  Indurative  nephritis  and  the  cirrhotic  contracted  kidney  (Art.  54S)  correspond 
rtly  to  the  form  described  by  clinical  observers  as  true  contracted  kidney, 
partly  to  so-called  secondary  contracted  kidney.  The  term  u  true  contracted 
kidney  "has  been  made  to  include  the  arteriosclerotic  contracted  kidney  (Art. 
526),  whose  mode  of  origin  is  totally  different  from  that  of  the  cirrhotic  contracted 
kidney.  Confusion  thus  arises,  and  it  may  therefore  be  well  in  future  to  avoid 
the  use  of  the  clinical  term. 

The  term  "secondary  contracted  kidney ,J  is  applied  to  cases  which  i^gin 
acutely.  This  distinction  is  valueless  from  the  point  of  view  of  the  morbid 
anatomist,  as  such  cases  differ  in  no  essential  respect  from  those  whose  onset  is 
gradual  or  undisceraed. 

5±8.  Terminations  of  chronic  indurative  nephritis.  When 
this  affection  is  not  speedily  fatal  from  the  extension  of  the  accompany- 
ing epithelial  degeneration,  it  may  lead  in  the  course  of  months  or  years 
to  very  extreme  induration  and  obliteration  of  the  secreting  structures. 
The  kidney  is  then  always  diminished  in  size,  often  remarkably  so; 
the  capsule  is  adherent;  the  surface  granulated.  The  'granulations* 
may  be  coarse  or  fine,  regular  or  irregular  (Fig.  215  .4). 

The  tint  of  the  protuberant  granulations  varies  greatly,  depending 
on  the  amount  of  blood  present  in  the  cortex  and  on  the  degree  of  fatty 
change  in  the  epithelium.  It  is  usually  grayish-red,  sometimes  however 
it  is  gray  or  mottled  gray  and  white,  or  almost  entirely  white  and  opaque. 
The  depressions  and  contractions  are  usually  somewhat  redder. 

The  renal  tissue  is  dense  and  tough,  the  cortex  thinned,  the  papillse 
often  truncated  or  stunted.  The  tint  of  the  cut  surface  corresponds 
with  that  of  the  external  surface:  the  medulla  is  generally  somewhat 
redder,  but  not  infrequently  it  has  much  the  same  tint  as  the  cortex. 

The  cortical  zone  is  always  traversed  by  fibrous  bands  with  small 
islands  of  less  altered  or  persistent  normal  tissue  lying  between  them 
(Fig.  215  A). 

The  fibrous  bands  start  from  the  intergranular  depressions  of  the 
surface  (/?^and   run  towards  tno  bases  of  the  medullary  papillae,  be- 
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ing  interconnected  by  numerous  transverse  bands;  the  islands  of  normal 
tissue  are  therefore  more  frequently  rounded  or  oval  thau  elongated. 
Yhr  tibrous  bands  run  in  general  along  the  course  of  the  veina,  I 
they  frequently  ramify  without  any  apparent  regularity  through  the 
labyrinth.  The  more  numerous  they  are  the  smaller  of  course  are  the 
islands  enclosed  in  their  meshwork.  Oases  are  met  with  in  which  tie 
greater  part  of  the  labyrinth  is  thus  indurated  and  obliterated,  tli 
parts   retaining  their  function  being  parts  of  the  medulhi  tad  the 

tissue  immediately  adjoining.     In  such  cases  the  surface   granulations 
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Fio.  215.    Cirrhotic  contracted  ior  '  osunruR  }  kdkct. 
{Vertical  section  through  the  outer xotvr  of  th*  cor/<ut,  stained  with  aJtun-carmn*  otadt  mountrt  (■ 

Canada  balmm  x  40. ) 

A,  penilstent^rerial  tissue  giving  rise  to  '  granulation*. ' 
B,  cicatricial  bands  giving  rise  to  depressions  and  contractions 
a,  normal  tubules 
6,  dilated  tubules 
g,  cysts 
d,  normal  glomeruli 


a .  hyperplastic  fibrous  tl 
a,  atrophied  glomeruli  with  thickened 
,.  the  like  with  normal  capsules 
if,  cellular  Infiltration 


e,  atrophied  and  collapsed  tubules  filled  with  loose   L,  arteriole 


epithelium 
/,  atrophied  empty  tubules 


m,  venule 


are  naturally  very  fine  and  regular;  where  the  cirrhosis  is  conflped  to 
the  course  of  the  veins  the  irregularities  of  the  surface  are  usually  mtkd 
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>re  marked.  The  course  and  mode  of  extension  of  the  indurative 
change  are  in  fact  very  similar  to  what  is  observed  in  cirrhosis  of  the 
liver  (Art  496). 

The  fibrous  bands  of  the  cortex  always  enclose  atrophied  and  col- 
lapsed tubules  (e  f)  and  obliterated  glomeruli  whose  capsules  are  mote 
or  less  thickened  (A  i).  These  bands  are  thus  simply  portions  of  renal 
tissue  of  which  the  secreting  structures  are  rendered  functionless  and  the 
stroma  hyperplastic  by  chronic  inflammation.  Here  and  there  a  tubule 
or  a  glomerulus  may  persist  within  the  indurated  region,  while  some  of 
the  tubules  are  dilated  into  cysts  by  the  retention  of  already  secreted 
urine  (c). 

The  islands  of  persistent  secreting  tissue  may  present  a  normal  ap- 
pearance (a).  More  frequently  some  of  the  tubules  and  glomeruli  show 
signs  of  compensatory  hypertrophy  (£).  Some  of  the  epithelial  cells  are 
fatty,  though  the  extent  of  this  change  varies  much  in  different  cases. 
Here  and  there  too  we  find  patches  of  cellular  infiltration  (k),  a  sign 
that  the  inflammatory  process  is  kept  up. 

Both  in  the  cortex  and  in  the  medulla  are  seen  tubules  containing 
hyaline  cylinders,  or  masses  of  shed  epithelium  and  extravasated 
leucocytes. 

The  induration  of  the  intertubular  stroma  and  the  loss  of  the  glo- 
meruli involve  the  obliteration  of  a  considerable  portion  of  the  vascular 
system  of  the  cortex.  The  vessels  passing  into  the  medullary  zone  (Art. 
626)  consequently  become  dilated,  though  thfl  channels  thus  opened  up 
never  fully  compensate  for  the  loss  of  the  cortical  channels. 


Tuberculous  and  Syphilitic  Nephritis, 


549.    Tuberculosis  of  the  kidney  is  in  most  cases  due  to  embolic 

infection.  In  rare  instances  primary  tuberculosis  of  the  bladder,  pros- 
tate, spermatic  duct,  or  testicle  may  extend  to  the  kidney  by  way  of  the 
ureter. 

Acute  miliary  tuberculosis  and  chronic  localized  tuberculosis  are  the 
two  forms  of  the  affection. 

Miliary  tuberculosis  of  the  kidney  is  merely  a  part  of  a  general  erup- 
tion of  tubercle  to  the  various  organs  of  the  body.  Wherever  the  tuber- 
culous virus  lodges,  in  cortex  or  medulla,  there  appears  a  small  semi- 
translucent  grayish  speck,  which  presently  grows  into  a  gray  nodule. 
This  then  becomes  whitish,  and  is  often  surrounded  by  a  hemorrhagic 
areola.  The  whitish  tinge  is  due  partly  to  infiltrated  leucocytes,  partly 
to  turbid  swelling  and  necrosis  of  the  epithelium  set  up  by  the  action  of 
the  bacilli.  When  the  cellular  infiltration  becomes  great  the  renal  tissue- 
elements  within  the  infiltrated  area  perish. 

The  number  of  tubercles  appearing  in  the  kidney  is  sometimes  very 
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great,  sometimes  small.     Occasionally  the  tubercles  are  confined  to  the 
/egion  supplied  by  a  single  twig  of  the  renal  artery. 

Chronic  localized  tuberculosis  of  the  kidney  begins,  like  the  milian 
form,  at  the  spot  whither  the  Iricilli  have  been  carried  by  the  blood- 
stream. This  may  be  either  within  the  parenchyma  or  in  the  mttcooi 
membra ne  of  the  calicos  or  pelvis. 

k\  this  spot  gray  nodules  are  formed,  and  presently  become  caseous. 
In  the  course  of  weeks  or  months  they  grow  into  large  irregular  node* 
by  progressive  marginal  infiltration,  while  new  nodule  pin  the 

time  around.  In  the  mucous  membrane  of  the  pelvis  the  process  ex- 
tends partly  as  a  diffuse  infiltration,  partly  as  a  nodular  era  The 
m »d tiles  and  the  infiltrated  tissue  ultimately  become  necrosed  and  case- 
ous, and  presently  disintegrate, 

Alter  a   time  the   kidney  appears  studded  with  gray  nodules  and 
white  opiupie  nodes,  the  larger  of  these  being  softened  and  excsv;j 
The  medullary  papilla*  are  many  of  them  caseous  and  broken  dowu. 
pelvis  appears  enlarged  by  the  excavations,  and  in  places  is  contim 
With  the  tuberculous  cavities  of  the  parenchyma.     The  mucous  mem- 
brane is   infiltrated,  thickened,  and  gray,  its  surface  here  and  t 
necrotic  and  covered  with  yellow  sloughing  ulcers;  or  the  deeper  layers 
being  uniformly  infiltrated  and  thickened,  the  entire  mucous  membrane 
may  be  transformed  into  a  cheesy  broken-down  ulcerous  mass* 

The  tuberculous  process  frequently  extends  to  the  ureter,  transform- 
ing it  into  a  more  or  loss  gristly  tube  with  thickened  walls.  The  inner 
surface  is  either  white  necrotic  and  ulcerated  throughout  its  entire  ex- 
tent, or  it  is  gray  and  iniiltrated.  and  studded  with  scattered  patches  of 
tteofOflU  and  ulceration. 

In  the  more  advanced  stages  of  the  disease  the  kidney  appears 
what  enlarged,  the  capsule  adherent,  and  the  surface  often  rough  and 
irregularly  nodulated.     Cheesy  and  granular  detritus  i 
vis,  which  latter  by  excavation  or  by  retention  of  urine  is  abnormally 
large.     In  extreme  cases  the  entire  kidney  is  destroyed,  nothing  remain- 
ing but  a  thick-walled  sack  containing  cheesy  or  purif>rm  detritus. 

As  a  rule  both  kidneys  are  affected,  though  it  is  common  to  find  the 
process  much  more  advanced  in  one  kidney  than  in  the  oth« 

550.    Syphilitic  affections  of  the  kidney  exhibiting  any  special 
or  characteristic  features  are  not  common.     Renal  inflammation  refera- 
ble to  the  influence  of  the  syphilitic  poison  is  however  ocoaaionally 
with,  and  is  characterized  by  the  formation  of  coarse  cicatricial  band* 
and  of  easeating  gummata. 

In  congenital  syphilis  induration  and  contraction  of  the  kidney  ha* 
in  somewhat  rare  instances  been  observed. 

References  on  renal  tuberculosis*.— Rayer,  Maladies  dea  n 
VmcHOW,  Krankhafte  QeschimtltteU.;  SCHMIDTLEIN,  Deutsche  Klinik  180*3:  I 
maul,    Wurzburger    med.  ZeitucJir.    tv.;    Rosenstein,   Bert,  klin,    Hfafc  WW; 
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Colin,  Gazette  hebdom.  x.\  Socthev,  Brit,  Xfct  Joum.  1,  1807;  Mosler,  A 
<l.  Ik  ilk.  1803;  E.  Hoffmann,  Deutsch.  Arch,  f.  Ufa.  Mtd.  BL;  Hcber,  ibid.  iv.; 
Klers,  Handb.  d.  path.  Atuit. ;  Ebstein,  Ziemssens  Cyclop,  XV.;  Arnold, 
K  Arch,  vol,  83;  Gaultier,  La  tuberculose  renaJe  primitive  TheBe  de  Paris 
1883;  Dickinson*,  Renal  and  urinary  affections  in.  London  18S5;  Steinthal, 
.  Arch,  vol,  100;  Hilton  Faoqe,  Principles  and  practice  of  medicine  ii. 
London  1886. 

On  renal  syphilis  see  Virchow,  Krankhafte  QeschwuUte  II.;  CORNIL,  J^unt, 
ileVanat.  1865;  Moxow,  Quy*9  Hosp.  Rep,  1808;  Lancbreaux,  Treatise  on  typhi* 
lis  L  (New  Syd.  Soc.)  London  1868;  Greenfield,  Atlas  of  Path.  (New  Syd.  Soc.) 
London  1879;  Negell,  These  de  Paris  1884;  Klebs,  he.  cit.;  CoRNTLand  Ran- 
vier,  Man.  d'hixt,  jxith.  Paris,  1878,  Man,  Path.  Hist.  IL  London  1886;  the  latter 
found  in  one  case  a  number  of  guramata,  some  of  them  as  largo  as  a  pea. 

In  syphilitic  patients  we  not  infrequently  find  the  kidney  in  a  state  of  amy- 
loid degeneration  (Hoxon,  loc.  cit.). 

In  tuberculosis  of  the  urinary  organs  Rosenstein  and  Babes  {Cent.  /.  d.  medL 
Wis*.  1883)  have  demonstrated  the  presence  of  tubercle- bacilli  in  the  urine. 


CHAPTER  LXX, 


RENAL  CYSTS  AND  HYDRONEPHROSIS. 


551,  Renal  cysts.     When  a  urinary  tubule  ia  obstructed  by  a  unrtic 
deposit,  a  tube-cast,  a  cicatricial  band,  or  other  cause,  the  urine  may 
accumulate  behind  the  obstruction  and  distend  its  lumen  into  a  BJ 
The  like  may  happen  to  a  glomerular  capsule  when  the  mouth  of  it* 
tubule  is  blocked. 

Kidneys  otherwise  normal  occasionally  contain  smooth-walled  cjsti 
varying  in  size  from  that  of  a  pea  to  that  of  a  walnut  and  protruding 
more  or  less  above  the  surface  of  the  organ*  Cysts  are  however  much 
more  frequently  met  with  in  diseased  kidneys,  and  especially  in  the  con- 
tracted forms  due  to  cirrhosis  and  arteriosclerosis.  Thorn  states  t\ut 
cysts  may  also  be  due  to  inflammation  of  the  pelvis  or  calicesof  the  kid- 
ney extending  by  continuity  to  the  stroma  of  the  medullary  papilla?,  Id 
fact  it  would  appear  that  the  compression  and  obstruction  of  the  tuboles 
resulting  from  inflammatory  change  in  the  tissue  about  them  lead  much 
more  frequently  to  the  formation  of  cysts  than  internal  blocking  of  the 
lumen  by  concretions  or  deposits.  Where  a  certain  amount  of  constric- 
tion has  already  taken  place  such  internal  obstruction  may  no  doubt 
make  the  occlusion  complete. 

The  number  of  these  cysts  found  in  a  single  kidney  varies  greatly. 
Cases  occur  in  which  they  are  so  numerous  as  to  occupy  the  whole 
organ,  mere  shreds  or  septa  of  renal  tissue  separating  the  contiguous 
cavities  (cystic  degeneration). 

The  largest  cysts  met  with  in  kidneys  altered  by  nephritis  are  aboot 
the  size  of  a  cherry,,  the  smallest  are  microscopic.  It  frequently  hap- 
pens that  none  are  larger  than  a  pea,  though  iu  exceptional  instance* 
two  or  more  coalesce  to  form  a  single  cavity. 

The  larger  cysts  have  thin  translucent  walls,  the  inner  surface  being 
smooth,  and  the  contents  clear  or  yellowish-brown  or  slightly  blood- 
stained liquid  generally  containing  urinary  salts.  The  smaller  cysts  met 
with  in  contracted  kidneys  not  infrequently  contain  a  colloid  substance. 
All  cysts  are  lined  with  epithelium,  the  cells  being  usually  flattened, 
rarely  columnar. 

When  the  cysts  are  both  large  and  numerous  the  kidney  may  hive 
the  look  of  a  large  tumor.     This  condition  is  sometimes  developed  b< 
birth,  the  child  being  born  with  kidneys  transformed   into   relatively 
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enormous  honeycombed  tumors  representing  an  extreme  degree  of  cystic 
degeneration:  this  is  referred  to  as  foetal  cystic  disease.  The  tumors 
may  be  so  large  as  to  interfere  with  delivery.  According  to  Virchow 
the  condition  is  sometimes  duo  to  inflammatory  occlusion  and  atrophy 
of  the  papiltse;  but  Thorn  thinks  it  is  more  frequently  brought  about 
by  inflammation  extending  to  the  substance  of  the  papillae  from  the 
calices.  Absence  of  the  pelvis  or  occlusion  of  the  ureters  may  also  have 
the  like  effect.  Some  authorities  hold  that  the  condition  is  due  to  a 
primary  fault  of  development. 

References:— Bright,  Memoirs  on  abdominal  tumors  (New  Syd.  Soc.)  Loudon 
1860;  Rokttansky,  behrb.d.path.  Aunt.  in.  1361;  BeckmanN,  Virch.  Arch,  vol. 
9;  Frbrichs,  Die.  Bright' sche  Nierenkrankheit  Brunswick  1851;  Siebold,  Monats- 
sclir.f.  Geburtstcunde  1354;  Virchow.  Gesam.  Abhandt.  Frankfort  1830,  Virch. 
^ircA.  vol.  46;  Bruckner,  ibid,:  Hertz,  ibid,  vol,  80;  Simon,  Med.  chir.  Trans, 
xxx, ;  Koster,  Dublin  Quart,  Journ.  xlvl  ;  Eve,  Trans.  Path.  Soc.  xxxi.  (1860); 
Thorn,  Beitrag  z,  Genese  d.  Cj/stenniere  In.  Diss.  Bonn  1882;  Chotinsky, 
Ueber  Cystennieren  In,  Diss.  Bonn  1883  (this  author  affirms  that  in  foetal  cystic 
kidney  the  occlusion  of  the  tubules  is  to  a  great  extent  da©  to  excess! ve  multipli- 
cation of  the  epithelial  celts);  Cornil  and  Brault,  Path,  du  rein  Paris  1834; 
Dickinson,  Renal  and  urinary  affections  in.  London  1885  (with  cases);  Cornil 
and  Eanvier  Man.  Path.  Hist.  EL  London  1886.  A  number  of  cases  are  de- 
scribed in  the  Transactions  of  the  Pathological  Society. 


552.  Hydronephrosis.  When  the  escape  of  the  urine  from  the  pel- 
vis of  the  kidney  is  prevented  or  obstructed,  it  accumulates  and  dis- 
tends that  cavity,  giving  rise  to  what  is  called  hydronephrosis  or  dropsy 
of  the  kidney. 

Renal  calculi  impacted  in  the  ureter,  stricture  or  twisting  of  the 
ureter,  valvular  folds  of  mucous  membrane,  or  compression  by  the 
gravid  uterus  or  by  uterine  ovarian  and  vesical  tumors,  enlarged 
prostate,  urethral  stricture,  and  phimosis^are  all  possible  causes  of  the 
condition.  In  new-born  infants  the  cause  of  the  obstruction  is  usually 
some  anomaly  of  the  ureter,  malposition  of  the  kidney,  valvular  folds  in 
the  ureter,  constriction  or  occlusion  of  the  urethra,  enlargement  of  the 
prostate  or  colliculus  seminaJis,  or  phimosis. 

The  pelvis  and  calices  are  sometimes  enormously  distended,  forming 
a  sack  large  enough  to  fill  the  greater  part  of  the  abdomen  and  contain- 
ing 10  to  20  litres  of  liquid.  The  part  of  the  ureter  above  the  obstruc- 
tion is  dilated  in  like  manner. 

The  first  result  of  this  accumulation  of  liquid  is  the  flattening  of  the 
papilla?  and  thinning  of  the  cortex  of  the  kidney.  The  parenchyma 
persists  for  a  considerable  time  but  at  length  undergoes  atrophy,  the 
tubules  being  reduced  to  flattened  or  cleft-like  channels  lined  with  com- 
pressed epithelium,  and  ultimately  with  the  glomeruli  becoming  fit  no* 
tionless  and  obliterated.  In  extreme  cases  the  renal  tissue  is  reduced  to 
a  thin  film  or  in  part  disappears  altogether,  the  sack  consisting  in  great 
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measure  merely  of  fibrous  tissue,  which  in  cases  of  old  standing  may  be 
of  remarkable  thickness. 

At  first  the  liquid  is  simply  urine;  but  as  the  pressure  increases  lea 
and  less  urine  is  excreted,  and  when  the  renal  tissue  atrophia  the  excre- 
tion ceases  altogether.  The  sack  however  continues  to  iacftftJN  iusi»t 
owing  to  the  secretion  of  liquid  by  the  mucous  membrane  of  th< 
and  ealices.  This  liquid  contains  no  urinary  matters,  but  is  albuminous; 
and  sometimes  ifc  is  tinged  with  blood.  Colloid  masses  and  choleeterin 
are  also  found  in  some  cases. 

Hydronephrosis  is  usually  confined  to  one  side,  it  is  rarely  bilateral, 
When  the  obstruction  affects  only  a  part  of  the  pelvis  of  the  ki«i 
when  there  are  two  pelves,  the  hydronephrosis  may  be  partial. 


References:— VffiCHOW,  Gemmm  Abhandl.  Frankfort  1850;  Saxixoer. 
Vierteljahrsschr.  1867;  Ackermann,  Deut.  Arch.  f.  klin.  Med.  I.;  H kller.  ifwL 
v.;  Hildebrand,  Sammlutig  klin.  VortrOge  5;  Gusserow,  ibid  18;  Simon,  aid 
88;  Stadfeldt,  Monaisschr.  ft  Oeburtskunde  1862;  Farre,  Lancet  2,  1861;  Mor- 
ris, Metl.  cfiir.  Trans.  MX.  (1876);  Ebstein,  Zicmssens  Cyclop.  XT.;  AUFRXCHT, 
Die  diffuse  Nephritis  Berlin  187&  (this  author  tied  the  ureter  in  animate*  and  ot* 
served  degeneration  of  the  renal  epithelium  and  afterwards  multiplication  of  the 
connective- tissue  celts);  Dickinson*,  Joe.  cit. ;  Roberts,  Urinary  and  remal  d» 
eases  London  1885  (with  references  and  cases). 


CHAPTER  LXXI.    * 


PYELITIS  AND  PYELONEPHRITIS. 


553,  When  irritant  substances  are  excreted  by  way  of  the  kidney  they 
frequently  set  up  inflammation  in  the  mucous  membrane  of  the  pelvis 
(pyelitis)  and  ureter.  Thus  catarrhal,  croupous,  and  diphtheritic 
inflammation  of  this  membrane  may  follow  or  accompany  typhoid,  scar- 
latina, small-pox,  pyaemia,  diphtheria,  cholera,  nephritis,  etc.  and  the 
use  of  drugs  like  cantharides,  copaiba,  cubebs,  turpentine,  etc.  Win  n 
the  irritant  matter  ceasea  to  be  excreted  the  inflammation  usually  comes 
to  an  end  also. 

These  secondary  or  symptomatic  inflammations  are  not  so  seri< 
the  more  independent  and  progressive  inflammations  set  np  and  main- 
tained by  the  presence  in   the  renal   pelvis  of  parasitic  organisms  or 
urinary  concretions. 

In  speaking  of  parasitic  pyelitis  we  note  in  passing  that  tuberculous 
pyelitis,  already  described  (Art.  549),  is  due  to  the  invasion  of  a  ba 
lus.  In  like  manner  micro-organisms  give  rise  to  the  pyelitis  which 
sometimes  accompanies  suppurative  or  septic  nephritis.  Another  puru- 
lent or  suppurative  variety  is  caused  by  the  action  of  micro-organisms 
reaching  the  pelvis  from  the  bladder  through  the  ureter.  The  latter 
micro-organisms  are  usually  micrococci,  though  bacilli  and  filamentous 
fungi  may  also  reach  the  kidney  by  this  channel.  They  enter  the 
bladder  as  a  rule  through  the  urethra,  but  cases  occur  in  which  they 
break  into  it  from  abscesses  in  the  rectum,  uterus,  vagina,  or  pelvic 
connective  tissue. 

Bacteria  are  often  introduced  into  the  bladder  by  means  of  dirty 
catheters.  In  other  instances  they  attack  the  nrethra  primarily  (as  in 
gonorrhoea),  and  extend  gradually  as  far  as  the  bladder. 

Their  lodgment  in  the  bladder  is  favored  if  there  be  any  interference 
with  the  evacuation  of  the  urine,  such  as  is  caused  by  stricture  or  paraly- 
sis. When  the  bladder  is  incompletely  emptied  so  that  some  urine 
remains  in  it  for  a  considerable  time  the  bacteria  which  enter  it  find 
time  to  multiply  and  set  up  changes  in  the  urine.  As  the  urine  accumu- 
lates and  the  ureters  become  dilated  the  bacteria  find  ready  access  to  the 
pelvis  of  the  kidney  through  these  channels. 

Animal  parasites,  as  well  as  vegetable,  may  induce  in  flam  mat  inn  in 
the  pelvis  and  ureter,     This  is  especially  true  of  Bilharzia  or  Ditto  ma 
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hwmatobium  (Art.  239),  whose  eggs  are  deposited  and  embryos  hatched 
in  the  urinary  tract.  Eustrongylm  gigas  (Art.  231)  is  much  lea 
dangerous. 

All  the  forms  of  concretion  described  in  Arts.  531  and  532  are  capa- 
ble of  exciting  more  or  less  intense  pyelitis.  They  give  rise  to  continu- 
ous mechanical  irritation,  which  in  the  case  of  the  hard  and  spiny 
oxalate-calculi  is  of  ten  very  great,  and  is  not  slight  in  the  case  of  the 
other  forms.  They  produce  mischief  in  another  way  when  they  becomi 
impacted  in  the  ureter  and  cause  retention  of  urine  as  well  as  local 
lesions. 

554,  Pyelitis,  set  up  "n  the  various  ways  just  described,  varies  much 
in  its  symptoms  and  jourse.  In  catarrhal  inflammation  the  mucoua 
membrane  is  red  and  swollen,  often  studded  with  small  extravasaf 
and  secreting  a  liquid  abounding  in  epithelial  cells  or  pus  according  to 
the  stage  of  the  disorder.  The  lymphadenoid  tissue  existing  in  variable 
quantity  in  the  submucosa  is  often  swollen,  and  appears  in  the  form  of 
gray  nodular  swellings  in  the  reddened  mucous  membrane.  lu  chronic 
cases  ulceration  and  thickening  takes  place.  When  the  inflammation  is 
diphtheritic  patches  of  the  mucous  membrane  rapidly  slough.  Bacteria 
have  a  very  destructive  action,  as  the  urine  becomes  alkaline  owing  to 
their  multiplication  in  it,  and  the  products  of  the  decomposition  corrode 
the  inflamed  tissue.  Sooner  or  later  the  bacteria  invade  the  renal 
parenchyma.  According  to  Klebs  they  advance  along  the  collecting 
tubes  and  tubules  destroying  the  epithelium  and  exciting  inflammation. 

As  a  result  of  this  invasion  the  kidney  swells  up,  often  enormously, 
and  looks  as  if  soaked  or  sodden.  At  the  same  time  in  the  cortex 
medulla  appear  a  number  of  Bmall  yellow  patches  surrounded  by  a 
of  hyperemia,  which  are  simply  small  patches  of  suppuration.  Pnrulen 
pyelitis  thus  gives  rise  to  purulent  pyelonephritis  (or  so-called  'surgi- 
cal kidney ').  The  process  may  issue  in  induration,  but  more  commonly 
the  suppurating  patches  grow  into  large  abscesses  which  burst  into  the 
pelvis  of  the  kidney.  Not  infrequently  abscesses  form  in  the  tisane 
immediately  surrounding  the  kidney,  and  are  called  perinephritis 
abscesses.  If  the  Buppu ration  within  the  kidney  goes  on  large  pus- 
secreting  cavities  communicating  with  the  renal  pelvis  are  produced, 
and  in  extreme  instances  the  whole  of  the  kidney  is  thus  destroyed 
place  being  occupied  by  a  mere  pus- containing  sack.  This  condition  is 
referred  to  as  pyonephrosis. 

Parasitic  pyelonephritis  may  be  unilateral  or  bilateral;  in  the  latter 
case  it  is  usually  more  advanced  on  one  side  than  on  the  other. 

555.  Calculous  pyelitis  leads  partly  to  thickening  and  induration 
of  the  affected  tissues,  partly  to  ulceration.  Not  infrequently  the  in- 
flammation, at  least  during  some  part  of  its  course,  becomes  purulent: 
occasional  haemorrhages  are  also  common. 

The  inflammation  sooner  or  later  extends  to  the  renal  parenchyma 
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and  leads  to  swelling  and  cellular  infiltration,  terminating  in  suppura- 
tion or  in  fibroid  induration,  hi  either  case  some  portion  of  the  renal 
tissue  is  destroyed.  The  whole  of  it  may  perish  m  extreme  cases,  leaving 
nothing  but  a  fibrous  sack  surrounding  the  original  calculus.  Perine- 
phritic  abscesses  also  are  frequently  produced. 

When  calculi  of  some  size  become  wedged  in  tho  ureter  the  outflow  of 
urine  may  be  interrupted.  If  in  consequence  of  this  a  considerable  ac- 
cumulation of  urine  takes  place  in  the  pelvis  of  the  kidney  we  may  have 
hydronephrosis  (Art.  552)  superimposed  on  pyelitis.  The  retained  urine 
often  decomposes  and  thus  intensifies  the  inflammation  so  that  it  be- 
comes purulent:  iu  this  way  pyonephrosis  succeeds  hydronephrosis. 

The  impacted  stone  may  be  gradually  urged  forward  into  the  bladder 
by  the  pressure  of  the  accumulating  urine,  giving  rise  to  haemorrhage, 
erosion,  and  inflammation  on  its  way. 

The  ulcers,  whether  of  the  ureter  or  pelvis,  may  break  through  exter- 
nally and  thus  enable  pus  to  escape  into  neighboring  parts,  such  as  for 
instance  the  intestine  or  the  bladder.  More  often  however  the  pus 
escapes  into  the  perinephric  (subperitoneal)  cellular  tissue,  and  gives 
rise  to  wide-spread  suppurative  or  septic  inflammation. 

Calculous  pyelitis  is  usually  unilateral,  rarely  bilateral. 

References:— Michaelis,  Wien.  med.  Presse  XL;  Ebstbin,  Ziemssen's  Cyclop. 
XV.;  Bright,  Abdominal  tumors  (New  Syd,  Soc.)  London  1860;  Discussion ,  Inter- 
nat,  med.  congress  London  1881  and  Lancet  1,  1882;  J.  B.  Roberts,  Amer.  Journ. 
med>  sciences  April  1883  (on  peri  nephritic  abscess);  Roberts,  Urinary  and  renal 
diseases  London  1885. 


CHAPTER  LXXII 


RENAL   TUMORS    AND    PARASITES. 

556,     Of  the  various  primary  connective-tissue  tumors  of  the  kid- 
ney sarcoma  presents  the  greatest  interest.  Renal  sarcoma  is  usually  con* 
genital,  and  is  apparent  at  birth  or  becomes  noticeable  in  the  first  m* 
or  years  of  life.     The   tumor  is  sometimes  very   large  (4  t<>  f'»  kilo* 
grammes),  and  consists  of  soft  whitish  tissue  interspersed  tches 

of  hemorrhagic  softening,     The  mass  of  the  tissue  is  made  up  of  ro 
spindle-shaped,  and  multiform  cells.     It  sometimes  contains  largo  trans- 
versely-striated spindles  (rhabdomyoma,  Art.  153).     These  last  have  a 
special  interest,  for  they  are  evidence  that  the  tumor  has  arisen  in  P 
the  early  stages  of  whose  development  have  in  some  way  been  disturbed 
(Art.  51G). 

Cellular  fibromata  arc  frequently  met  with  in  the  kidney,  and  tab 
the  form  of  nodules  of  the  size  of  a  pea  or  smaller.     Large  fibrous  tumors 
are  very  rare,  as  are  also  myxomtita,  lipomata,  augiomata,  and  their  com- 
binations.    They  all  of  them   take  the  form  of  nodes  seated    in  the 
parenchyma  or  on  the  capsule  of  the  kidney,  or  in  its  pelvb  or  calicos, 
Gr.wvitz  has  investigated  certain  small  subcapsular  tumors,  from 
size  of  a  pea  to  that  of  a  cherry,  and  of  a  white  marrow-like  appearance, 
which  have  been  described  as  lipomatous:  he   regards  them  as 
aberrant  and  proliferous  portions  of  the   suprarenal  body.      In   HM0 
structure  they  are  very  like  the  degenerate  suprarenals  described  in 
505,  consisting  of  a  fibrous  stroma  with  rows  and  groups  of  c 
hig  a  variable  amount  of  fat.     GSAWTTZ  has  namedthem  M  rfm 
m>ttodes    uberratm  renis."    Telangiectatic  tumors   (angiomata)   in  the 
renal  pelvis  sometimes  give  rise  to  severe  haemorrhage. 

Adenomata  of  the  kidney  appear  as  well-deGned  white  nodes  of  the 
size  of  a  walnut  or  less,  and  with  a  structure  like  that  of  ovarian  adeno* 
mata.  Weichselbaum  and  Greexish  distinguish  a  papillary  and  an 
alveolar  variety.  The  former  they  say  starts  in  the  collecting  tubes,  and 
consists  of  gland-like  tubules  and  acini,  studded  internally  with  papilla? 
and  lined  with  cylindrical  epithelium.  The  alveolar  form  is  said  to  start 
in  the  convoluted  tubules  and  is  lined  with  epithelium  like  theirs, 
very  probable  that  these  growths  may  develop  into  enreinomata. 

Cancers  of  the  kidney  are  either  soft  or  hard,  and  lead  to  greater  or 
less  enlargement  of  the  organ;  sometimes  the  enlargement  is  very  great. 
In  the  larger  tumors  the  whole  of  the  renal  epithelium  may  be  destroyed 
by  the  cancerous  growth.     The  latter  may  extend  into  the  pelvis,    Tho 
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smaller  tumors  affect  only  a  portion  of  the  parenchyma  and  are  often 
fairly  well  marked  off  from  the  sound  tissue.  The  tumors  commonly 
enclose  softened  and  hemorrhagic  patches,  whence  blood  and  cancerous 
detritus  may  reach  the  urine.  Renal  carcinoma  occurs  at  all  ages,  but  is 
relatively  frequent  in  children.  In  general  it  is  unilateral*  though 
cases  are  recorded  in  which  a  smaller  tumor  has  been  found  in  the  second 
kidney. 

Sarcoma  and  carcinoma  are  not  infrequent  as  secondary  or  metasta- 
tic growths:  they  form  rounded  nodes. 

References  on  myosarcoma;— Eberth,  Yirck.  Arch.  vol.  55;  Cohnheim,  find. 
vol.  6.*i;  Brodowskl  ibid.  vol.  67;  Marchand,  ibid,  vol  73;  Brosin,  ibid*  vol.  96; 
Kocher  and  Langhans,  Dent  Zeitnchr.  f.  Chir.  ix,;  Landsberoer,  Bert.  kliu. 
U  ...  A.  IS77;  Osler,  Jmirn.  of  AnaL  and  Physiol,  nv.;  Huber  and  Bostroh, 
'.  Arch.  f.  kiln.  M&t  xxui.;  Eve  and  Williams,  Trans.  Path.  Soe.  xxxi. 
(1882):  on  primary  Harcoma — Wixdle,  Journ.  of  Anat.  and  Physiol,  xviu.  (with 
index  of  cases);  Smith,  Amcr,  Journ.  med.  sci.  1886. 

On  lipoma  and  'struma':— Virchow,  Kranfth,  GesehwBltfc  n,\  Klebs,  SCffUtb. 
d.  path*  Anat.;  Sturm,  Arch.  d.  Heilk.  1878;  Sabourin,  Arch,  de  pht/mal.  ix,; 
QEAWrrz,  Virch.  Arch.  vol.  »3;  Ebstein,  Ziemssen's  Cydop.  XT.;  Rickards, 
Britt  Med.  Journ.  2,  1883. 

On  adenoma  and  carcinoma:— Robin,  ^epithelioma  du  rein  Paris  1395$  Wal- 
peter,  Virch.  Arch.  vols.  51 1  r>4;  Klebs,  foe.  tit.;  Perewerseff,  Virch.  Arch. 
vol.  53;  Weigert,  ibid.  vol.  07;  Kuhn,  Dent.  Arch.  f.  klin.  Med.  xvx;  STURM, 
Arch.  d.  Heilk.  xvi.;  Neumann,  Essai  #ur  le  cancer  du  rein  Paris  1873;  Rohree, 
Dax  prim&re  Careinom  d.  Niere  In.  Diss.  Zurich  1877,  Virch.  Arch.  vol.  67; 
Weichselbaum  and  Greenish,  Wien.  med.  Jahrb.  1&33;  Moobe,  Trans.  Path. 
Soc.  xxxi.  (1882);  Report,  Brit.  Died.  Journ.  1,  1884. 


557.  Of  the  animal  parasites  inhabiting  the  kidney  Fchinococcus 
Ifl  the  moBt  important.  It  forms  hydatid  cysts  from  the  size  of  a  hazel- 
nut  to  that  of  a  child's  head,  with  or  without  daughter-cysts.  The  cysts 
may  burst  into  the  pelvis  of  the  kidney.  When  the  scolires  die  the  cyst 
may  contract,  and  its  contents  become  inspissated  and  cretaceous. 

Cgsticercus  cellulosm  and  Pentastoma  dent  iruhtf  urn  are  very  rare. 

en  the  blood  contains  Ftlaria  a  number  of  the  parasites  reach  the 
kidney,  lying  both  without  and  within  the  vessels.  Their  presence  in 
the  kidney  and  in  the  thoracic  duct  gives  rise  to  intermittent  hematuria 
and  chyluria,  the  urine  in  the  latter  case  being  milky  from  the  admix- 
ture of  excessively  fine  oil-globules  (Art.  235). 

\ttongylu8  gigas  and  Bifharzia  or  Distoma  haematobium  have 
already  been  alluded  to  (Art.  553).  The  eggs  of  the  latter  when  depos- 
ited in  the  mucous  membrane  of  the  pelvis  or  ureter  excite  inflammation 
resulting  in  ulceration  and  induration.  The  more  superficial  may 
become  encrusted  with  urinary  salts  and  form  sandy  grains  on  the  mu- 
cous membrane. 

When  ulceration  of  the  intestine  and  of  the  ureter  or  renal  pelvis 
leads  to  the  formation  of  abnormal  communications  between  these  parts, 
round- worms  occasionally  wander  into  the  kidney. 


CHAPTER  LXXIIL 

DISORDERS    OF   THE    BLADDER. 

558.  The  urinary  bladder  is  the  temporary  receptacle  of  the  renal 
secretion.  When  the  urine  is  mingled  with  abnormal  exudations  from 
the  blood-vessels,  or  the  products  of  morbid  change  in  the  kidney  or  ite 
pelvis,  these  are  natural \j  detained  for  a  certain  time  in  the  bladder.  Of 
the  formed  matters  thus  occurring  in  its  contents  the  following  are  the 
most  important. 

Eed  blood-cells  or  their  detritus  come  either  from  the  kidney  or 
from  its  pelvis.  In  the  former  case  they  hare  in  general  escaped  from 
the  glomeruli  as  a  result  of  disordered  circulation  (Arts,  bl  Of  of 

inflammation  (Art  544).  They  are  rarely  derived  from  intertubnkr 
haemorrhage.  Vascular  tumor-growths  in  the  kidney  (such  as  carcinoma 
or  angioma)  may  also  give  rise  to  haemorrhage  and  hematuria. 

When  a  part  of  the  extravated  blood  coagulates  in  the  tubules  the 
urine  contains  dark  and  opaque  granular  cylinders  containing  blood-relli 
or:  their  remains  and  known  as  blood-casts. 

Haemorrhage  from  the  pelvis  of  the  kidney  is  generally  due  to  inflam- 
mation and  erosion  caused  by  renal  concretions. 

While  blood-cells  appear  in  the  urine  in  inflammatory  conditions  of 
the  kidney  and  its  pelvis,  especially  in  purulent  pyelitis.     Iu  chronic 
suppuration  they  are  for  the  most  part  fatty  and  disintegrated,     h. 
berculous  and  other  necrotic  affections  we  find  bacilli  and  necrotic  ii 
tus  in  the  urine. 

Epithelial  cells  come  from  the  pelvis  and  from  the  collecting  tube* 
of  the  kidney,  perhaps  too  from  the  loops  of  Henle  and  the  intereaUrT 
tubules.  The  statement  sometimes  made — that  entire  and  unaltered 
epithelial  cells  from  the  convoluted  tubules  escape  into  tin-  urine— is 
erroneous.  Degenerate  cells  from  the  cortex  and  their  detritus  are  how- 
ever met  with. 

The  pelvic  epithelial  cells  are  polymorphous,  resembling  exactly  those 
of  the  bladder  itself.     The  renal  cells  are  cylindrical  or  cubical:  when 
they  are  in  great  numbers  and  cohere  into  cylinders  we  have  the 
called  epithelial  casts. 

In  rare  cases  cancer-cells  from  a  renal  tumor  are  found  iu  the 
urine* 
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When  albnminons  matters  escape  into  the  tubules  with  the  urine  and 
there  coagulate,  we  have  formed,  as  already  described  (Art.  533),  the 
cylindrical  masses  known  us  tube-casts;  and  some  of  these  are  usually 
washed  out  and  reach  the  bladder.  They  are  either  entirely  colorless 
and  h valine,  or  granular,  or  waxy  in  appearance  and  tint.  Casts  of  each 
of  these  forms  may  have  adhering  to  tham  epithelial  cells  or  their 
detritus  (albuminous  and  fatty  granules),  free  nuclei,  white  and  red 
bloo:l-ceUs,  granular  deposits  of  urinary  salts,  and  crystals  of  calcium 
urate  or  oxalate. 

When  there  are  bacteria  in  the  urine  some  of  them  may  adhere  to 
the  casts:  it  is  however  to  be  noted  that  the  granular  masses  enveloping 
soma  of  the  casts  have  of  late  been  erroneously  taken  for  micrococci. 

All  the  urinary  deposits  and  concretions  described  in  Arts.  531  and 
532  are  ultimately  carried  into  the  bladder,  unless  their  size  prevents 
them  passing  through  the  ureter.  Scolices  and  daughter-cysts  occa- 
sionally escape  from  a  renal  hydatid.  And  when  the  ova  of  BVharzxa  or 
Filar ia  are  deposited  in  the  mucous  membrane  of  the  urinary  tract  we 
are  apt  to  find  both  ova  and  embryos  in  the  urine, 

559.  When  the  urine  has  reached  the  bladder  it  is  liable  to  be 
mingled  with  abnormal  products  derived  eithjr  from  the  diseased  blad- 
der-wall or  the  parts  adjoining,  or  from  the  exterior. 

Blood  is  one  of  the  most  common  admixtures,  and  is  met  with  in 
cases  of  intense  inflammation,  ulceration,  or  engorgement  of  the  wall  of 
the  bladder,  and  in  the  vascular  lesions  accompanying  scurvy,  hemor- 
rhagic small-pox,  scarlatina,  etc.  Not  infrequently  traumatic  lecions 
such  as  are  caused  by  stone  or  external  violence,  and  tumors  such  as 
papilloma,  sarcoma,  and  cancer,  are  the  cause  of  vesical  hemorrhage. 

Vesical  epithelium  is  shed  into  the  urine  in  inflammation  (cystitis) 
and  in  cases  of  papillomatous  (so-called  villous)  tumor.  In  the  latter 
instance  villous  fragments  of  the  growth  are  also  occasionally  found. 
Masses  of  cancer-cells  are  frequently  found  in  the  urine  in  cancerous 
ulceration  of  the  bladder. 

In  all  the  forms  of  cystitis  we  find  pus-cells  in  the  urine* 

When  rupture  and  perforation  of  the  bladder- wall  has  taken  place 
matters  of  very  various  kinds  may  reach  its  interior.  A  pelvic  abscess 
may  yield  pus,  and  ulcerating  uterine  carcinoma  putrid  detritus  and 
cancer-cells,  a  rectal  ulcer  or  fistula  faeces,  a  dermoid  cyst  its  character- 
istic contents,  and  so  on. 

The  most  common  matters  entering  the  bladder  from  without  are 
bacteria,  and  less  frequently  yeast-cells.  If  the  urine  offers  them 
suitable  conditions  for  growth  and  they  are  not  forthwith  removed  from 
the  bladder,  they  proceed  to  multiply;  micrococci  and  sarcinaa  do  so 
most  readily,  bacilli  less  frequently. 

Children  and  others  sometimes  pass  solid  objects  (such  as  pencils, 
hair-pins,  straws,  etc.)  through  the  urethra  into  the  bladder,  and  pieces 
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of  catheters  are  occasionally  broken  off  and  lost  in  like  manner.  Now 
and  then  shot  and  bullets  which  have  penetrated  the  surrounding  parts 
are  found  loose  in  the  bladder. 

880.  The  causes  which  give  rise  to  the  formation  of  concretions  in 
the  kidney  and  its  pelvis  may  also  give  rise  to  cancretions  within  the 
bladder.  As  we  pointed  out  in  Arts.  531  and  589  acid  and  alkaline 
mentations  of  the  urine  are  frequently  the  cause  of  these  deposits,  in 
other  cases  the  cause  lies  in  tha  nature  of  the  food  taken.  Not  uncom- 
monly however  we  are  unable  to  detect  any  sufficient  cause. 

Very  often  indeed  the  basis  of  a  vesical  calculus  is  a  concretion  which 
has  passed  from  the  pelvis  of  the  kidney  into  the  bladder,  or  a  foreign 
body  introduced  from  without.  On  such  a  basis  solid  de| 
formed,  usually  of  triple  phosphate  and  acid  phosphate  of  calcium.  The 
foreign  bodies  in  fact  set  up  vesical  inflammation  and  the  products  of 
this  undergo  alkaline  decomposition.  Deposits  of  uric  acid  and  uraua 
are  much  less  common. 

These  deposits  take  the  form  of  gravel,  or  of  stone.  The  stone  i« 
usually  single,  and  sometimes  reaches  a  very  large  size. 

A  atone  is  usually  spherical  or  ovoid,  and  may  be  smooth,  nodular, 
tuberculatcd,  rough,  or  even  spiny.  When  more  than  one  are  present 
they  are  occasionally  facetted  or  polyhedral.  Some  stones  are  hard, 
some  soft  and  friable.  They  are  often  stratified  or  laminar,  and  made 
up  of  a  number  of  different  substances. 

The  presence  of  a  stone  generally  causes  inflammation  of  the  blad- 
der, occasionally  ulceration  and  haemorrhage.  As  it  irritates  the  bla 
it  causes  it  to  contract,  and  sometimes  at  the  same  time  hinders  its 
evacuation;  in  this  way  a  stone  often  leads  to  hypertrophy  of  the  blad- 
der-wall. At  times  the  stone  lies  in  a  diverticulum  or  sacculation  of  the 
bladder,  and  may  there  become  impacted. 

Vesical  calculi  are  classified  according  to  their  composition. 

(1)  Uric-acid  and  uratic  calculi.  Pure  aria-acrid  s tones  are  generally  small 
and  hard,  and  of  a  yellow  red  or  brown  tint,  Uratic  stones  (containing  urates 
of  ammonium  and  magnesium)  are  seldom  pure.  The  superficial  layers  are 
usually  composed  of  calcium  oxalate  and  ammonium-magnesium  (triple;  pbcs* 
phate. 

(2)  Phosplratic  and  catcareous  calculi.  These  consist  mainly  of  calcium 
phosphate,  or  of  ammonium-magnesium  phosphate.  Stones  consisting  entirely 
of  calcium  carbonate  are  very  rare.  All  these  stones  are  white  or  grayish  whit*. 
Triple-phosphate  stones  are  soft  and  friable,  the  others  are  hard. 

(3)  Qxalatie  calculi,  consisting  of  calcium  oxalate,  are  liard  and  spiny;  thty 
are  brown  in  color. 

(4)  Cystine-calouli  are  soft  brownish-yellow  and  waxy. 

(5)  Xaothine-oalouli  are  red,  with  a  smooth  surface  and  earthy  fracture. 


561*     Inflammation  of  the  bladder  or  cystitis  is  in  most  cases  ci 
hy  the  presence  of  irritant  matters  in  the  urine  (Arts.  5>#-360),  wh* 


DISORDERS    OF    THE    BLADDER. 


due  to  morbid  admixture  or  to  decomposition;  it  may  also  boa  result  of 
traumatic  injury,  or  of  irritant  impurities  in  the  blood. 

Catarrhal  cystitis  is  characterized  by  the  occurrence  of  shed 
epithelium,  pus-cells,  mucus,  and  generally  red  blood-cells,  in  the 
urine.  In  recent  cases  the  mucous  membrane  appears  bat  little  altered. 
When  the  secretion  is  purulent  the  membrane  is  covered  with  a  film  of 
pus,  and  is  sometimes  very  much  swollen.  When  hemorrhage  has 
occurred  the  surface  is  of  a  uniform  gray  tint,  or  mottled  with  gray  black 
and  reddish-brown  patches.  If  the  inflammation  has  extended  to  the 
submucous  and  muscular  coats,  so  that  these  are  infiltrated,  the  whole 
wail  becomes  more  or  less  thickened.  In  extreme  cases  the  serous  or 
peritoneal  surface  may  be  stained  with  bloody  or  siaty-gray  patches,  and 
at  length  purulent  or  putrid  exudations  may  make  their  appearance  in 
the  subperitoneal  tissue  (pericystitis)  and  on  the  peritoneum  itself. 
This  of  course  happens  only  in  very  intense  suppurative  or  septic  inflam- 
mations, such  as  are  Bet  up  by  septic  (bacterial)  decomposition  of  the 
contents  of  the  bladder. 

Certain  irritants,  such  as  cantharidin,  lead  from  the  outset  of  the 
affection  to  superficial  sloughing  of  the  epithelium,  which  becomes 
detached  in  the  form  of  necrotic  flakes  and  shreds.  Such  infective  dis- 
orders as  measles,  scarlatina,  typhoid,  septicaemia,  etc,  are  occasionally 
accompanied  by  superficial  diphtheritic  desquamations  in  the  form  of 
isolated  yellowish  patches;  in  other  instances  the  exudation  is  croupous. 
When  the  urine  becomes  ammouiacal  and  putrid  the  epithelial  layers, 
the  connective  tissue  of  the  mucosa  and  subrnucosa,  and  even  the  mus- 
cular coat  may  in  parts  become  necrosed  and  ulcerated,  and  at  length 
gangrenous  and  putrid.  In  this  way  ulceration,  gangrene,  and  abscess 
of  the  bladder-wall  are  developed,  and  ultimately  perforation  may  occur 
at  one  or  more  points,  with  the  result  of  secondary  suppuration  and 
necrosis  in  the  neighboring  tissues. 

In  the  severer  forms  of  cystitis  the  mucous  surface  is  frequently  rough 
and  sandy  with  iucnisted  salts,  chiefly  triple-phosphate. 

As  we  have  already  pointed  out  (Art.  553)  inflammation  of  the  blad- 
der may  extend  to  the  ureters  and  the  kidney,  especially  when  there  is 
retention  of  urine  ('surgical  kidney*). 

In  chronic  cystitis  fibrous  hyperplasia  of  the  coats  of  -the  bladder, 
with  true  hypertrophy  of  its  muscular  coat  (Art.  563),  is  a  common 
occurrence. 

Tuberculosis  of  the  bladder  begins  with  the  formation  of  gray  nodules 
surrounded  by  a  zone  of  hyperemia;  these  enlarge  and  turn  yellow,  and 
sooner  or  later  break  down  into  ulcers.  The  ulcers  have  a  cheesy  infil- 
trated floor  and  their  borders  are  hypersemic.  They  increase  in  size  by 
progressive  marginal  disintegration  and  by-coalescence,  and  in  this  way 
are  formed  large  sinuous  ulcerations,  involving  a  considerable  part  of  the 
mucosa  and  subrnucosa.     Vesical  tuberculosis  is  usually  accompanied  by 
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tuberculosis  of  the  pelvis  of  the  kidney  (Art.  550)  or,  in  tho  male,  of  the 
genital  apparatus:  it  is  indeed  probable  that  the  process  starts  in  some 
part  of  the  latter  system. 

The  mucous  membrane  of  the  urinary  tract,  and  especially  that  of 
the  bladder,  frequently  contains  i  number  of  small  aggregations  of 
lymphadenoid  tissue,  and  in  catarrhal  cystitis  these  become  perceptibly 
swollen.  They  then  look  very  much  like  tubercles,  especially  when  they 
are  surrounded  by  a  hyper lemic  zone. 

Long-continued  engorgement  of  the  vesical  blood-vessels  leads  to 
varicose  dilatations  of  the  veins,  chiefly  those  near  the  neck  of  the  blad- 
der. They  are  sometimes  referred  to  as  vesical  hemorrhoids, 
now  and  then  obstruct  the  evacuation  of  the  bladder  or  give  rise 
haemorrhage. 

Amyloid  degeneration  of  the  vesical  mucous  membrane  is  not 
rare,  but  as  a  rule  it  is  not  apparent  without  the  aid  of  the  microscope. 
In  very  rare  instances  the  amyloid  deposits  may  lead  to  induration  of  the 
mucosa  and  submucosa. 

References :— Virchow,  Krankhafte  Qescliwulxte  ELI  EBSTEiy,  Zienmm** 
Cyclop,  xv.;  Klebsp  Handb.  d.  path.  Atuit.  I.;  Ma  as,  Krankh.  d.  Blase  {KOnig'i 
Handb.  d.  Chirurpie);  Chavasse,  £tude  sur  la  tuUervultwe  de*  vrgaiie*  Krinaim 
Paria  1872;  Voisin,  Tuberculosa  des  organes  ginito  uritiaire*,  Bulletin  de  lame, 
anat.  de  Paris  xlix.  (L874);  Kirhisson,  Cyxtite,  ibid.  l.  (J875);  Duba.v 
chrtmirptr,  ibid,  lil  (18 77);  Steinthal,  Virch.  Arch.  rot.  100;  Du  Casa< 
rhroniqne,  Gaz,  hebd.  demtd.  1877;  W.  Roberts,  Bril.  Jfed  Journ.  2,  1881;  Ha* 
BISON,  Intemat.  encyclop.  of  surgery  vi.  London  1886. 


562.  The  commonest  of  the  tumors  of  the  bladder  if  the  so-called 
1  villous  cancer*  or  vascular  papillomatous  fibroma.  It  consists  of  t 
number  of  long  and  slender  villi  or  papillary  growths,  springing  from  i 
comparatively  narrow  base:  each  villus  consists  of  a  delicate  stroma  con* 
taming  wide  and  thin  walled  vessels  and  covered  with  stratified  epithe* 
iium.  The  growth  does  not  extend  into  the  deeper  layers  of  the  i 
membrane,  and  sometimes  attains  the  size  of  a  small  apple.  It  is  single 
or  multiple,  and  is  usually  situated  towards  the  base  of  the  bladder  001 
far  from  the  neck,  so  as  sometimes  to  obstruct  the  channel  during  mic- 
turition. The  vessels  and  the  stroma  being  alike  delicate  and  fragile, 
the  tumor  i|  very  apt  to  bleed  and  may  thus  prove  very  dangerous  to  tho 
patient.  From  time  to  time  fragments  of  the  villi  are  detached  sod 
passed  with  the  urine.  The  growth  is  not  malignant  and  should  not  h* 
described  as  a  'cancer,' 

Primary  carcinoma  of  the  bladder  is  a  very  rare  growth;  it  occur* 
both  in  men  and  women  and  takes  the  form  of  a  nodular  or  fun- 
papillary  tumor,  at  times  extending  over  a  considerable  part  of  the 
bladder,  and  penetrating  the  submucous  and  even  the  muscular  cost. 
The  cancerous  infiltration  may  thence  extend  into  neighboring  parts. 
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Secondary  carcinoma  is  more  frequently  met  with,  the  infection 
jhing  the  bladder  from  the  uterus,  vagina,  rectum,  or  prostate* 
Other  neoplasms  of  the  bladder  are  very  rare  indeed. 

La  no  dans  recently  described  a  case  of  vesical  angioma  {Virch.  Arch,  vol  86); 
jIusskhbaueh (ilrc/i.  /.  htin.  Chir.  XVilL)  and  VolkmaNn;  (ibid,  aax.)  eases  of  my. 
>ma,  8CHATZ  (Arch.  f.  Gyn&k.  X.)  of  fibromyxoraa.  Pos.ver  {BerL  Min.  WocK 
1883)  of  primary  carcinoma.  See  also  Stein,  Tumors  of  the  bladder  Philadelphia 
1881,  New  York  Med,  Rec.  18S5  (with  references  to  the  recorded  cases). 

563.  Dilatation  of  the  bladder  takes  place  when  its  evacuation  is 
interfered  with  through  occlusion  or  stricture  of  the  urethra  or  paralysis 
of  the  muscular  wall  of  the  bladder  itself.  When  the  evacuation  is  ren- 
dered difficult,  or  when  frequent  contraction  of  the  bladder  is  induced 
by  the  stimulus  of  a  stone,  the  muscular  coat  may  hypertrophy*  The 
wall  becomes  thickened  and  the  overgrown  muscle-bundles  stand  out 
from  the  inner  surface  in  a  reticulum  of  bands  or  fasciculi. 

Diverticuii  are  produced  either  by  the  simultaneous  sacculation  of 
ill  the  coats,  or  by  the  protrusion  of  the  mucous  and  submucous  coats 
through  the  meshes  of  the  fasciculated  muscular  coat.  These  divertic- 
lla  are  seldom  larger  than  a  walnut.  They  frequently  are  the  seat  of 
concretions,  and  sometimes  are  first  caused  by  the  pressure  of  a  calculus. 

Displacements  of  the  bladder  are  rare,  though  occasionally  a  part 
)f  the  viscus  prolapses  into  a  hernial  sac.  The  base  of  the  bladder  may 
ilso  fall  down  into  the  vagina  (vaginal  cystocele),  or  the  posterior  wall 
-nay  prolapse  th  rough  the  dilated  female  urethra  and  appear  at  the  ex- 
:ernal  orifice. 

Rupture  of  the  bladder  results  from  traumatic  injury,  excessive  dis- 
tention, or  morbid  change  in  the  wall.  Rupture  into  the  peritoneum 
i8ually  leads  to  fatal  peritonitis.  After  perforations  into  the  pelvic  cell- 
ular tissue  urinary  infiltration  takes  place,  leading  to  gangrene  or  sup- 
puration in  the  tissue  invaded.  Ulceration  or  local  necrosis  sometimes 
leads  to  the  opening  of  abnormal  communications  between  the  bladder 
ind  the  vagina,  uterus,  rectum,  or  external  cutaneous  surface.  These  are 
called  nrinary  flstulfe,  and  are  kept  open  by  the  constant  escape  of 
urine  through  them. 


CHAPTER   LXXIV. 

MORBID    CHANGES  IN  THE  URETHRA. 

564,  The  inflammations  of  the  nrethra  correspond  generally  with 
those  of  other  mucous  membranes.  Croupous  and  diphtheritic  inflamma- 
tions are  rare,  but  catarrh  is  very  frequently  met  with.  The  most  im- 
portant form  of  catarrh  is  gonorrhoea,  which  is  set  up  by  a  specific 
micrococcus  (Neissi-i;,  IIaab,  Martin).  The  micrococcus  is  conv 
to  the  urethra  in  the  secretion  from  another  raucous  membrane  affected 
with  gonorrhoea,  and  multiplying  sets  up  an  inflammation  characterized 
by  its  purulent  catarrhal  exudation,  which  is  yellowish  or  greenish-yellow 
and  sometimes  slightly  blood-stained.  The  inllatnination  may  er 
from  the  urethra  to  other  parts  of  the  urinary  tract  and  to  the  neighbor- 
ing genital  organs,  and  ultimately  affect  (by  metastasis)  remote  regions 
like  tho  joints,  as  in  gonorrhoea!  rheumatism. 

The  inflammation  may  also  extend  in  the  urethra  from  the  mucous  to 
the  submucous  strata,  and  thence  to  the  periurethral  connective  tissue 
and  the  lymphatics. 

It  usually  ends  in  recovery,  though  in  places  it  may  lead  to  ulceration 
and  abscess,  to  fibrous  hyperplasia,  corrugation  and  thickening  of  the 
mucous  membrane,  or  cicatricial  contraction.     These  are  most  com.', 
in  chronic  cases  (gleet,  goutte  militaire). 

Other  forms  of  urethral  inflammation  are  the  soft  chancre  or  chan- 
croid (Art.  391),  tho  hard  chancre  or  initial  sclerosis  of  syphilis  (Art. 
391),  and  lupous  and  tuberculous  disease.  Ulceration  is  frequent  &* 
hind  the  site  of  strictures,  and  it  readily  extends  to  the  urethra  from 
prostatic  ulcers.  When  the  ulceration  goes  deeply  fistulous  tracts  rosy 
be  formed,  leading  to  urinary  infiltration  of  the  surrounding  tissue  w& 
ultimately  to  abscesses  and  permanent  urinary  fistulas.  In  the  m*l« 
these  fistula?  have  sometimes  a  very  irregular  almost  labyrinthine  conito 
and  open  either  on  the  exterior  or  into  the  rectum. 

A  not  uncommon  after-effect  of  chronic  inflammation  is  the  de* 
velopment  of  polypous  and  papillary  growths,  such  as  the  *  ca it  liftoff" 
excrescences*  {condylomata  acuminata)  or  'caruucles*  which  app^ 
round  the  orifice  of  the  urethra  in  women. 

Varices,  resembling  rectal  haemorrhoids,  are  sometimes  formed  si 
the  site  last-named  in  consequence  of  long-continued  inflammatory 
hyperemia. 


The  most  common  tumors  affecting  the  female  urethra  are  sarcoma, 
myxoma,  fibroma,  and  carcinoma.  Fibroma  gives  rise  to  nodes  and 
nodules,  or  to  vascular  papillomatous  growths.  In  males  cancer  of  the 
prostate  or  of  the  glans  penis  frequently  attacks  the  urethra.  Small 
cyste  of  retention  are  occasionally  formed  in  the  mucous  glands  of  the 
female  urethra, 

Stricture  of  the  nrethra  is  proximately  doe  to  inflammatory  swelling 
of  the  mucous  membrane,  to  nodular  or  diffuse  unilateral  or  annular 
fibrous  hyperplasia,  to  cicatrices,  to  valvular  folds  of  membrane,  or  to 
polypus  growths.  Gonorrheal  inflammation  and  traumatic  injury  are 
the  most  common  exciting  causes.  Inflammatory  strictures  are  oftenest 
seated  in  the  membranous  and  in  the  contiguous  spongy  part  of  the 
canal.  In  old  men  the  enlarged  prostate  frequently  obstructs  and 
even  occludes  the  urethra.  In  infants  and  young  children  the  colliculus 
semiualia  is  sometimes  so  excessively  developed  as  to  interfere  with  mic- 
turition. 

Traumatic  rapture  of  the  nrethra  arises  in  various  ways;  a  very 
common  cause  is  careless  catheterization  by  which  'false  passages*  are 
produced.  They  are  usually  situate  at  the  deeper  end  of  the  canal, 
and  either  end  blindly  or  lead  into  the  urethra  again  or  into  the  bladder. 

Such  ruptures  give  rise  to  urinary  infiltration  and  abscess,  or  to 
fistula?  surrounded  by  dense  fibrous  tissue  and  partially  lined  with  epi- 
thelium. 


References  ott  the  micrococcus  of  gonorrhoea  (gonococcus): — Neisser,  Cent.  f. 
med.  Wiss.  28,  1879,  Deut.  med.  Woch.  20,  1882;  Bokai,  Pest,  med.-chir.  Press* 
1880:  Creyxe,  Brit  Med.  Journ.  2,  1880;  Haab,  Corresp.  f.  Schweizer  Aerzte 
1881.  Der  Mikrakakkwt  d.  Blenorrh,  neonatorum  (Horner**  Festschrift  1681); 
Krause.  Cnrf.  f.  praltf.  Augenheilk*  1883;  Martin,  Recherche*  sur  les  infiam. 
me3 fast,  suppur,  a  la  suite  de  la  gonorrhie  Geneva  1882;  Bockhart,  Vierteljahrs- 
schr.  f.  Derm.  u.  Sgph.  1883;  Stehsbebq,  Phitad.  Mai.  Xews  1883-84;  WklaH- 
der,  Gaz%  mid.  de  Pari*  1834;  Lomeb,  Deut,  mea\  Woch,  188k 
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565.     Malformations  of  the  suprarenals  are  not  common:  though 
sometimes  there  are  more  than  two  or  there  are  small  accessory  bo<- 
like  structure;  or  on  the  other  hand  they  are  imperfectly  developed  or 
absent  altogether.     The  latter  is  usually  the  case  only  when  other  mal- 
formations of  the  viscera  are  present. 

Fatty  degeneration  is  a  normal  phenomenon  in  the  adult;  it  is  ap- 
parent chiefly  in  the  cells  of  the  cortical  layer,  which  thereby  acquire  a 
pale-yellow  tint. 

Amyloid  change  of  the  blood-vessels  is  not  infrequent  as  an  accr.m- 
paniment  of  amyloid  disease  in  other  organs;  it  may  give  rise  to  indura- 
tion. 

Pigmentation  is  a  very  common  occurrence  in  old  age,  affec 
chiefly  the  deeper  layers  of  the  cortex.   The  cells  are  either  of  a  unifo 
yellow  tint  or  beset  with  pigment-granules. 

Hemorrhage  is  somewhat  uncommon,  though  cases  occur  in  which 
the  extravasation  is  so  great  as  to  cause  the  organ  to  swell  enormously. 
It  is  then  due  either  to  mechanical  injury,  or  to  vascular  disorder.  Via- 
chow  describes  an  acute  hemorrhagic  form  of  inflammation  of  the 
suprarenals. 

Inflammation  of  the  suprarenals  is  not  frequently  observed,  thongh 
it  does  occur  in  various  forms.  Thus  in  acquired  and  in  hereditarr 
sypliiliscellular  infiltrations  and  gummatous  inflammations  are  described. 
And  in  other  cases  inflammation  ending  in  suppuration  or  in  cicatricial 
induration  has  been  noted. 

The  commonest  as  well  as  the  most  important  variety  of  inflammation 
is  that  which  terminates  in  caseous  and  fibroid  degeneration  of  the 
gland:  in  most  eases  it  is  apparently  of  a  tuberculous  nature.  The 
suprarenals  are  more  or  less  enlarged,  the  capsule  thickened  and  adherent 
to  the  neighboring  structures.  The  surface  ia  either  smooth  or  nodular 
and  mishappen:  on  section  the  parenchyma  appears  in  great  part  replaced 
by  dense  fibrous  tissue  enclosing  caseous  foci  of  various  sizes.  The*6 
latter  may  contract  or  be  absorbed,  whereupon  the  organ  becomes  dia* 
torted  and  shrunken;  in  other  instances  they  become  calcified.  The 
disease  is  usually  bilateral     Sometimes  abscesses  are  formed. 

The  tumor  oftenest  observed  in  the  suprarenals  is  that  described  bf 
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Vibchow  as  struma  lipomatosa  suprarenalis:  it  is  a  nodular  growth 
consisting  essentially  of  fatty  glandular  tissue.  Carcinoma  and  sarcoma 
also  occur,  the  latter  often  reaching  a  very  large  size. 

Suprarenal  cysts  have  also  been  described  by  various  observers.  They 
are  formed  either  by  the  softening  of  hemorrhagic  patches,  or  by  the 
dilatation  of  the  cortical  acini  (Klebs).  These  true  cysts  must  not  be 
confounded  with  the  cavities  very  frequently  observed  in  the  glands, 
which  are  due  to  post-mortem  softening  of  the  inner  layers  of  the  cortex. 
The  Echinocoecus  is  the  only  animal  parasite  met  with  in  the  supra- 
renals. 

Disease  of  the  supmrenata,  especially  the  caseous  fibroid  degeneration,  is  often 
accompanied  by  b rousing  of  the  skill  (otitis  c&nea)  and  buccal  mucous  mem- 
brane, and  by  a  profound  and  fatal  cachexia.  The  pigmentation  is  sometimes 
uniform  and  diffuse,  sometimes  in  patches  and  streaks.  The  bronzing  and  the 
cachexia  are  supposed  to  depend  on  the  suprarenal  lesion;  the  affection  being 
referred  to  as  melasma  suprarenale  or  Addison's  disease,  In  many  cases 
changes  in  the  abdominal  sympathetic  nerves  and  ganglia  have  been  observed. 
No  satisfactory  explanation  of  the  relation  of  the  several  phenomena  has  yet  been 
given. 

References: — Addison,  On  the  constitutional  and  local  effects  of  disease  of  the 
suprarenal  capsules  London  1855,  reprint  iNewSyd.  Soc,f  186*);  Hecker,  Monats- 
schr.  f.  Geburtskuncte  xxxtiL  (i860);  Vircrow,  Krankh.  Oeschwulste  th;  Klebs, 
Path.  Anat.  LJ  AvERBECK,  Die  Addison* sche  Krankheit  Erlangen  1S69;  W0L3 
Berl.  klin.  Week,  1869;  Greenhow,  Croonian  lecture*  London  1875,  Trans,  Path. 
Soc.  (many  papers),  Trans,  inter,  med.  congress  n.  London  1891;  Burger,  Die 
Nebenniere  u.  d.  Morbus  Addisonii  Berlin  1883;  Chiari,  Wit*,  med.  Presse  xxi. 
(1880);  Fleischer  and  Penzoldt,  Deal,  Arch.  f.  klin.  Med.  XXVI.  (1880);  Hubeb, 
ibid.  iv. ;  Goodhart,  Atlas  of  Pathology  (New  8yd.  Sac.)  London  1870,  Trans. 
Path,  Soc.  xxxni.  1882;  Da  Costa  and  Lonostreth,  Amer.  Joum.  med.  sciences 
July  1880;  Saundby,  Brit.  Med.  Journ.  1T  1883;  Barlow  and  Coupland,  Trans. 
Path.  Soc.  xxxvi.  1885. 

March  and  (Virch.  Arch,  vol,  93)  has  recently  pointed  out  that  accessory  supra- 
renale are  not  uncommonly  to  be  found  in  the  broad  ligament  near  the  ovary. 
On  suprarenal  tissue  in  and  about  the  kidney  see  Art.  536. 


SECTION  X. 

THE   RESPIRATORY   ORGANS. 


CHAPTER  LXXVI. 

INTRODUCTORY. 

566.  The  organs  of  respiration  fall  naturally  into  two  groups  dis- 
tinguished foy  differences  both  of  strncture  and  of  function.  The  one 
includes  the  lungs,  in  which  chemical  interchanges  between  the  blood 
and  the  air  are  effected;  the  other  is  the  system  of  air-passages  by 
which  the  lungs  are  placed  in  communication  with  the  exterior. 

The  air-passages  include  the  nose,  larynx,  trachea,  and  bronchi. 
From  the  point  of  view  of  morbid  anatomy  these  are  regarded  simply  aa 
cavities  lined  with  mucous  membrane,  and  the  morbid  changes  they 
undergo  are  conditioned  chiefly  by  changes  in  this  membrane.  Certain 
parts  of  this  system  of  passages  perform  functions  other  than  that  of  air- 
conduction — for  instance,  the  nasal  mucous  membrane  contains  the  peri- 
pheral olfactory  apparatus,  and  the  larynx  the  mechanism  of  voice — but 
the  fact  affects  but  little  the  pathological  relations  of  these  parts.  These 
functions  involve  the  presence  of  certain  structures  in  the  epithelial  wail 
of  the  air-passages,  and  these  are  sometimes  secondarily  (sometimes  also 
primarily)  affected  when  the  latter  is  morbidly  altered. 

The  general  considerations  set  forth  in  Section  VI.  (Arts.  414-4.31), 
are  accordingly  in  the  main  directly  applicable  to  the  case  of  the  mucous 
membranes  of  the  nose,  larynx,  trachea,  and  bronchi. 

The  pathological  relations  of  the  lungs  themselves  (t.  e.  of  the  respira- 
tory tissues)  are  however  of  an  essentially  different  kind.  The  peculiar 
structure  of  this  part  of  the  respiratory  apparatus  gives  a  special  and 
peculiar  character  to  its  morbid  anatomy  and  to  the  clinical  course  of 
the  diseases  affecting  it. 

The  disorders  of  the  respiratory  organs  are  for  the  most  part  due  to 
deleterious  influences  affecting  their  tissues  through  the  medium  of  the 
respired  air.  The  affections  which  are  traceable  to  disturbances  of  the 
circulation  or  to  alterations  in  the  blood  are  however  by  no  means  in- 
significant  Affections  due  to  extension  of  morbid  processes  from  con- 
tiguous parts  are  comparatively  infrequent. 


CHAPTER  LXXVII. 


THE  NASAL  CAVITIES. 


567.  Congenital  malformations  of  the  nose  which  are  at  all  extreme 
are  met  with  only  in  combination  with  other  malformations  of  the  face. 
Thns  in  Cyclopia  (Art,  7)  the  nose  may  be  wanting  or  represented  by 
a  snout-like  projection  beneath  the  single  orbit.  Minor  anomalies  are— 
the  absence  of  some  of  the  nasal  muscles,  defects  of  the  septum,  of  the 
ethmoid,  or  of  the  nasal  bones,  constriction  or  closure  of  the  po^r 
nares,  obliquity  or  distortion  of  the  septum,  and  clefts  of  the  alae  nasi  or 
of  the  floor  of  the  nostrils.  The  latter  occur  in  connection  with  cleft- 
palate  and  cleft-face  (Art,  8). 

Haemorrhage  from  the  nasal  mucous  membrane  (epistaxis)  is  very 
common,  and  may  be  due  either  to  diapedeais  or  to  rupture  of  blood- 
vessels. In  many  persons  epistaxis  is  habitual:  in  others  it  occurs  rno«t 
frequently  in  connection  with  the  htBuiorrhagic  diathesis,  and  in  various 
infeefcire  diseases,  menstrual  disorders,  venous  engorgement,  inflamma- 
tory conditions,  etc. 

Inflammation  of  the  nasal  mucous  membrane  (rhinitis)  is  one  of 
commonest  affections.    It  usually  takes  the  form  of  a  mucous  or  pu; 
catarrh    (Art.    450);    the    croupous,   diphtheritic,   phlegmonous, 
ulcerative  varieties  are  much  less  common. 

Acute  nasal  catarrh  :&  spoken  of  as  coryza,  and  may  result  from 
a  ^reat  variety  of  causes,  such  as  cold,  inhalation  of  irritant  matter*, 
micro-organisms,  etc. 

(  hronic  nasal  catarrh  occurs  chiefly  in  persons  who  are  scrofulous, 
phthisical,  or  syphilitic:  it  is  comparatively  rare  in  persons  othenriae 
healthy.  Sometimes  it  results  in  thickening,  sometimes  in  thinning  or 
even  atrophy,  of  the  mucous  membrane.  In  the  latter  case  the  nasal 
cavity  appears  abnormally  large,  and  its  walls  secrete  a  yellowish  or  green- 
ish pus  which  undergoes  putrid  decomposition  and  gives  rise  to  a  foetid 
odor  (ozaBiia  simplex)  and  to  the  formation  of  dirty  greenish  crusts  anil 
scales.  Frankel  points  out  that  in  this  form  of  atrophy  the  Bowman's 
gknds  disappear,  and  it  is  very  probable  that  the  alteration  in  the  nasal 
secretion  thereby  occasioned  makes  it  possible  for  septic  organisms  to 
lodge  in  the  mucous  membrane.  In  many  chronic  cases  the  bone 
underlying  the  mucous  membrane  likewise  undergoes  atrophic  change* 
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Frankel  thus  speaks  of  simple  ozaena  as  rhinitis  chronica  atrophica 
f&Uda, 

Croupous  and  diphtheritic  inflammation  of  the  nose  is  usually  sec- 
ondary to  the  like  affection  in  the  throat  {Arts*  423-426).  Phlegmonous 
inflammation  (Art  427)  is  usually  due  to  extension  from  neighboring 
partB,  though  it  is  sometimes  confined  to  the  nose. 

Ulcerative  inflammation  is  in  most  cases  due  to  syphilis  (Art,  429)  or 
to  glanders  (Art.  430).  Lupous  (Art.  392)T  tuberculous  (Art.  428),  and 
leprous  (Art.  430)  infiltration  and  ulceration  are  also  met  with,  but 
they  are  rare.  The  syphilitic  and  tuberculous  affections  of  the  nose 
frequently  begin  in  the  periosteum  of  the  nasal  bones  and  give  rise  to  more 
or  less  extensive  destruction  of  the  osseous  tissue. 

All  the  inflammatory  affections  of  the  nose  may  extend  by  continuity 
to  the  cavities  and  sinuses  connected  with  it  and  there  take  on  a  more 
or  less  independent  character,  the  cavities  becoming  filled  with  mucous 
or  purulent  secretion.  From  the  frontal  or  ethmoidal  sinuses  the  in- 
flammation may  extend  into  the  interior  of  the  cranium  and  so  give  rise 
to  meningitis. 

References  on  ozasna:— Huppkrt,  Begriff  und  Ursachen  der  Ozama  In.  Diss. 

Strasburg  1879;  B.  Frankel,  Ziemssen's  Cyclop,  iv.;  Michel,  Krankh.  d.  Nasen- 
hdhle  und  d.  Nasenrachenraumes  Berlin  1870:  E,  Fraxkel,  Virch.  Arch,  vols.  79, 
87,  90;  Hartmann,  Deutsche  med.  Woch.  13t  1878;  Gottstein,  Breslauer  drztl. 
Zeitschr.  17,  1870;  Krause,  Virch.  Arch.  vol.  85,  Trans,  internal,  med.  congress 
in.  London  1881;  B.  Robinson,  Nasal  Catarrh  New  York  1880;  Franks.  DulMn 
J ourn.  med.  science  1881,  1882;  Martin,  De  Vozene  wai  These  de  Paris  1881; 
Morell  Mackenzie,  Diseases  of  the  throat  and  nose  u.  London  1884  (with  full 
references),  Lowenberg,  Dent.  med.  Woch.  1885. 

References  on  nasal  lupue:— Hebra  and  Kaposi,  Diseases  of  the  skin  iv.  (New 
Syd.  Soc.)  London  1875;  Moinel,  Le  lupus  scrofideux  des  fosses  nasalcsP&ris 
1877, 

References  on  nasal  tuberculosis;— Wetchselbaum,  AUg,  Wiener  med.  Zei- 
tung  27  and  28,  1881;  Tornwaldt.  Dent,  Arch.f.  Ohrenheiifc.  x..  Dent.  Arch.  f. 
klin.  Med.  xxvii.;  Bresqen,  Der  chron.  Nasen-  und  Racftencatarrh  Vienna  1883; 
Zuckfhka ndl,  Norm.  u.  path.  Anat.  d.  NasenMhte  u.  ihrer  pneum.  Anh&nge 
Vienna  1882;  Demme,  Bert.  kUn.  Woch.  1S83  (states  that  tuberculosis  may  attack 
the  nose  primarily);  Volkmann,  Samml  klin.  Vortrage  168,  ]fl9. 

References  on  phlegmonous  inflammation  of  the  nasal  cavities:— Weicbbel- 
Baum,  Wiener  med,  Jahrb.  1881 ;  Kghts,  Oerhardf s  Handb.  d.  Kinderkr,  HI. ; 
B.  Frankel,  Ziemsseris  Cyclop,  iv. 

568.  The  nasal  mucous  membrane  is  not  infrequently  the  seat  of 
hyperplastic  growths  aud  of  tumors,  due  partly  to  chronic  inflammation, 
partly  to  unrecognized  causes.  They  take  the  form  of  polypous  excres- 
cences and  are  usually  referred  to  as  nana!  polypi. 

Soft  or  mucous  polypi  resemble  the  mucous  membrane  in  structure, 
but  are  somewhat  more  cellular.  Sometimes  the  included  mucous  glands 
are  dilated  into  cysts  (cystic  polypi)  especially  in  the  antrum  of  High- 
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more,  or  these  glands  are  enlarged  and  multiplied  as  in  glandular  or 
adenomatous  polypi,  or  traversed  by  numerous  thin-walled  blood-Testtla 
(telangiectatic  polypi  or  f  erectile  '  tumors). 

Other  polypi  consist  of  oedematous  connective  tissue  and  mucoid  tis- 
sue, and  are  therefore  classed  as  fibromata  and  myxomata.  They  are 
more  translucent  than  the  former,  and  are  usually  of  a  yellowish  tint, 
the  mucous  polypi  being  gray  or  grayish-red. 

Sarcoma,  dense  fibroma,  osteofibroma,  chondroma,  osteoma,  car- 
cinoma, and  mixed  tumors  of  the  connective-tissue  group,  have  been  met 
with  in  the  nose.  Many  of  these  start  not  in  the  mucous  membrane  but 
in  the  periosteum  of  the  nasal  bones.  The  connective-tissue  tumors, 
especially  those  originating  in  the  periosteum,  may  reach  a  considerable 
size,  distending  the  cavity  in  which  they  grow,  sometimes  protruding 
from  the  anterior  and  posterior  nares,  and  much  distorting  the  face. 

Carcinoma  of  the  nose  is  most  frequently  met  with  about  the  an- 
terior nares  and  is  therefore  to  be  classed  with  the  cutaneous  forms  of 
cancer.  The  cancers  which  originate  in  the  mucous  membrane  take  the 
form  of  irregularly  nodulated  growths,  which  sooner  or  later  ulcerate. 

It  h  inolitbs  are  calcareous  concretions,  formed  as  a  rule  round  some 
foreign  body  which  has  become  impacted  in  the  nasal  cavity.  In  rare 
instances  they  are  due  to  ths  inspissation  of  nasal  secretions. 

Mascots  or  larvaa  are  sometimes  hatched  in  the  nose  from  eggs  de- 
posited by  various  species  of  Diptera.  They  may  give  rise  to  extensire 
inflammation  and  sloughing.  (See  Moieell  Mackenzie,  Disease*  of 
the  throat  and  nose  it.  London  1884.)  Of  vegetable  parasites  bar 
and  the  Saccharontyces  albicans  are  the  commonest.  The  former  are 
usually  innocuous,  though  in  certain  cases,  as  in  ozsena,  they  set  op 
decomposition  in  the  nasal  secretions,  In  tuberculosis  and  in  glanders 
the  characteristic  bacilli  are  found* 


Referenceson  nasal  tumors: — Virchow,  Krankhafte  Gesehirtilste  I.,  iil;  BUJ^ 
Roxn,  Veber  den  Bau  der  Schieimpolt/pen  185.j;  Mathiku.  Leu  polypes  muqueux 
Tb&se  de  Paris  1875;  TeUDlCHUM,  Polypus  in  the  now  London  1877;  DURHAM, 
Holmes*  s  Syst.  of  surgery  n.  London  1883;  KoHTS,  QerhardVs  Handb.  d.  Kinder- 
krankh.  m.;  Hqpmjlnn,  Virch,  Arch,  vol.  m,  Wien.  vied.  Presse  1883;  ZuCDB- 
kandl.  Norm.  w.  path.  Anat.  d,  Nmcnhohte  Vienna  1882;  Lefferts.  Int- 
encyclop.  of  surgery  v.  London  1885;  Morkll  Mackenzie,  Diseases  of  ike 
throat  and  nose  ii.  London  1884;  the  last  two  give  many  references  to  published 


CHAPTER  LXXVIII. 

THE  LARYNX 

5G9.  malformations.  Entire  absence  of  the  larynx  is  very  rare  as 
congenital  anomaly;  it  is  mot  with  only  in  amorphous  and  acephalous 
acardiac  monsters  in  whom  the  lungs  are  undeveloped  (Art.  13).  Con- 
genital defects,  as  of  the  epiglottis  or  of  part  or  the  whole  of  one  of  the 
laryngeal  cartilages,  are  much  commoner.  Asymmetry  and  abnormal 
largeness  or  smallneas  of  the  larynx  are  also  met  with:  abnormal  sraall- 
ness  frequently  accompanies  aplasia  of  the  testicle  or  early  castration. 
Sometimes  the  laryngeal  cartilages  are  abnormal  in  number,  and  the 
epiglottis  more  or  less  deeply  cleft.  The  ventricles  of  the  larynx  or 
sinuses  of  Morgagni  are  not  uncommonly  of  abnormally  great  capacity, 
and  occasionally  we  find  extra-laryngeal  pouches  communicating  with 
them.  This  anomaly  is  of  special  interest,  inasmuch  as  it  is  a  normal 
feature  in  the  Quadrumana. 

Of  acquired  deformities  laryngeal  stenosis  is  the  most  noteworthy. 
It  may  be  due  to  pressure  from  without,  but  more  commonly  to  disease 
of  the  larynx;  for  example,  to  inflammation  by  which  the  mucous  mem- 
brane  becomes  swollen  and  covered  with  a  solid  exudation  or  undergoes 
cicatricial  contraction,  or  to  the  growth  of  intra-Iaryngeal  tumors. 
Functional  stenosis  may  be  brought  about  by  paralysis  of  the  muscles 
which  open  the  glottis  or  spasm  of  the  muscles  which  close  it.  Foreign 
bodies  impacted  in  the  glottis  may  have  the  same  effect. 

The  morbid  anatomy  of  the  larynx  has  been  very  thoroughly  dUcussed  by  Ep- 
PIKQER  {Klehss  Handb.  d.  path.  Anat.  part  7  vol.  n,  Berlin  18S0). 

Numerous  references  to  the  pathology  of  laryngeal  affections  iviU  be  found  in 
the  following  text-hooka  * — Rauchfuss*  QerhardVs  Handb.  d.  Kinderkratitch. 
BL  Tubingen  1878;  von  Ziemssen,  Ziemssen's  Cyclop,  iv.,  vil.;  TtfrtCK,  Klinik  d. 
Krankheiten  d.  Keklkapfe*  Vienna  1866;  C-ORS1L  and  Ranvier,  Man.  Path.  Hist. 
ii.  London  18S4;  P.  Bruns,  Die  Lanjngotomie  Berlin  1878;  Morell  Mackenzie, 
Disease*  of  the  throat  and  nose  I.  London  1880. 

570.  Affections  of  the  laryngeal  in  aeons  membrane*  Laryngeal 
catarrh  is  very  common,  and  Is  characterized  by  redness  and  swelling  of 
the  nmcons  membrane  together  with  a  mucous,  purulent,  or  serous  ex- 
udation. Serous  exudation  is  observed  chiefly  in  catarrhs  due  to  persis- 
tent passive  hyperemia.     The  inflammation  may  extend  over  the  entire 
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organ    or  be    limited  to  certain    parts  such  as  the  vocal  conk  orths 
epiglottis.     It  may  be  induced  by  very  various  causes. 

In  chronic  catarrh  the  blood-vessels  are  sometimes  permanently 
dilated.     The  epithelium   desquamates  freely  and    often   accumulate 
round  the  voca!  cords  in  whitish  films  and  patches,  which  form  a  nidai 
for  bacteria.     The  mucosa  and  siibmueosaare  infiltrated  with  leucocytes. 
The  fibrous  strata  frequently   become   hypertrophied    and    thickened. 
When  the  papillary  structures  of  the  glottisalso  are  hypertrophied  thej 
assume   the   form  of  papillomatous   or   warty   growths.      The  DM 
glands  of  the  posterior  surface  of  the  epiglottis,  the  false  cords,  anil 
sinuses  of  Morgagni  may  become  enlarged   and   dilated,  and  give  the 
surface  a  granulated  appearance  (granular  laryngitis).     Loss  of  e  i 
Hum  and  rupture  of  the  dilated  and  extended  glands  give  rise   to  small 
erosions  and  ulcerations.     Loss  of  continuous  patches  of  epithelium  u 
most  frequently  observed  about  the  vocal  cords  and  their  posterior  at- 
tachments, and  is  often  due  to  the  action  of  bacteria  or  of  the  thrush- 
fungus  (Fig.  76,  Art.  198). 

In  chronic  catarrh  of  long  standing  and  in  consequence  of  n 
tion  the  glandular  structures  become  obliterated  and  the  mucous  mem- 
brane thinned  and  atrophied.  Slight  but  often-repeated  irritation  i* 
sometimes  followed  by  hypertrophy  of  the  squamous  epithelium,  which 
gives  the  affected  spots  a  white  or  pearly  appearance.  The  vocal  eonls 
are  the  parts  most  commonly  affected,  and  they  are  sometimes  the  seat 
of  polypous  excrescences  at  the  same  time  (Art.  575), 

Croupous  inflammation  of  the  laryngeal  mucous    membrane  ia 
sometimes  primary,  sometimes  secondary  to  inflammation  in  neighboring 
parts.     It  is  most  common   in   connection   with   diphtheria,  small-; 
typhoid,  and   cholera,  though  it  may  also  restilt  from  the  inhalatiV> 
hot  or   irritant  gases  and  vapors  or  from  the   introduction    of  foreign 
bodies.     The  interior  of  the  larynx  is  covered  with  white  or  yello 
more  or  less  coherent  false  membranes  or  only  with  white  curdy  flakes; 
these  are  sometimes  readily  removed,  sometimes  slightly  adherent, 
latter  is  the  case  when  the  epithelium  of  the  affected  part  is  stratified 
and  squamous  (Arts,  423-42G). 

The  false  membranes  consist  in  part  of  fibrinous  filaments  and  meahef 
enclosing  pus-corpuscles,  in  part  of  lustrous  homogeneous  flakes.  When 
they  are  stripped  off  the  underlying  mucous  membrane  is  red  and  mw* 
looking. 

Diphtheritic  inflammation  with  sloughing  and  gangrene  of  the 
mucous  membrane  occurs  most  frequently  in  connection  with  diphtheria 
and  typhoid,  though  it  is  rare  even  in  these  diseases. 

References:—  Efpinger,  and  Rauchfuss,  loe.  cit;  von  Ziemssen  andSrmM, 
ZiemsserCs  Cyclop,  rv.;  Ruktneh,  Virch,  Arch,  vol.  5;  E.  Wagner,  Arch  d.HrM. 
viL  (I860);  Steudener,  VircK  Arch.  vol.  54;  Wbioert,  fold.  vol.  70;  ScHOTn^ 
G&teltech.d.  Naturwwtmachaften  zu  Marburg  xu.;  Report,  Brit  Med,  Journ.  1 
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1878;  Morell  Mackenzie,  op.  cit,r  Diphtheria  Loudon,  1878i  Report,  Lancet  J, 
1879,  and  Med.  chir.  Trans.  lxu.  (1879);  Monti,  Croup  u.  Diphtheric  Vienna 
1884;  Virchow,  Bert,  kliri.  Woch.  1885;  QBTH,  Path.  Anat.  tl.  Berlin  1885. 

It  will  be  seen  that  we  make  no  pathological  distinction  corresponding  to  that 
implied  in  the  clinical  terma  croup  and  diphtheria.  The  specific  infective  disease 
diphtheria,  when  it  i*  accompanied  by  croupous  or  superficial  diphtheritic  in- 
flammation of  the  larynx  and  trachea,  is  the  same  as  the  affection  clinically  de- 
scribed as  '  membranous  croup/  a  term  which  the  pathologist  may  well  dispense 
with  (Arts,  204,  443,  444). 


571.  (Edema  of  the  glottis  is  a  more  or  less  intense  swelling  of  the 
laryngeal  mucous  membrane,  due  to  infiltration  of  the  mucosa  and 
especially  of  the  submucosa.  The  swelling  is  usually  greatest  on  the 
poeterior  surface  of  the  epiglottis,  the  aryteno-eptgk#.tie  folds,  and  the 
false  Tocal  cords,  the  submucosa  of  these  parts  being  exceptionally  loose 
in  texture.  The  oedema  may  be  so  great  as  to  occlude  the  superior 
orifice  of  the  larynx. 

(Edema  of  the  glottis  may  be  acute  or  chronic.  The  former  rs  due 
to  inflammatory  exudation,  and  occurs  chiefly  as  a  concomitant  of  catar- 
rhal, croupous,  or  diphtheritic  inflammation,  and  around  syphilitic  and 
tuberculous  ulcers  and  submucous  or  perichondritic  abscesses.  It  may 
also  accompany  suppurative  inflammations  of  the  pharynx,  thyroid 
gland,  and  cervical  connective  tissue.  It  is  often  unilateral  or  confined 
to  one  of  the  parts  above  mentioned,  according  to  the  exciting  cause. 

Chronic  oedema  is  usually  the  result  of  venous  engorgement  from 
cardiac  disease,  pulmonaj-y  emphysema,  compression  of  the  cervical 
veins,  etc.,  and  of  non-inflammatory  affections  of  the  blood  or  vessels; 
it  is  generally  symmetrical  and  limited  to  the  posterior  surface  of  the 
epiglottis  and  the  aryteno-epiglottic  folds,  though  in  a  less  degree  it 
may  affect  the  vocal  cords.  Chronic  inflammatory  conditions  of  the 
larynx  (as  in  laryngeal  ulcer  or  perichondritis)  may  of  course  give  rise 
to  inflammatory  oedema  of  a  somewhat  chronic  kind. 

Phlegmonous  Inflammation  of  the  larynx  (phlegmon  laryngis)  is 
a  sero-purulent  and  sero-fibrinous  infiltration  of  the  submucosa  and 
mucosa,  whose  seat  is  generally  the  same  as  that  of  acute  oedema:  it  is 
not  common. 

Suppuration  of  the  tissue  succeeds  the  infiltration,  and  abscesses  are 
formed  which  on  rupturing  give  rise  to  ulcers.  When  the  inflammation 
extends  to  the  cartilages  purulent  perichondritis  is  set  up  (Art.  576). 
These  abscesses  may  also  burrow  in  among  the  cervical  muscles,  or  break 
into  the  pharynx  or  oesophagus.  When  the  pus  is  evacuated  the  abscess- 
cavity  may  close  up  and  become  cicatrized. 

Phlegmonous  laryngitis  sometimes  follows  upon  croupous,  diphthe- 
ritic, and  gangrenous  inflammations,  and  upon  tuberculous  and  syphi- 
litic ulcerations.  In  other  cases  inflammations  of  the  perichondrium  or 
of  the  pharynx  or  tonsils,   or  mechanical  injury,   are  tUft  ta&v&fi^ 
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cause,     The  forms  of  laryngitis  which  sometimes  accompany  typhoid, 
scarlatina,  and  pyaemia  occasionally  issae  in  suppuration. 

572.  Specific  forms  of  laryngitis.  We  thus  observe  that  the  vari- 
ous  forms  of  laryngeal  inflammation  result  from  very  various  causes,  gome 
of  them  being  specific.  Certain  specific  forms  are  distinguished  by  tio 
definite  characters  from  the  non-specific;  but  there  are  others,  notably 
tlmse  accompanying  some  of  the  infective  diseases,  which  exhibit  ana- 
tomical lesions  more  or  less  definite*  The  diseases  in  question  are 
typhoid,  small-pox,  tuberculosis,  syphilis,  glanders,  and  lupus. 

Typhoid  is  frequently  accompanied  by  a  catarrhal  laryngitis  marked 
by  epithelial  desquamation,  ecchymoses,  and  superficial  erosions,  and  tor 
linear  cracks  in  the  mucous  membrane,  especially  about  the  edges  of  the 
epiglottis.  Sometimes  the  posterior  surface  of  the  epiglottis,  the  in- 
terior wall  of  the  larynx,  and  the  vocal  cords  are  covered  with  a  branny 
slightly  adherent  *fur'  consisting  of  dead  epithelium,  leucocytes,  micro- 
cocci, and  nitrobacteria.  Sometimes  too  on  the  false  and  true  vocal 
cords  there  are  ulcers,  the  floor  and  edges  of  which  are  beset  witli 
bacteria. 

Eppinger  regards  these  bacteria  as  the  specific  organisms  of  ty  \ 
and  thinks  they  are  the  cause  of  the  epithelial  necrosis  and  ulceration: 
he  therefore  describes  the  affection  as  necrosis  mycotica  fgphosa,     Tbe 
bacteria  are  very  probably  the  cause  of  the  local  destruction  of  tiaroe, 
but  it  seems  highly  doubtful  that  they  are  the  virus  of  typhoid. 

Different  forms  of  bacteria  are  found  in  the  affected  spots,  and  tbe 
like  changes  are  produced  in  affections  other  than  typhoid  (Fil 
Art  198).     It  is  therefore  probable  that  different  organisms  are  carriea 
from  the  mouth,  settle  in  the  catarrhal  mucous  membrane,  and  I 
set  up  destructive  changes. 

Less  frequently  than  the  above  we  ffcld  in  the  larynx  of  typhoid  pa- 
tients diffuse  swellings  or  miliary  nodules,  due  to  intense  cellular  infil- 
tration of  the  mucous  membrane.     Eppinuer  regards  these  as  specific 
typhoid  lesions  analogous  to  those  of  the  intestine.     They  occur  chiefly 
at  the  base  of  the  epiglottis,  the  false  vocal  cords,  the  inner  aspe* 
the  arytenoid  cartilages,  and  the  anterior  attachment  of  the  vocal  cords: 
by  disintegration  of  the  infiltrated  tissue  they  give  rise  to  erosions  with 
raised  borders  resembling  typhoid  ulcers.     These  ulcers,  whether  bac- 
terial or  infiltrated,  may  extend  both  in  breadth  and  in  depth,  affecting 
ultimately  the  perichondrium  of  the  several  cartilages.     In  consequence 
of    this  we    not  infrequently  observe  large    losses  of    substance  with 
necrosis  of  the  affected  cartilages.     The  latter  occurs  chiefly  when  u 
sometimes  happens  the  perichondritis  becomes  suppurative  or  gangren- 
ous. 

The  laryngitis  of  small-pox  is  characterized  by  the  appearance  on 
the  reddened  raucous  membrane  of  minute  whitish  spots  or  small  K 
like  nodules.     According  to  Eppinger  the  former  are  due  to  cloady 
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swelling  and  granular  degeneration,  the  latter  to  cellular  infiltration,  of 
the  epithelium.  Sometimes  a  branny  coating  of  dead  epithelium  and 
pus-corpuscles,  or  coherent  croupous  membranes,  cover  the  affected 
parts.  In  all  of  these  micrococci  can  be  found  (Eppinger),  and  are 
probably  the  exciting  cause  of  the  local  affection.  Epithelial  haemor- 
rhages make  their  appearance  in  cases  of  hemorrhagic  small-pox;  and 
in  the  latter  stages  small  abscesses  may  form  in  the  connective  tissue. 
Larger  perichondritic  abscesses  and  necrosis  of  curtilage  are  however 
comparatively  rare. 

Scarlatina  gives  rise  to  catarrhal  laryngitis,  seldom  to  the  croupous 
or  diphtheritic  forms:  and  the  like  is  true  of  measles  and  typhus. 

References  :— Louis,  La  Jidere  typholde  Paris  1841;  TftorssEAtf,  Clinical  Medi- 
cine It.  (New  Syd.  Soc.)  London  1809;  Epfixoer,  toe,  ctt.:  Tobold,  Ltirtftujoscopie 
Berlin  1674;  IIeinze.  Die  Kehtkopfssehirindmcht  Leipzig  1879;  Joffrgy,  Arch. 
ytioL  1480;  Cornil  and  Raxvier,  Man.  Path.  Hint.  ir.  London  1894; 
Murchison,  Continued  fevers  London  1884;  K&HLE,  Sammluttg  klin.  Vortrdge 
6;  Graves,  Clhiivaf  Lectures  (Hew  Syd.  Soc.)  London  1884-85.  Erysipelas  may 
extend  from  the  face  and  mouth  to  the  pharynx  and  larynx,  and  give  rise  to 
cedeinHtous  and  phlegmonous  inflammation  (Corxil  Arch,  gene'rales  XTX.  18G3; 
Moukll  Mackenzie,  op,  cit,;  Massei,  D.  prim&re  Erysipel  d.  Kehtkopfes 
Berlin  1886). 

573.  Tnhprcnlous  laryngitis  is  a  very  common  complication  of 
tuberculous  disease  of  the  lung  (laryngeal  phthisis),  though  it  also  occurs 
independently.  In  the  former  case  the  specific  infection  is  doubtless 
conveyed  by  the  sputum;  in  other  cases  the  virus  reaches  the  mucous 
membrane  by  way  of  the  blood  or  lymph. 

The  process  begins  with  the  development  of  small  subepithelial  cell- 
alar  infiltrations,  projecting  somewhat  above  the  surface  as  grayish 
nodules.  These  either  caseate  rapidly  and  breaking  through  the  epithe- 
lium give  rise  to  minute  ulcerations,  or  extend  beneath  the  surface  in 
the  form  of  a  diffuse  granulomatous  infiltration  containing  typical  tuber- 
cles and  giving  rise  to  irregular  protuberances  of  the  mucous  membrane. 
Sooner  or  later  caseation  and  disintegration  set  in,  and  ulcers  are  formed 
whose  floor  and  margins  are  infiltrated  or  even  caseous.  Secondary 
changes  presently  appear  in  the  form  of  disseminated  patches  of  inflam- 
matory infiltration  in  the  mucosa,  subraucosa,  or  perichondrium,  some- 
times in  the  mucous  glands  or  more  rarely  between  the  laryngeal 
muscles.  These  patches  may  also  coalesce  into  larger  masses  of  granu- 
lomatous tissue  containing  tubercles  simple  or  caseous.  This  is  most 
apt  to  happen  about  the  perichondrium  of  the  various  cartilages. 

Large  tuberculous  granulations  are  very  commonly  met  with  on  the 
under  surface  and  edges  of  the  epiglottis,  or  on  the  posterior  and  anterior 
walls  of  the  larynx.  In  the  vocal  cords  on  the  other  hand  disintegra- 
tion usually  sets  in  before  granulations  of  any  size  are  developed.  That* 
ib  however  no  invariable  rule  in  the  matter:  the  extent  oi  t\ie  V^wccmXqk^ 
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infiltration  and  of  the  ensuing  ulceration  varies  greatly  in  different 
Sometimes  there  are  only  a  few  punctiform  ulcers  on  the  vocal  cot  I 
posterior  laryngeal  wall,  in  other  cases  large  areas  of  mucous  membrane 
are  destroyed  and  the  cartilages  also  are  involved  iu  the  necrotic  process. 
Tuberculous  ulceration  is  always  accompanied  by  a  certain  amount 
of  catarrh:  cedema  of  the  glottis  or  phlegmonous  inflammation  are  also 
occasional  complications. 

References:— Effinoer,  frtc.  rit.:  Hrwze,  Die  Kchlkopfuschvoitidsueht  Leipzig 
1879;  VON  ZreHSSEN,  Ziertissen's  Cyclop.  v:i„  and  supplement  1881;  Mo 
Mackenzie,  op.  cit.f  and  Brit,  Med.  Journ.  \,  1*79;  Bikfel,  D.  Arch.f.  fell*.  Med. 
XXX.  1882;  Sous  Co  BEX,  Amer.  Journ.  mrd.  set.  1888.  U:i.vze  believes  tbat 
the  tuberculous  metastasis  from  the  lungs  to  the  larynx  takes  place  through  the 
blood  and  not  by  means  of  the  sputa.  This  is  however  very  unlikely:  the  sputa 
from  a  tuberculous  lung  contain  bacilli  and  are  infective,  they  may  therefore 
very  well  convey  the  specific  infection  to  the  larynx. 

Rindfleisch  affirms  that  the  tuberculous  ulceration  starts  from  the  mouths  of 
the  mucous  glands.    This  may  sometimes  be  the  case,  but  it  is  not  the  rule. 

• 

~>:4  The  first  symptoms  of  syphilitic  laryngitis  may  be  thoae  of 
a  simpla  catarrh,  though  the  accompanying  infiltration  of  the  mucous 
membrane  is  often  extreme.  The  affection  usually  follows  upon  syph- 
ilitic disease  of  the  pharynx,  and  is  doubtless  an  extension  of  the  latter. 

At  a  later  stage  deep  erosions  appear,  whose  floor  and  edges  are 
densely  infiltrated.  Prominent  grayish- white  or  red  patches  are  formed 
on  the  surface  of  the  mucous  membrane  {condyloma/*  lata,  plaques 
muqueuses),  which  also  ulcerate  as  a  rule;  sometimes  however  the  infil- 
fcrmtion  is  re-absorbed  and  they  disappear* 

These  erosions  or  ulcers  vary  much  in  extent  and  in  depth.  The 
floor  of  the  larger  ulcers  is  covered  with  a  gray  film:  when  this  is  re- 
moved the  characteristic  whitish  exudation  appears  beneath.  The  epi- 
glottis, the  vocal  cords,  and  the  posterior  wall  of  the  larynx  are  the 
most  frequent  seats  of  ulceration.  In  rare  cases  the  whole  of  the  interior 
of  the  larynx  is  denuded  and  the  cartilages  laid  bare. 

A  second  form  of  syphilitic  ulceration  is  due  to  the  breaking  down 
of  gummata;  these  are  usually  seated  in  the  submucosa  and  are  not  due 
to  direct  infection  from  the  pharynx.  They  are  most  common  in 
epiglottis  and  vocal  cords,  and  may  be  so  large  and  numerous  as  to 
struct  or  occlude  the  larynx. 

Small  gummatous  nodes  may  be  re-absorbed,  but  the  large  ones  usu- 
ally soften  in  the  centre  and  break  through  into  the  larynx,  giving  rise 
to  flask-shaped  ulcers  with  infiltrated  edges.    The  ulceration  may  el  I 
into  the  laryngeal  wall  and  cause  perichondritis  and  necrosis  of  carh 
in  this  case  the  inflammation  takes  on  a  purulent  or  suppurative  char- 
acter. 

Tho  syphilitic  process  may  come  to  a  stand-still  at  any  stage,  the 
ulcers  healing  up  by  cicatrization.      If  the  healing  is  delayed  consider- 
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able  portions  of  the  larynx,  such  as  tba  epiglottis  or  vocal  cords,  may  be 
entirely  destroyed.  The  greater  the  loss  of  substance  the  larger  is  the 
cicatrix,  and  the  distortion  of  the  parts  due  to  its  contraction  may  be 
extreme:  sometimes  indeed  the  cavity  of  the  larynx  is  constricted  to  a 
narrow  and  tortuous  passage.  The  vocal  cords  occasionally  become  ad- 
herent, or  the  glottis  is  encroached  on  by  protuberant  bands  of  scar- 
tissue. 

The  islands  of  mucous  membrane  lying  between  the  cicatrices  are 
often  thrust  or  bulged  out  in  the  process,  and  if  they  become  inflamed 
and  infiltrated  or  hyperplastic  they  take  the  form  of  outgrowths  and 
papillomatous  or  polypous  excrescences  {condylomata  acuminata)  which 
still  further  obstruct  the  air-passage. 

Lupus  of  the  larynx  may  accompany  lupus  of  the  pharynx  and  of 
the  nose.  It  gives  rise  to  nodular  infiltrations  and  ulcers  with  a  thick- 
ened edge  and  granulating  floor,  which  yield  a  scanty  secretion.  Cica- 
tricial contractions  are  formed,  causing  distortion  and  obstruction  aa  in 
the  case  of  syphilis. 

Leprosy  likewise  gives  rise  to  nodes  and  nodules  in  the  larynx  which 
coalesce  into  larger  tumor-like  growths.  The  subsequent  ulceration, 
cicatrization,  and  cicatricial  contraction  may  cause  very  great  distortion 
of  the  parts. 

In  glanders  disseminated  inflammation  is  set  up,  which  is  charac- 
terized by  the  formation  of  subepithelial  cellular  nodules.  These  break 
down  and  ulcerate,  and  in  this  way  extensive  destruction  of  the  mucous 
membrane  takes  place. 

References:— Eppooer,  loc.  cit.;  von  ZrEMsSEtf,  loc,  cit.;  Vraceow,  Kranh- 
hafte  Gesrhwiltsteu.;  Gerhardt  and  Roth,  Virch,  Arch.  vols.  20,  21;  Sommer- 
brodt,  Wiener  med.  Praise  20,  1870,  Bert  kiln.  Woch,  1878,  London  Med,  Record 
1878;  TftRCK,  AllrtRil  Kehlkopfkrankheiten  Vtennn  18GG;  Schecb,  Deut  Arch.  f. 
klin.  Med.  xx.,  0,  Zeitschr.  f.  praei,  Med.  1877;  Whistler,  Med.  Time*  and  Gaz. 
2,  1878;  HAtJFF,  Die  Rotzkrankheiten  beim  Mcnxchen  Stuttgart  1853  (glanders); 
Bollimjkr,  Ziemiuen**  Cyclop.  lit.,  and  supplement  1881;  J.  Mackeszia,  Amer, 
Jottrn.  vied,  ttci,  1880  (congenital  syphilis),  Lewin,  Berl,  klin.  Woch.  41,  1881-, 
i  'm  a  hi  and  RlBBL,  Yiertelj.  f.  Derm.  u.  Spph,  1883  (lupus);  Tern,  Brit.  Med. 
Jrmn\.  2,  1881  (leprosy). 


575.     Mucous  polypi  of   the  larynx  are  not   common;    but  now 
and  then  we  meet  with   polypous  thickenings  of  the  false  vocal  cords, 
whose  structure  is  exactly  similar  to  that  of  the  mucous  membrane. 

Papillary  or  villous  growths  are  much  more  common  and  are  described 
as  papilloiuata  or  papillary  fibromata.  Some  of  them  are  of  inflam- 
matory origin,  others  appear  to  be  non-inflammatory  or  simply  hyper- 
plastic. They  generally  grow  from  the  true  vocal  cords  and  sometimes 
extend  over  a  considerable  area.  They  take  the  form  either  of  compact 
nodulated    tumors,   or  warty  growths,   or  c caulifLo^w  *    ei&xvM&T\&&&. 
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These  latter  are  not  infrequently  multiple  and  are  especially  common  in 
young  persons  (P.  Bruns). 

Fibromatons  nodules  are  also  most  frequently  met  with  on  the 
vocal  cords.  They  have  broad  or  narrow  bases,  and  are  smooth  or 
warty,  usually  of  the  size  of  a  lentil  or  small  pea  but  sometimes  as 
largo  as  a  hazel-nut.  Some  are  pale,  others  vasoular,  some  hard,  others 
soft. 

Lipoma  and  myxoma  are  very  rare.  Sarcoma  is  somewhat  more  fre- 
quent; it  generally  resembles  a  nodular  fibroma,  but  is  rather  softer. 
Chondromata  have  been  several  times  described:  they  start  from  the 
cartilages  and  form  small  knotty  growths. 

Primary  carcinoma  is  most  apt  to  arise  about  the  rood  cords  and 
the  laryngeal  sinuses.  It  takes  the  form  of  nodular  or  pap 
growths  or  of  diffuse  infiltrations,  which  break  down  and  leave  sinuous 
ulcers  with  an  irregular  floor.  The  ulceration  is  usually  accompanied 
by  purulent  inflammation.  The  destruction  of  tissue  is  sometimes  very 
extensive,  going  far  beyond  the  limits  of  the  larynx. 

Secondary  cancerous  growths  are  more  common,  extending  into  the 
larynx  by  continuity  from  tho  oesophagus,  pharynx,  or  thyroid  gland. 
True  carcinomatous  metastasis  is  somewhat  rarer. 

A  few  cases  of  adenoma  have  been  noted;  the  growth  takea  the  form 
of  an  irregular  nodose  tumor. 

Cftti  due  to  retention  of  secretion  in  the  raucous  glands  are  usually 
met  with  in  the  laryngeal  sinuses  and  about  the  epiglottis;  but  they  are 
not  very  common. 

Of  the  parasites  of  the  larynx  other  than  the  specific  and  other 
bacteria  already  mentioned  we  need  only  refer  to  the  Saceharo 
Otdium  albicans  (Arts.  224,  486)  or  thrush-fungus,  and  the  Trichina 
spiralis  (Art.  232).  The  fungus  gives  rise  to  the  characteristic  white 
films;  the  Trichina  lodges  in  the  laryngeal  muscles.  Now  and  then 
round-worms  (Ascaris  lumbricoidcs,  Art.  228)  find  their  way  into  the 
glottis  and  give  rise  to  attacks  of  dyspneea. 


Reference*  on  laryngeal  tumors:— Eppinqer,  loc,  0#,;  von  ZlEMSSEX,  V 
(for  recent  bibliography  by  Lefferts  see  supplement  London  1881);  FaCvkl, 
Traite  d.  maladies  d,  larynx  Paris  1877;  von  Brons,  Netie  Beabaeht.  Hb.  Krhtkopf- 
poly}Kn  TQbingen  1878,  1878;  Oertel,  Dent  Arch,  f.  klin.  Mel.  xv.:  Morell 
Mackenzie,  Growths  in  the  hiryn.v  London  1870,  and  op.  cit.;  BtfROW,  Berh  Jt/iit- 
Woch.  IS,  1877,  biryngaskopixeh.  Atlas  Stuttgart  1877;  Beschornrr,  Bert,  klin 
Woch,  42, 1877;  P,  Bruns,  Die  Laryngotamie  zur  Entfernung  intralaryngealer  Neu- 
bUdungen  Berlin  1877  (the  latter  and  also  von  ZieMssrn  describe  laryngeal  tumors 
consisting  of  thyroid-gland  tissue);  ZtEGLER,  Virrh.  Arch.  vol.  <V>  ftu mors  consist- 
ing solely  of  amyloid  substance);  Butlin,  Malignant  disease  of  the  larynx  L> 
1883;CoRNTL  and  Ranvier,  Man,  Path,  Hist.  u.  London  1884;  Asch,  New  York  Med, 
Journ.  1894  (chondroma,  with  references);  Cervelato,  Lo  Sperim^itale  1881 
(cysts,  with  cases);   Schroetter,  Monatsehr.  ftlr  Ohrenheilkunde  1884  (lipoma). 

According  to  P.  B&cms  out  of  1100  tumors  of  tho  larynx  602  were  papi] 
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346  fibromata,  73  mucous  polypi,  and  27  cysts.    76  per  cent  of  the  tumors  were 
situated  on  the  true  vocal  cords  or  at  their  anterior  attachment. 

On  round-worms  in  the  larynx  see  KOCHENMKlSTfiB  and  ZttttN  {Die  Paraniten 
d.  Menschen  Leipzig  1832),  FiirtsT  ( Wien.  med.  Woch.  1879),  Mosler  {Zeitwhr.  f, 
klin.  MetL  vi.  ISSiJ). 


576,  The  laryngeal  cartilages  arc  apt  in  old  age  to  undergo  cer- 
tain degenerative  changes  which  we  may  perhaps  describe  as  physiologi- 
cal. These  are  fibrillation,  partial  solution,  and  transformation  into 
Bpongy  osseous  tissue.  The  process  corresponds  in  details  to  the  meta- 
plasia or  pathological  ossification  of  the  other  cartilages  of  the  body. 
The  spongy  bone  thus  produced  may  afterwards  be  partially  replaced  by 
fatty  myeloid  tissue  or  marrow. 

This  softening  and  ossification  also  occurs  as  a  morbid  change  at  an 
earlier  age,  especially  in  cases  of  chronic  laryngitis.  The  transforma- 
tion into  bone  begins  in  the  deeper  parts  of  the  cartilages  and  thence 
extends  towards  the  surface. 

Bile-pigment  is  deposited  in  the  cartilages  in  cases  of  jaundice,  and 
urates  in  gout. 

The  most  important  affection  is  however  the  inflammation  of  the 
perichondrium,  referred  to  as  laryngeal  perichondritis.  It  is  usually 
a  secondary  affection,  occurring  in  connection  with  suppurative  and 
ulcerative  disease  and  with  carcinoma,  and  is  especially  frequent  in 
pya&mia,  small-pox,  typhus,  and  severe  typhoid.  Sometimes  it  originates 
in  the  decubital  necroses  met  with  in  aged  and  debilitated  bedridden 
patients  at  the  posterior  aspect  of  the  cricoid  cartilage  (Art,  450),  and 
due  to  the  persistent  pressure  of  the  larynx  on  the  vertebral  column. 
Perichondritis  may  also  be  set  up  by  mechanical  violence. 

The  inflammation  is  usually  purulent,  but  tuberculous,  caseous,  and 
indurative  varieties  are  met  with.  It  is  nearly  always  localized  to  some 
part  of  the  cartilaginous  framework  of  the  larynx,  most  commonly  to 
parts  of  the  cricoid  and  arytenoids.  The  accumulated  exudation  lying 
on  the  surface  of  the  cartilage  gives  rise  to  more  or  less  marked  swelling 
of  the  parts,  and  presently  portions  of  the  cartilage  become  necrosed. 
When  the  perichondritic  abscess  bursts  either  outwards  or  inwards  the 
dead  sequestrum  may  be  exfoliated  and  extruded,  Abscesses  bursting 
inwards  usually  give  rise  to  inflammation  of  the  bronchi  and  lungs,  those 

I  which  burst  outwards  to  perilaryngeal  suppuration. 
After  the  abscess  is  evacuated  and  the  dead  cartilage  removed  the 
wound  may  heal  by  granulation  and  cicatrization.  When  the  loss  of 
substance  is  large  much  contraction  and  distortion  ensue.  Smaller  d -•- 
fects  are  filled  up  with  fibrous  tissue,  actual  regeneration  of  the  lost  car- 
tilage taking  place  only  to  a  very  slight  extent.  So  too  in  fracture 
of  the  cartilages  from  external  violence  repair  takes  place  by  means  of 
new  formations  of  fibrous  tissue  not  of  cartilage. 

Now  and  then  cartilaginous  excrescences,  or  ecehondroHQ^  oxa.kfc 


!i  and  in  cases  where  the  cartilages  hare  already  become 
e  have  been  described.  They  are  usually  found  about 
.,  but  are  nearly  always  very  small,  not  exceeding  the 
A  few  instances  of  still  larger  growths  are  however  on 


:— Schotteltcb,  Die  Kektkopfknvrpel  Wiesbaden  1879;  TOrck,  Jot. 

br,  Joe.  eft.;  Morrll.  Mackrnzle,  Trans.   Path,  Soc.   txit,   (1871^ 

lti,  DeuL  Arch,  /.  &K».  Jfed.  xi.;  Bribgkr,  Zcitschr.  f.  klin,  Med,  w; 

irch*  Arch,  voi  72;  LttTStr,  ibid,  vqL  66;  von  Zirmssen,  Zicnwsen'i 


CHAPTER   LXXIX. 

THE    TRACHEA. 

577.  Malformations  of  the  trachea  are  not  common.  In  acephalous 
monsters  it  is  sometimes  absent,  the  larynx  and  the  lungs  being  some- 
times present,  sometimes  not.  Occasionally  we  meet  with  eases  of 
abnormally  short  trachea,  and  of  atresia  or  narrowness  of  this  or  one  of 
the  main  bronchi.  As  a  result  of  imperfect  separation  of  the  air-passage 
from  the  alimentary  canal  we  may  have  a  persistent  communication 
between  the  trachea  and  the  oesophagus,  usually  a  little  above  the  bifur- 
cation of  the  former.  When  the  two  ends  of  the  communicating  passage 
become  closed,  it  is  transformed  into  a  mucous  cyst  lined  with  ciliau- 1 
epithelium. 

Not  infrequently  some  of  the  rings  of  the  trachea  are  wanting;  and 
in  other  cases  they  are  abnormally  coherent,  or  subdivided,  or  multiplied. 
The  bifurcation  may  take  place  at  an  abnormally  high  level,  or  the  first 
branch  of  the  right  bronchus  may  arise  directly  from  the  trachea. 

Lastly  we  may  have  persistent  remnants  of  the  branchial  clefts  open- 
ing into  the  trachea,  giving  rise  to  so-called  cervical  fist liIeb  (Art  8), 
These  have  recently  acquired  considerable  interest  inasmuch  a*  Volk- 
mann  has  shown  that  they  may  be  the  starting  point  of  carcinomatous 
growths. 

■  Acquired  dilatations  of  the  trachea  are  not  very  common;  though 
we  occasionally  meet  with  cylindrical,  fusiform,  or  sacculate  dilatations 
dne  probably  to  expiratory  pressure,  when  expiration  is  obstructed  and 
the  tracheal  wall  more  yielding  than  usual.     Sacculate  dilatations  are 

■  commonly  situated  on  the  posterior  aspect  of  the  tube. 
Stenosis  of  the  trachea  is  in  general  caused  by  compression  front 
without;  more  rarely  it  is  due  to  structural  changes,  or  to  growths  antl 
tumors  of  the  tube  itself.  Goitre  and  other  tumors  of  the  neck,  peritra- 
cheal abscesses,  and  aneurysms  of  the  aorta  maybe  the  cause  of  compres- 
sion: cicatrices  and  other  hyperplastic  formations  may  give  rise  to  obstruc- 
tion from  within. 

Compression  may  be  unilateral  or  bilateral.  When  it  is  very  chronic 
it  may  induce  atrophy  of  the  cartilages  (Rose)  or  lead  to  their  transfor- 
mation into  fibrous  tissue:  it  is  however  worthy  of  remark  that  sometimes 
no  degenerative  change  is  observed  even  when  the  compression  haa  been 
extreme. 
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Perforation  of  the  trachea,  apart  from  mechanical  injury,  is  most 
frequently  duo  to  cancerous  and  sarcomatous  ulceration  of  the  oesophagus 
or  thyroid  gland,  and  to  aortic  aneurysm,  peritracheal  abscess,  or  suppu- 
rating lymphatic  glands:  it  is  much  less  commonly  caused  by  ulceration 
within  the  trachea.  In  cases  of  aneurysm  the  thinned-out  wall  of  the  sack 
pushes  in  the  inter-annular  spaces;  and  this  is  observed  also  in  the  case 
of  carcinomatous  and  sarcomatous  and  of  goitrous  tumors. 

Foreign  bodies  which  become  impacted  in  the  trachea  in  general 
speedily  set  up  inflammation  and  ulceration. 

Wounds  o!  the  trachea  are  repaired  by  cicatricial  tissue:  regeneration 
of  cartilage  takes  place  only  to  a  very  slight  extent. 

References:— EpprNOER,  toe.  cit;  Cbuveilhier,  Traitt  de  Yanat.  path.  n.\ 
Grubkr,  Virch.  Arch.  vol.  47;  Virchow,  Krankhafte  Genchwfdste  in.;  DEIOU 
and  Furst,  GerhurdCx  Hnndh.  d,  Kinderkranfch,  in.;  Weil,  Deut.  Arch.  f.  Win. 
Med.  xiv.  (1873);  Rose,  LangenbeeVs  Arch.  f.  klin.  Chir.  xxu.;  RrEQKi,,  Ziemt- 
sen's  Cyclop.  iv.;  Eldridok*  Amer.  Joum.  med.  aci.  1870  (sacculations);  SCHOT- 
TELrus,  Die  Kehtkopfknorpet  Wiesbaden  1879  (repair  of  wounds);  Bristowe,  St. 
Thoma^s  Hosp.  Reports  hi  ;  VoLKMANN,  Cent.  f.  d.  med.  Wisa.  1882. 


578.  The  inflammations  of  the  trachea  have  few  special  features, 
and  are  frequently  associated  with  inflammatory  affections  of  the  larynx. 
Catarrh  is  sometimes  due  to  non-specific  irritation,  sometimes  it  is  a 
complication  of  infective  diseases  such  as  measles,  small-pox,  whooping* 
cough,  influenza,  syphilis,  etc.  Laryngitis  or  bronchitis  (Art,  579) 
usually  accompanies  this  latter  form.  Croupous  inflammation  h  most 
common  in  diphtheria,  and  La  characterized  by  the  formation  of  a  w 
fibrinous  false  membrane.  Diphtheritic  denudation  or  ulceration  of  the 
mucous  membrane  is  not  common. 

Miliary  tuberculosis  of  the  tracheal  mucous  membrane  is  rare. 
Chronic  tuberculosis  is  more  frequent:  it  gives  rise  to  extensive  subepithe- 
lial Infiltrations,  which  afterwards  break  down  and  form  ulcers  of  various 
sizes.  Sometimes  it  exteods  to  the  deeper  structures,  laying  bare  and 
partially  destroying  (by  perichondritis)  the  cartilaginous  rings.  In 
rare  cases  the  greater  part  of  the  mucous  membrane  is  destroyed  by 
ulceration. 

Syphilitic  disease  produces  lesions  resembling  those  of  the  larynx; 
indeed  it  frequently  extends  from  the  latter  downwards;  it  may  however 
appear  in  the  trachea  independently.  In  this  case  it  is  usually  deep* 
seated,  and  is  often  associated  with  syphilis  of  the  bronchi.  The  specific 
inflammation  may  give  rise  to  extensive  destruction  of  tissue,  extending 
to  the  cartilaginous  structures;  the  cicatrices  which  result  often  cause  by 
their  contraction  very  remarkable  distortion  and  stenosis  of  the  tube, 
which  may  be  baset  in  every  direction  with  coarse  fibrous  bands, 
edges  of  the  syphilitic  ulcers  are  sometimes  the  seat  of  papillary  excres- 
cences partly  covered  with  stratified  squamous  epithelium. 
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After  tracheotomy  granulations  sometimea  spring  from  the  internal 
wound,  and  seriously  obstnict  the  air-passage. 

Primary  tumors  of  the  trachea  are  rare.  Fibroma,  sarcoma,  chon- 
droma, osteoma,  adenoma,  and  carcinoma,  have  been  observed. 
Secondary  growths  due  to  extension  from  the  oesophagus  or  thyroid  gland 
are  more  common. 

Cysfcs  arise  from  retention  of  secretion  in  the  mucous  glands.  They 
are  usually  situated  on  the  posterior  wall  and  may  be  as  large  as  a  walnut: 
as  a  rule  they  protrude  into  the  space  between  the  trachea  and  the  oeso- 
phagus. Eppixoer  asserts  that  the  mucous  glands  may  become  dis- 
tended with  air  forced  into  them  through  their  ducts. 


References  on  tracheal  syphilis:—  Gsrhardt,  Deut.  Arch./,  klin.  Med.  u.t  ra. 
(1867);  Beoer,  Ml,  xxtu.;  Morell  Mackenzie,  Trans.  Path,  S*>c.  xxn,  (1871), 
and  op.  cit.;  Raucbfqib,  Gerhard?*  Handb.  f.  Kiwierkrankh.  in. ;  Tckck,  foe. 
tit.;  Koch,  Lmigenheek's  Arch.  j\  klin.  Chir.  xx.;  Beroer,  ScltmidVs  JahrbMier 
1881  (with  a  summary  of  the  literature), 

References  <>n  tracheal  tumors:— Rokitakskt,  Path.  Anat.  iv.  (Syd.  Snc.) 
London  1898;  Storck,  Pitha  u.  Billroth' s  Haadb.  d.  Chirurg,  ill.;  SchroTTER,, 
Wien.  med.  Jahrh.  18G3,  1870;  SrEODKNKR,  Virch.  Arch.  vol.  42;  Simon,  ibid.  vol. 
37;  Lanqhans,  ibid,  vol,  54;  Vieruno,  Dmt.  Arch.  f.  klin.  M&.L  XXI.;  Kopp, 
ibid.  xxxn. 


CHAPTER  LXXX. 


THE  BRONCHI. 


570.  The  morbid  changes  affecting  the  larger  bronchi  in  general  cor- 
respond closely  to  those  of  the  larynx  and  trachea.  There  are  however 
certain  peculiarities  connected  with  them,  arising  partly  from  their 
anatomical  structure  and  partly  from  their  relation  to  the  lungs. 

Hyperemia  and  amentia  of  the  bronchi  have  no  very  distinct! r? 
characters.   We  may  however  note  that  both  in  engorgement  and  in 
gestion  the  bronchial  mucous  membrane  may  appear  of  a  very  deet 
or  purple  tint. 

Hemorrhage  from  the  mncou*  membrane  is  not  uncomm 
takes  the  form  of  small  ecchyraoses  or  of  larger  effusions  which  mmgle 
with  the  bronchial  secretion.  These  are  due  to  disturbance  uf  the  < 
lation  or  to  morbid  changes  in  the  vessels  or  tissues.  In  haamfrihilb. 
whether  congenital  or  acquired  (purpura),  and  more  rarely  in  catarrhal 
inflammations,  the  haemorrhage  may  be  much  more  considerable 
may  partially  fill  the  bronchi,  while  extensive  suffusions  appear  in 
mucous  membrane.  When  the  menses  are  suppressed  it  is  said 
haemorrhage  from  the  bronchi  sometimes  occurs.  The  blood  effused  into 
the  bronchi  may  be  aspirated  into  the  lung  and  simulate  pulmonary 
haemorrhage. 

The  commonest  of  all  bronchial  affections  is  bronchitis.  In  catarrl 
bronchitis  the  secretion  from  the  inflamed  mucous  membrane  is  mux 
serous,  purulent,  or  mixed.  The  mucus  so  abundantly  secreted  in  the 
acute  stage  comes  partly  from  the  lining  epithelium,  partly  from  the 
mucous  glands  of  the  bronchial  wall.  Little  plugs  of  mucus  (w! 
sometimes  simulate  tubercules)  maybe  seen  protruding  from  the  orifices 
of  these  glands.  The  cellular  elements  contained  in  the  bronchial  secre- 
tion arc  nearly  all  pus-corpuscles.  Epithelial  cells  are  uever  abundant, 
inasmuch  as  they  do  not  readily  desquamate  and  when  they  do  I 
usually  become  mucoid  and  dissolve  (Arts.  4"^>,  4^1). 

When  the  secretion  is  very  abundant,  serous,  and  containing  few  cell- 
ular elements,  the  affection  has  been  called  serous  broiit*horrha?a  ; 
when  the  secretion  is  more  puriform  bronchobleunorrhuMi.  Soraeti 
the  secretion  decomposes  and  becomes  foul-smelling  under  the  influence 
of  septic  micro-organisms,  and  we  have  then  foetid  or  putrid  bronchitis. 
In  all  forms  of  bronchitis  the  mucous  membrane  is  more  or  less  densely 
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infiltrated  with  cells:  this  is  most  marked  however  in  the  purulent  or 
putrid  forms,  in  which  the  infiltration  extends  even  to  the  peribronchial 
tissue.  The  causes  of  bronchitis  are  very  numerous,  some  of  them  acting 
through  the  inspired  air,  some  through  the  blooi.  Fcetid  bronchitis  is 
most  frequently  associated  with  dilatation  of  the  bronchi  (bronchiectasis) 
or  with  gaugrene  of  the  lung,  but  it  also  occurs  independently  of  these. 

Croupous  bronchitis  is  usually  an  accompaniment  of  croupous 
tracheitis,  and  is  almost  always  due  to  the  specific  virus  of  diphtheria:  it 
may  however  be  set  up  in  other  ways,  as  for  example  by  the  aspiration 
of  liquid  from  the  mouth.  In  croupous  pneumonia  there  is  always  a 
certain  amount  of  croupous  inflammation  of  the  smaller  bronchi.  The 
mucous  membrane  is  covered  over  with  whitish  films  whose  thickness 
(except  iu  croupous  pneumonia)  is  not  great  in  any  but  the  larger 
bronchi:  in  the  smaller  tubes  mere  specks  and  shreds  of  fibrin  are 
formed,  and  as  we  pass  to  the  finest  bronchioles  these  gradually  disappear 
and  are  replaced  by  catarrhal  secretion. 

There  is  also  a  chronic  fibrinous  or  plastic  bronchitis  in  which 


Fio.  210.    TcfiXBoraoms  or  the  bronchial  mdcouji  mkmufune.    (x  86) 

a.  columnar  epithelium  et  tubercle 

6,  fibrous  tissue  of  the  mucosa  Infiltrated  with     <i,  margin  of  a  small  tuberculous  ulcer 
leucocytes 


from  time  to  time  firm  coherent  membranes  form  in  the  bronchi,  and 
are  coughed  up  as  continuous  tree-like  casts  of  the  ramifying  tubes. 

Diphtheritic  and  gangrenous  inflammation  of  the  bronchial 
mucous  membrane  are  rare.  They  are  generally  set  up  by  gangrenous 
or  necrotic  detritus  coughed  up  from  the  lung,  or  by  powerfully  irritant 
matters  which  have  been  inspired.  The  inflammation  thua  induced  is 
some  times  hemorrhagic,  and  patches  of  the  mucous  membrane  and  of 
the  deeper  structures  of  the  bronchial  wall  become  gangrenous  and  are 
thus  destroyed. 

Tuberculous  inflammation  of  the  bronchi  is  a  common  accom- 
paniment of  tuberculous  disease  of  the  lung.  It  is  usually  most  marked 
in  the  smaller  tubes  communicating  with  the  diseased  region:  in  other 
cases  it  is  diffused  over  the  greater  part  of  the  bronchial  system.  Here 
as  elsewhere  the  affection  begins  with  the  formation  of  gray  cellular 
nodules  (Fig.  216),  which  project  somewhat  above  the  surface.  These 
caseato  and  break  down,  and  in  this  way  small  ulcers  {(I)  are  formed, 
whose  floor  and  edges  are  usually  covered  with  a  whitish  necrotic  film 
and  surrounded  by  a  zone  of  hyperemia. 
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The  disintegration  of  the  infiltrated  margins  of  the  ulcer  steadily 
advances,  and  the  ulcer  grcss  and  coalesces  with  others,  so  that  at  length 
large  irregularly-shaped  erosions  arc  formed  which  sometimes  extend  to 
the  cartilages  of  the  bfoTicliinl  wall.  In  the  smaller  tubes  we  frequently 
find  the  entire  wall  invaded  and  ulcerated  away. 

Syphilitic  inflammation  of  the  bronchi  is  not  often  seen:  it  present* 
the  same  appearances  as  in  the  trachea  and  larynx.  Extensive  loss  of 
substance  is  occasionally  causal  by  it;  as  recovery  takes  place  coarse 
puckered  cicatrices  are  formed,  and  these  may  give  rise  to  notable  con- 
traction and  distortion  of  the  bronchi. 


The  bronchi  are  provided  with  a  stratified  epithelium,  consisting  of  flat  bawl 
oelfa,  transitional  cells,  and  columnar  cells.  Some  of  the  latter  are  ciliated 
cylindrical  cells,  others  are  niueus-producing  goblet*eells,  which  in  catarrhal  con- 
ditions undergo  mucoid  degeneration.  The  capillaries  of  the  raucous  membrane 
empty  themselves  chiefly  into  the  pulmonary  veins,  not  into  the  bronchial 
veins:  to  this  fact  is  due  the  readiness  with  which  the  membrane  becomes  en- 
gorged when  the  pulmonary  circulation  is  overloaded  (KthTNKtt,  Virch.  ArcK 
vol.  73). 

The  tissue  of  the  bronchial  wall  contains  lymphoid  elements,  and  in  the  lnns^r 
bronchi  these  are  in  places  aggregated  into  groups  lying  between  the  muscular 
©oat  and  the  cartilages:  in  this  way  lymphadenoid  nodules  are  formed  which  look 
not  unlike  tubercles. 

References :— FrankenhaTTSER,  Ban  der  Tracheebronchialschleimhaut  8t 
Petersburg  1879;  J.  Arnold,  Virch.  Arch,  vol  80;  Kolliker.  Zur  Kenntniss  <L 
Baues  d.  Lunge  WQrzburg  1831;  Rossb  a  en,  Ueber  d.  SiMeinibiidting  in  d.  Lnft- 
wegen  {Festschrift)  Wurzburg  1883;  Rieqel,  Ziemssen's  Cyclop,  rv.;  Weil.  Qfr* 
hnrdt's  Handb.  d,  Kinderkrankh.  m.;  Sokolopv,  Virch.  Arch.  vol.  68;  Hamil- 
ton. Pttth.  of  bronchitis  London  1883. 

Curschmann  recently  described  (Deut.  Arch.  f.  klin.  Med.  xxxn,)  under  tht 
name  of 'exudative  brurrchitilitis *  a  peculiar  form  of  bronchitis  in  which  tough 
hyaline  or  grayish  or  yellowish  coagula  are  formed,  0.5-1  ram.  thick  and  1-2  cm 
long,  and  consisting  of  spiral  or  convoluted  filaments  and  strings  enclosing  a 
variable  number  of  cells*  They  are  due  to  an  exudative  process  affecting  the 
bronchioles,  which  is  neither  simple  catarrh  nor  croupous  inflammation.  Ac* 
cording  to  Vigrgrot  {Bert.  klin.  IVocJi.  1883)  simitar  coagula  are 
met  with  mother  inli  iramatory  affections,  as  in  croupous  pneumonia. 

In  various  forms  of  bronchitis,  but  especially  in  the  croupous  and  exudate 
varieties,  the  secretion  contains  slender  aciouLar  colorless  octahedra  of  various 
Bizes,  which  are  known  as  Lsyden's  crystals:  they  are  probably  identical  with 
Charcot's  crystals  (compare  Art.  200),  and  seem  to  consist  of  some  substance  con- 
taining mucin  (Salkowski).  Their  occurrence  is  accidental,  and  it  is  possible 
that  they  are  formed  in  or  from  lymphoid  cells:  they  may  form  in  the  sputum 
after  »t  has  left  the  body  (Unoar). 

*  References :— Peacock,  Trans.  Path.  Soc.  v.  1854;  CHARCOT,  Gaz.  hebdowL 
47,  1860;  Lkyden  and  SalKqwski,  Virch.  Arch.  vol.  54;  Zenker,  Deut.  Arch./* 
klin,  Med.  xvm.,  xxxn. ;  Curschhann,  loc.  cit ;  Ungar,  Cent.  f.  klin.  Med,  1880, 
Congress  f.  inner*  M*d.  Wiesbaden  1882;  Pramberqer,  Ueber  Jlbrinuse  Bronchitis 
Graz  1881. 

580.     Stenosis  and  occlusion  of  the  bronchi  are  generally  the  result 
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of  inflammation.  When  the  bronchial  wall  is  infiltrated  and  the 
mucous  membrane  covered  with  exudations  and  secretions,  the  air-pas- 
sage is  always  to  a  certain  extent  obstructed,  and  some  of  the  smaller 
bronchi  are  frequently  blocked  up  entirely.  As  a  rule  this  obstruction 
passes  away,  the  morbid  accumulations  (mucus,  pus,  croupous  exuda- 
tions, etc.)  being  removed  by  absorption  and  expectoration,  while  the 
swelling  of  the  bronchial  wall  gradually  goes  down. 

Sometimes  however  the  secretions  are  only  imperfectly  removed,  and 
e  obstruction  persists  for  a  considerable  time.    This  is  most  frequently 
he  case  in  the  apices  of  the  lungs,  where  the  respiratory  movements 
are  less  marked  than  in  other  parts.     Secretions  which  are  rich  in  cells 
or  which  become  inspissated  and  viscid  are  apt  to  cause  chronic  obstruc- 


Fia.  217.    Two  oocltjdzo  bronchiole*  thou  a  TUBwacntam  unra. 

(Preparation  injected  with  Pniwian  Blue,  and  stained  with  ammonia-carmine;     X  86*. ) 

a,  caseous  contents  of  the  bronchioles 

6,  bronchial  wall  and  [wribronchlal  tissue  thickened  ami  infiltrated  with  cells 

c,  arterioles 


tion.  Chronic  thickening  of  the  bronchial  wall,  whether  from  cellular 
infiltration  or  fibrous  hyperplasia*  has  much  the  same  effect. 

Persistent  obstruction  of  the  bronchi  may  result  from  simple  acute 
or  chronic  inflammation,  but  it  is  far  more  commonly  due  to  tubercu- 
lous inflammation.  This  is  owing  to  the  fact  that  in  tuberculosis  wo 
have  not  only  thickening  and  iu filtration  of  the  bronchial  wall  but  also 
a  secretion  which  contains  many  cells  and  little  liquid. 

In  chronic  pulmonary  tuberculosis  the  bronchi  are  always  affected, 
and  hence  there  are  always  a  certain  number  of  obstructed  htou^VvV&ftfc 
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in  the  diseased  region  (Fig.  217):  in  many  cases  indeed  most  of  tbe 
smaller  tubes  are  occluded,  and  this  fact  contributes  essentially  to 
produce  the  characteristic  appearance  of  the  consolidated  hn 

The  contents  of  an  occluded  bronchus  always  become  caseoos  (a),  w 
that  on  section  it  looks  like  a  round  encapsulated  caseous  node.  Only 
when  a  considerable  length  of  the  tube  ia  filled  with  caseous  detritn* 
and  when  the  section  cuts  it  more  or  less  longitudinally  does  it  present 
tho  appearance  of  a  cylindrical  or  elongated  deposit.  The  boundary 
between  the  caseous  contents  and  the  bronchial  wall  is  sometimes  sharp 
and  distinct,  sometimes  ill-defined.  The  former  appearance  is  more 
characteristic  of  obstruction  from  catarrhal  bronchitis,  the  latter  of 
tuberculosis.  The  bronchus  and  the  tissue  around  it  are  generally 
thickened  in  the  neighborhood  of  the  caseous  deposit.  The  thicke 
after  catarrh  is  oftenest  simply  fibroid,  after  tuberculous  inflammation 
(Fig.  217  b)  it  is  more  cellular  and  in  part  necrotic  and  caseous. 

Tbe  caseous  contents  of  the  tubes  may  after  a  time  become  calcified. 
Foreign  bodies  also   may   by  impaction   cause  obstruction    of 
bronchial    tubes.     They  give   rise,   according  to  their  chemical 
physical  character,  to  indurative,  purulent,  or  it  may  be  putrid,  inflara 
mation. 

The  cicatricial  formations  which  follow  upon  destructive  inflamma- 
tion may  by  their  contraction  cause  marked  constriction  and  obstruc- 
tion of  the  bronchi:  this  is  well  seen  in  syphilitic  disease  of  the  larger 
tubes. 

In  rare  instances  obstruction  is  caused  by  the  growth  of  intrabrou* 
chial  tumors. 

Lastly,  we  may  have  Btenosis  by  compression  from  pulmonary  tumors 
or  inflammatory  growths,  and  at  the  root  of  the  lung  from  enlarged 
lymphatic  glands,  aortic  aneurysms,  or  oesophageal  tumors. 

For  the  c  msequences  of  bronchial  obstruction  as  affecting  the  lung 
see  Chapter  lxxxiii. 

581.  Hyperplasia  and  induration.  After  long-enduring  bronchial 
catarrh  thickening  and  papillary  overgrowth  of  the  mucous  membrane 
is  sometimes  though  not  frequently  observed.  The  change  is  never 
extensive,  and  is  of  small  importance. 

The  induration  and  thickening  of  the  entire  bronchial  wall,  which 
results  from  certain  forms  of  inflammation,  is  much  more  important 
The  change  is  most  frequently  observed  in  the  neighborhood  of  plugs 
of  inspissated  secretion,  though  it  occurs  also  in  unobstructed  tubes  and 
Bometimes  extends  over  a  considerable  number  of  their  ramification 
may  also  affect  tho  peribronchial  fibrous  tissue  and  even  extend  to  the 
contiguous  parenchyma  of  the  lung.  From  what  we  may  call  endo- 
bronchitis  is  developed  indurative  mesobronchitia  and  peribronchitis 
with  peribronchial  lymphangitis* 

Indurative  peribronchitis  may  also  arise  from  the  like  change 
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rhosis)  commencing  in  the  Jung,  the  process  either  being  of  the  nature 
of  direct  extension  or  advancing  from  the  bronchioles  of  the  mdur 
parenchyma  byway  of  the  peribronchial  lymphatics  to  the  peribronchial 
fibrous  tissue  of  the  larger  tabes.  In  like  manner  the  inflammatory 
change  may  extend  from  inflammation  of  the  pleuno  dr  of  the  interlobular 
septa.     In  rare  instances  the  induration  extends  from  the  fibrous  tissue 


Flo.  8I&    Ikdurativb  PwiiBFto.vcHrm. 
(Section  Btained  with  picrocar mine:  X  4) 

tt,  bronchi,  wn»  of  them  dilated  /,  fibroid  induration*  fn  which  the  bmnchi  have 
h,  arteries  not  libera  out  across 

c,  thicksoed  peribronchial  fibrous  tissue  p,  thickaned  pleura 

4,  radiating  bands  of  fibrous  tissuo  Ji,  pulmonary  tissue,  partly  emphysematous 
r,  thickened  broncbioles  blocked  up  with 
tioa 


and  lymphatic  glands  at  the  root  of  the  lung,  and  proceeds  radially  along 
the  peribronchial  structures. 

The  appearance  of  a  bronchus  thus  thickened  au4  to&vxtoAaA  ^w\w& 
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greatly  according  to  the  way  in  which  the  process  has  been  set  up,  If 
the  tube  is  unobstructed  (Pig.  218)  it  looks  ou  section  like  a  thick-walled 
aperture,  sharply  defined  against  the  pulmonary  i issue  or  surrounded  by 
radiating  fibrous  bands  (d),  and  projecting  above  the  cut  surface.  If 
the  tube  is  filled  with  inspissated  secretion  (Fig.  218  «,  Fig.  21 T  a). 
wall  looks  like  a  thickened  capsule  surrounding  it.  When  the  adj;i 
parenchyma  of  the  lung  is  devoid  of  air,  collapsed  (Fig.  218  e)  and  in- 
durated, there  is  no  sharp  line  between  the  thickened  bronchus  and  the 
altered  lung:  a  slight  difference  in  tint  and  in  consistence  is  all  that 
appears, 

Inflammations  issuing  in  suppuration  or  in  caseation  extend  to  the 
peribronchial  tissues  and  lymphatics  in  the  same  way  as  the  indurative 
variety:  they  often  extend  both  widely  and  deeply. 

In  tuberculous  bronchopneumonia  with  caseation  caseous  peribi 
chitis  is  always  present,  and  in  suppuration  of  the  lung  there  is  all 
a  certain  amount  of  purulent  peribronchial  lymphangitis.  Of  course 
tubes  immediately  connected  with  the  seat  of  disease  in  the  lung  are 
first  and  most  affected,  but  the  process  often  spreads  to  the  bron 
other  regions. 

Peribronchitis  being  thus  a  secondary  affection,  and  usually 
dated  with  bronchitio  and  pneumonic  processes,  it  is  ahv 
panied  by  changes  in  the  lung  or  in  the  pleura  (Fig*  218  g)m  Indeed 
these  latter  changes  are  frequently  the  most  apparent,  and  overshadotr 
to  a  great  extent  the  peribronchial  lesions  (Art.  814).  Cases  however 
occur  in  which  these  are  so  marked  that  they  form  the  essential  char- 
acter of  the  disease. 

The  term  peribronchitis  Is  used  in  the  text  in  a  much  more  restricted  sense 
than  is  usual.  Most  writers  include  under  it  the  nodular  indurations  of  broncho- 
pneumonia. It  is  thought  best  however  to  distinguish  between  the  finer  terminal 
or  respiratory  bronchioles,  and  those  which  serve  simply  as  air-passages.  The 
former  are  essentially  elements  of  the  parenchyma  of  the  lung,  and  their  inflam- 
mations are  essentially  pneumonic. 

For  references  see  Art.  582. 


582.  Bronchiectasis  or  dilatation  of  the  bronchi  results  partly  fi 
increased  internal  pressure  on  the  bronchial  wall,  partly  from  chat 
in  its  structure  and  in  that  of  the  surrounding  pulmonary  tissue. 

The  dilatation  is  either  uniform  and  extending  over  one  or  m< 
branches,  or  local  and  fusiform  or  saccular:  it  may  be  single  or  multiple 
Frequently  we  meet    with  several  varieties  of  dilatation  in  the 
patient. 

Most  frequently  the  dilatation  is  due  to  long-standing  inflammatory 
affections  by  which  the  strength  and  elasticity  of  the  bronchial  in- 
considerably diminished,  so  that  it  yields  to  the  internal  pressure  of  the 
respired  air.     Such  dilatations  are  usually   cylindrical,  and  are  most 
marked  in  the  lower  lobes.     When  the  wall  yields  unequally,  the  dilated 
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tube  appears  sacculated,  and  its  inner  surface  is  irregularly  corrugated 
with  annular,  oblique,  or  reticulate  ridges  and  bands.  These  are  simply 
the  circular  fasciculi  of  the  bronchial  wall,  which  retain  to  some  extent 
their  form  in  spite  of  the  dilatation,  the  mucous  membrane  bulging  and 
yielding  between  them.  The  mucous  membrane  is  moreover  more  or 
lean  atrophied  and  infiltrated,  the  cartilages  are  often  partially  disinte- 
grated and  replaced  by  fibrous  tissue,  and  the  orifices  of  the  mucous  glands 
are  dilated  into  smill  funnels  The  epithelium  is  sometimes  little 
ajteredj  btit  in  other  instances  it  is  seen  that  the  columnar  cells  have  be- 
come mucoid  or  detached,  so  that  the  surface  is  lined  only  with  short 
cubical  or  dub-shaped  cells  devoid  of  cilia.  This  is  especially  the  case 
where  there  is  moch  catarrh. 

Bronchiectasis  is  especially  apt  to  occur  when  the  branches  of  an  in- 
flamed bronchus  are  partially  impermeable  to  air,  so  that  the  correspond- 
ing portion  of  the  lung  is  collapsed  and  functionless.  The  result  is  that 
on  inspiration  the  air  entering  the  bronchus  is  not  uniformly  distributed ; 
and  even  if  the  neighboring  portions  of  the  lung  shonld  dilate  by  way  of 
compensation,  as  the  thorax  expands  the  air  which  rushes  in  is  still  un- 
equally distributed  and  bears  abnormally  on  the  obstructed  tube.  Ad- 
hesions and  thickenings  of  the  pleura  and  of  the  interlobular  fibrous 
tissue  have  often  a  like  effect,  inasmuch  as  they  interfere  with  the 
equable  expansion  of  the  lung,  and  lead  to  irregularities  in  its  distribu- 
tion within  the  bronchi.  Partial  atelectasis  (Art.  591)  persisting  after 
birth  acts  in  the  same  way.  When  the  pulmonary  tissue  round  a 
bronchus  undergoes  contraction,  it  may  in  certain  circumstances  exercise 
traction  on  the  bronchial  wall  and  cause  it  to  dilate.  Lastly,  when  the 
bronchial  secretion  accumulates  abnormally  in  an  obstructed  tube,  it  may 
give  riBe  to  considerable  distention  and  dilatation. 

The  bronchiectases  brought  about  in  the  ways  just  enumerated  are 
seldom  fusiform  or  cylindrical,  They  are  often  saccular,  globular,  or 
irregular  in  form,  or  arranged  in  a  moniliform  series.  Sometimes  in  an 
indurated  lung  they  are  so  numerous  that  the  latter  appears  excavated 
in  all  directions.  In  very  rare  instances  we  meet  with  regular  cysts  filled 
with  mucus,  behind  a  bronchial  obstruction* 

In  these  dilatations  the  mucous  -nembrane  undergoes  changes 
similar  to  those  just  described. 

Papillary  outgrowths  are  very  rarely  met  with.  The  exterior  layers 
of  the  bronchial  wall,  and  the  peribronchial  fibrous  tissue,  are  frequently 
much  thickened,  especially  where  there  is  inflammatory  induration  or 
cirrhosis  of  the  lung.  These  are  sometimes  distinguished  as  hyper- 
trophic bronchiectases. 


References;— CORRIOan,  Dublin  Mert.  Joitrn.  1838;  Bishkek,  Virchow'9  Hantlb. 
i.  spec.  Path.  v.t  VircK  Arch.  vol.  19;  BUHL.  Lungtmnnizitudunfj,  Tuberculose 
\tnd  Schwindxucht   Munich   1872;  Lebert,  Kiinik  d.  Brunt krankheiten  i.;  Tro- 
JanOWsky,  Beitrfye  z.  Lchrc  von  d,  Bronchiectasie  In.  Diaa.  \tybV,  Yvrz.,  VvrdK. 
8 


BY   0BGAN8. 

•*t>nfop.  nc.;  Lichtheim,  Arch.f.erp.  Ftitk 
ix  Paris  1978;  Leroy,   Arch,  de  phy; 
*  H**t   n.   London  1884;  Rieoel,  Ziem*wnCi 
*f  bronchitis  London   1883;  Heller,  D.  Afth.  f. 

Rixdfleisch)  state  that  in  bronchiectasis 

coat  frequently  become  bypertrophicd 

fcns  this  Zieolkr  baa  not  been  able  to  verif  v.  TV 

toerred  are  not  of  new  formation,  but  are  simply 

fc  tam  not  yielded  to  the  dilating  forces. 

ami  perforation  of  the  bronchial  wall   is  doe 

internal  surface  or  to  ulcerative  affections 
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tta-f  are  extremely  common.     Caseous  or  suppurating  lymph- 
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atic  glands,  peribronchial  tumors,  and  aneurysms,  occasionally  break 
through  the  bronchial  wall. 

When  a  bronchus  is  thus  perforated  the  broken-down  tissues  and  de- 
tritus pass  into  its  lumen  and  are  either  coughed  up  or  aspirated  into, 
other  parts  of  the  lung.  Air  on  the  other  hand  may  enter  the  excava- 
tion from  the  bronchus. 

On  the  tumors  of  the  bronchi  see  Art,  619, 


CHAPTER    LXXXI. 

STRUCTURE  AND  FUNCTION  OF  THE   LUNGS. 

584.  The  parenchyma  of  the  lung  is  composed  essentially  of  the 
terminal  bronchioles  and  alveoli  and  of  blood-vessels,  together  with  * 
certain  amount  of  connective  tissue  which  unites  the  ultimate  branches 
of  the  bronchi  into  lobules  and  marks  them  off  one  from  another. 

The  transition  from  the  air-tubes  to  the  respiratory  parenchyma  is 
very  gradual,  the  bronchial  walls  changing  in  structure  by  slow  degrees 
and  ultimately  becoming  sacculated.     The  bronchi  subdivide  dichoto- 


Fio.  810. 

{Prepared  fry  corrotion:  magnified  by  a  hand  lens.) 
A%  bronchiole  B,  pulmonary  arteriole 

raously  into  ever  finer  branches,  and  it  is  the  finest  terminal  brand 
or  bronchioles  which  go  to  form  the  respiratory  parenchyma.  At  fi: 
the  sacculations  or  alveoli  occur  singly  (Fig.  219  B)t  and  then  in  small 
groups  on  one  side  of  the  bronchiole.  The  tubes  which  are  thus  par- 
tially transformed  into  respiratory  tissue  are  known  as  respiratory 
bronchioles.  Each  respiratory  bronchiole  divides  into  two  or  three 
smaller  branches,  which  are  surrounded  on  all  sides  by  alveoli  (B)  and 
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are  known  an  alveolar  duct 8.    The  terminal  alveoli  are  called  i  n  fundi  b- 
lift. 

As  the  smaller  bronchi  pass  into  the  respiratory  bronchioles  they 
alter  notably  in  structure.  The  cartilages  disappear,  and  the  epithelium 
is  reduced  to  a  single  layer  of  low  non-ciliated  cells,  which  ultimately 
take  the  form  of  broad  polygonal  pavement  cells  (Kolliker). 

As  the  respiratory  bronchiole  changes  to  an  alveolar  duct  these  modi- 
fied columnar  cells  in  turn  disappear,  and  the  epithelium  takes  the  form 
of  small  nucleated  granular-looking  pavement  cells  interspersed  with 
larger  hyaline  plates  some  with  and  some  without  nuclei  The  muscular 
fibres  of  the  bronchioles  persist  as  annular  bands  surrounding  the  orifices 
of  the  lateral  alveoli  and  of  the  terminal  infnndibula. 

The  epithelium  of  the  alveoli  is  like  that  of  the  alveolar  ducts. 
Their  walls  consist  of  a  delicate  membrane  strengthened  by  scattered 


Fro.  220     Sacnow  or  ax  injected  healthy  Lima  (x  $>). 

a,  longitudinal,    ot  transverse   sections  of  respiratory  bronchioles,  alveolar  ducts,  and  Infun- 
dibttla. 


filaments  and  bundles  of  elastic  tissue.  They  are  devoid  of  muscular 
fibres. 

The  clustered  alveoli  belonging  to  each  bronchiole  are  not  quite  con- 
tiguous, but  are  separated  by  spaces  which  are  filled  by  other  groups  of 
alveoli  and  inftmdibula.  The  contiguous  groups  are  bound  together  by 
connective  tissue. 

In  preparations  made  by  maceration  or  corrosion  the  alveolar  ducts 
of  each  bronchiole  appear  thus  to  stand  apart  from  each  other;  while  in 
sections  (Fig.  220)  the  alveolar  tissue  looks  like  a  continuous  meshwork, 
interspersed  with  transverse  and  longitudinal  sections  {ar  b)  of  bronchi- 
oles, alveolar  ducts,  and  infundihula.  At  the  boundaries  of  the  several 
bronchiolar  systems  we  find  broader  bands  of  connective  tissue  marking 
off  the  so-called  lobules. 
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The  pulmonary  parenchyma  derives  its  blood-supply  almost  entirely 
from  the  pulmonary  artery.  Its  capillaries  surround  the  walls  of 
each  air-cell  or  alveolus  (Fig.  220),  and  their  loops  project  into  its  canty 
covered  only  by  the  thin  epithelial  lining.  The  terminal  branches  of 
each  arteriole  are  not  distributed  to  a  single  bronchiolar  system  onlj 
(Fig.  219  A),  but  supply  several  contiguous  systems:  they  anastomose 
freely  with  the  branches  of  neighboring  arterioles  (Fig.  220)  and  form  a 
continuous  network  of  vessels.  The  blood  from  the  capillaries  is  col- 
lected into  interlobular  veins  which  run  between  the  several  arterial 
areas. 

The  lymphatics  arise  in  clefts  and  spaces  lying  in  the  interalveolar 
septa.  The  radicles  unite  and  run  in  the  peribronchial  and  circum- 
vascular  tissue,  or  in  the  interlobular,  subpleural,  and  pleural  connec- 
tive tissue.  Both  bronchi  and  arteries  are  very  richly  supplied  with 
lymphatics. 

Throughout  the  whole  lymphatic  system  of  the  lung  we  meet  with 
collations  of  lymphoid  cells  (Fkiedlander,  Arnold,  Kolukbb), 
which  are  either  round  or  fusiform.  In  children  these  lymphadenoid 
patches  contain  large  numbers  of  cells,  but  in  adults  they  are  often  more 
fibrous  and  pigmented.  The  pigment  is  enclosed  in  round,  fusiform,  or 
stellate  cells,  or  it  may  lie  free  between  them. 
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References :— Text-booka  of  normal  histology  such  as  Quain'*  Anatomy  XL 
London  1W83,  Klein's  Elements  of  Histology  London  1883;  Friedlander,  Virck. 
Arch,  vol.  68;  Arnold,  ibid.  vol,  80;  Kolliker,  Zur  Kmntni&s  d.  Banes  d. 
Wurzburg  1881;  KLEIN,  Anatomy  of  the  lymphatic  system  London  1875; 
stae,  Ueber  d.  Verhalten  d.  Epithets  bei  d.  fibrinogen  Pneumonie  G6ttingen 
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Coiinueim  and  Litten,  ibid.  vol.  65;  Zuckerkanul,  Ueber  Verbind,  zwiscken  den 
art.  Qqf&MBtndt  menschl  Lunge,  Wiener  Sitzungsberichte  lxxxvii. 

The  pulmonary  artery  is  distributed  almost  entirely  to  the  parenchyma  of  the 
lung,  but  it  also  according  to  KuTTNER  gives  off  small  branches  to  the  subpleural 
and  interlobular  connective  tissue  and  to  the  bronchial  mucous  membrane.  The 
pulmonary  arterioles  are  terminal,  but  by  dilatation  of  the  communicating  capil- 
laries connections  between  neighboring  arterial  territories  are  readily  established 
and  perform  the  function  of  anastomoses. 

The  brunches  of  the  bronchial  arteries  subdivide  with  the  bronchi  and  supply 
these  and  their  nerves  and  lymphatic  trunks.  Their  capillaries  are  connected  with 
those  of  the  pulmonary  artery.  The  vessels  which  reach  the  lung  from  the  medi- 
astinal pleura  supply  the  subpleural  and  interlobular  lymphatics,  but  they  alto 
communicate  with  the  pulmonary  and  bronchial  arterial  systems. 


585.  The  morbid  affections  of  the  lung  originate  in  the  vascular 
system  or  in  the  bronchi,  or  are  extensions  by  contiguity  from  neighbor- 
ing parts. 

The  affections  starting  in  the  vascular  system,  that  is  to  say  depend- 
ing on  disturbance  of  the  circulation  or  disorder  of  the  blood,  make 
their  first  appearance  in  small  patches  corresponding  to  the  territory  of 
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an  arteriole,  or  they  at  once  extend  over  a  whole  lobe,  or  over  one  or 
both  lungs.  In  each  case  the  extent  and  distribution  of  the  local  change 
is  independent  of  the  disposition  and  configuration  of  the  smaller  air- 
tubes. 

With  regard  to  affections  of  bronchial  origin  it  must  be  noted  that 
mere  disturbance  of  the  influx  or  efflux  of  respired  air  may  give  rise  to 
grave  changes  in  the  pulmonary  parenchyma.  Impurity  of  the  respired 
air  is  a  still  more  potent  cause  of  disease,  as  it  leads  not  merely  to  mor- 
bid deposits  in  the  lung  but  also,  and  very  frequently,  to  inflammatory 
change.  This  latter  is  always  at  first  localized,  and  often  over  areas 
corresponding  precisely  to  the  distribution  of  the  bronchioles. 

Disease  of  parts  contiguous  to  the  lung,  and  especially  of  the  pleura, 
often  give  rise  to  pulmonary  injury  by  the  hindrance  or  obstruction  of 
the  respiration  which  they  cause.  In  other  cases  the  morbid  process 
itself  extends  from  the  surrounding  tissues  to  the  lung,  and  usually 
spreads  along  the  course  of  the  lymphatic  channels. 

Mai  format  ions  of  the  lung  are  on  the  whole  not  common.  Ab- 
sence of  one  or  both  lungs  only  occurs  in  cases  where  there  are  other 
grave  defects  of  development.  Absence  of  parts,  abnormal  small ness, 
etc.,  are  met  with  in  connection  with  malformation  or  deformity  of  the 
thorax.  A  small  accessory  lung  unconnected  with  the  trachea  has  once 
or  twice  been  observed. 

The  commonest  anomaly,  and  one  which  has  no  functional  signifi- 
cance, is  multiplication  of  the  lobes. 

In  some  of  the  lobes  or  in  parts  of  them  the  air-tubes  are  occasionally 
absent  or  ill-developed,  and  then  the  corresponding  part  of  the  paren- 
chyma consists  simply  of  continuous  cellular  and  highly  vascular  fibrous 
tissue.  The  bronchi  leading  to  the  airless  tissue  may  be  more  or  less 
dilated  (Art  582). 

On  the  other  hand  we  sometimes  find  in  one  or  more  parts  of  the 
lung  large  vesicular  cavities  resembling  excessively  distended  alveoli. 


On  congenital  malformations  of  the  lungs  Bee  FtJRST  {GerhardV*  Handh*  a\ 
KinderkrankheiL  in.),  Rokitansky  (Path.  AnaL  I  v.  (Syd.  Soc.}  London  1852), 
Maylaku  and  L.  Humphry  [Journ.  of  AnaL  and  Physiol  1885),  Edwards 
(Amer,  Jour.  med.  sci.  1885). 
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DISORDERS  OF  CILICULATIOX   IN   THE   LUNG. 


586.  Congestive  hyperemia  may  be  due  to  diminution  of  the 
normal  resistances  to  the  arterial  current  within  the  lung,  and  may  be 
induced  by  direct  stimuli  reaching  the  lung  through  the  respired  air,  a* 
when  irritating  or  irrespirable  gases  are  breathed  or  when  the  air  i* 
excessively  hot  or  excessively  cold.  It  is  also  the  first  step  to  inflamma- 
tion. Partial  or  collateral  congestion  of  one  part  of  the  lung  sometime* 
results  from  obstruction  of  an  important  arterial  branch  in  an 
part. 

Congestion  of  the  lung,  when  it  is  not  collateral  or  due  to  local 
textnral  or  vascular  change  (as  in  inflammation),  extends  uniformly  over 
the  whole  organ.  It  is  usually  transient,  and  is  very  seldom  fatal. 
the  fatal  form  of  congestion  called  vascular  pulmonary  apoplexy,  the 
lung  appears  swollen  aud  abnormally  firm,  of  a  uniform  dark-red  color 
on  section,  and  containing  but  little  air;  the  capillaries  are  everywhere 
distended  with  blood  and  encroach  on  the  alveolar  cavities.  There  are 
usually  some  scattered  extravasations  of  blood. 

Engorgement  or  passive  hyperemia  results  from  hindrance  or  ob- 
struction to  the  outflow  of  blood  through  the  pulmonary  veins,  or  from 
causes  tending  to  weaken  the  propelling  forces.  The  latter  appear  when 
the  activity  of  the  right  heart  is  impaired,  when  the  pulmonary  artery  ©r 
its  branches  are  obstructed,  or  when  the  respiration  is  interfered  with. 
Thus  when  (as  in  suffocation)  the  inspiratory  muscles  dilate  the  thorax 
while  air  is  prevented  from  entering  the  lungs,  blood  is  as  it  were 
pumped  from  the  extra- thoracic  vessels  into  the  intra-thoracic,  and  the 
blood  collects  and  stagnates  as  it  does  under  a  cupping-glass. 

Obstruction  to  the  outflow  of  blood  from  the  lung  is  most  frequently 
caused  by  valvular  lesions  of  the  left  heart;  but  the  same  effect  is  also 
indirectly  produced  by  obstructive  increase  of  pressure  within  the  aorta 
which  the  heart  is  at  length  unable  to  overcome,  and  by  relaxation  or 
degeneration  of  the  wall  of  the  left  ventricle. 

Failure  of  the  propulsive  power  of  the  heart  causes  engorgemen1 
chiefly  of  the  dependent  parts  of  the  lung  (hypostatic  endorsement): 
arterial  obstruction  causes  hyperemia  of  the  region  supplied  by  the 
artery  (Art.  589),  and  interference  with  respiration  ct-uses  hyperemia  of 
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the  lobules  which  are  prevented  from  acting  (Art,  591),     When  the  en- 
gorgement is  great  the  affected  parte  become  purple  or  livid  in  color. 

Passive  hyperemia  may  give  rise  to  various  secondary  changes,  such 
as  hemorrhage,  oedema,  dilatation  of  vessels,  and  loss  of  epithelium, 

A  Jin*  mi  a  of  the  lung  maybe  duo  to  general  anaemia.  When  it  is 
partial  it  is  usually  dependent  on  compression  or  excessive  inflation  of 
the  part.  After  death  the  blood  generally  flows  from  the  anterior  por- 
tions of  the  lung  to  the  deeper  and  posterior  portions. 

587.  When  in  consequence  of  endocarditis  and  valvular  thrombosis 
the  mitral  orifice  is  rapidly  obstructed  and  the  valve  rendered  incompe- 
tent, the  backward  pressure  and  consequent  engorgement  in  the  pulmo- 
nary veins  is  apt  to  be  very  great,  and  oedema,  haemorrhage,  and  epithe- 
lial desquamation  ensue. 

The  (edema  is  marked  by  the  escape  of  serous  liquid  into  the  alveoli 
(Art.  588),  but  in  this  variety  the  quantity  of  liquid  is  seldom  great. 
The  extravasation  of  blood  also  is  not  usually  considerable,  though  there 
are  here  and  there  small  haemorrhages  recognizable  even  with  the  unaided 
eye:  the  extravasated  blood  may  fill  the  alveoli  to  the  exclusion  of  air. 

The  epithelial  desquamation  is  sometimes  slight,  but  in  other  cases 
it  is  so  abundant  that  the  alveoli  are  all  but  filled  with  granular  or  homo- 
geneous epithelial  plates.  The  lung  then  looks  grayish-red,  and  is 
abnormally  firm  to  the  touch:  it  contains  little  air,  and  in  places  maybe 
entirely  airless.  The  desquamation  of  epithelium  is  due  to  the  transu- 
dation of  lymph  from  the  capillaries. 

Mitral  disease  of  long  standing,  when  accompanied  by  hypertrophy 
of  the  right  ventricle  and  permanent  increase  of  pressure  within  the 
pulmonary  vessels,  leads  to  the  condition  known  as  brown  induration 
of  the  lung.  The  organ  is  larger  and  firmer  than  usual,  it  contains  less 
air,  and  its  tissue  is  brownish-red  and  dry,  or  rarely  oedematous.  It 
often  contains  scattered  hemorrhagic  patches  and  spots  of  brown. 

The  principal  changes  are  dilatation  of  the  vessels  and  pigmentation 
of  the  tissues.  The  dilatation  is  most  marked  in  the  capillaries,  which 
protrude  into  and  encroach  on  the  alveolar  spaces. 

The  pigmentation  of  the  lung  is  due  to  the  presence  of  yellow  and 
brown  granules  deposited  chiefly  along  the  course  of  the  lymphatics  in 
the  peribronchial,  circum vascular,  and  interlobular  tissues,  and  also  to 
some  extent  in  the  alveolar  walls.  The  granules  are  enclosed  in  stel- 
late, fusiform,  or  rounded  cells  or  lie  free  in  the  tissues.  The  alveolar 
epithelium  is  here  and  there  pigmented. 

The  pigment  is  derived  from  the  blood.  When  blood  escapes  from 
the  vessels  the  alveoli  are  at  first  more  or  less  filled  with  it.  Part  of  it 
passes  directly  into  the  lymphatics  which  communicate  with  the  lumen 
of  the  alveoli.  Another  portion  disintegrates  within  the  alveoli,  and  at 
the  same  time  white  blood-cells  migrate  from  the  capillaries  and  take  up 
the  disintegrated  matters,  becoming  thus  transformed  into  corpuscle- 
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carrying  and  pigment -grannie  cells.  These  lie  at  first  within  the  alveoli 
and  are  sometimes  met  with  in  great  numbers.  Thence  they  may 
into  the  bronchi  and  are  coughed  up,  but  the  greater  number  pass  into 
the  lymphatics  and  so  reach  the  lymphatic  glands,  or  remain  lodged  in 
the  tissues  of  the  lung,  especially  in  the  patches  of  lymphadenoid  tissue. 
The  detritus  of  the  blood  which  passes  directly  into  the  lymphatics 
lodges  in  the  same  parts;  the  ultimate  form  which  it  takes  being  in  all 
cases  that  of  brown  or  even  black  pigment. 

When  the  engorgement  and  excessive  pressure  persist  for  a  long  time 
the  walls  of  the  pulmonary  vessels  become  hypertrophied,  and  the  con 
nective  tissue  is  also  somewhat  increased.     According  tu  Rixdflbi 
and  others  the  muscular  fibres  of  the  bronchi  and  alveolar  ducts  area 
hypertrophied. 


References: — Dittrich,  Beitr.  z.  path.  Anat.  d.  Lungenkra nkheiten  Erlangen 
1850;  Virchow,  Virch.  Arch.  vol.  1 ;  Zenker,  Beitr.  z.  norm.  u.  path.  Anat,  d. 
Lumjen  Dresden  1SC2;  Bohl,  Virch,  Arch.  vol.  16;  RlNDrucisCH,  Path.  HUt.  w. 
London  1873;  Hertz,  Ziemxaen's  Cyclop,  v,j  Orth,  Virch.  Arch.  vol.  53;  EBEHia 
ibid,  vol.  72. 


588.  (Edema  of  the  lung  is  a  condition  in  which  the  alveoli  and 
bronchioles,  and  often  the  bronchi  also,  are  filled  with  serous  liquid  more 
or  less  mingled  with  air.  The  condition  may  extend  over  the  whole 
lung,  or  only  over  a  lobe  or  part  of  a  lobe.  The  pulmonary  tissue 
be  either  anaemic  or  hyperxmic. 

Pulmonary  cedema  arises  in  various  ways*     It  generally  appears 
'trtirulo  mortis  as  a  result  of  the  gradual  failure  of  the  heart.     Accoi 
ing  to  Cohxheim  it  occurs  when  the  outflow  through  the  pulmonary 
veins  is  opposed  by  an  obstruction  that  the  right  ventricle  cannot  o\ 
come.     This  is  the  case  when  from  weakness  or  excessive  aortic 
auce  the  left  ventricle  fails  to  empty  itself  in  systole.     Coiin'hei: 
explanation  is  based  on  experiment  and  no  doubt  applies  to  many  a 
of  ante-mortem  mdema,  but  not  to  all. 

Not  infrequently  the  signs  of  previous  engorgement  are  entirely 
absent,  and  the  distribution  of  the  oedema  is  so  irregular  that  we  cannot 
refer  it  to  a  condition  (like  engorgement)  extending  over  the  whole  lung. 
In  such  cases  we  must  assume  that  we  have  to  do  with  some  alteration 
of  the  vessel-walls  that  causes  them  to  be  abnormally  permeable,  and  is 
referable  to  the  disease  from  which  the  patient  has  suffered*  The  like 
explanation  will  apply  to  the  cedema  which  occasionally  results  from  the 
breathing  of  irrespirable  gases. 

Another  variety  is  the  inflammatory  oedema  which  generally  ftOQOB* 
panics  certain  inflammatory  processes,  such  as  croupous  or  suppurative 
inflammation.  Lastly,  multiple  fat-embolism  of  the  pulmonary  arte- 
rioles may  give  rise  to  oedema  from  obstruction  of  the  capillary  cii 
lation. 


D1S0RDEBS    OF   CIRCULATION   IN   THE   LITNO. 


827 


The  liquid  of  pulmonary  cedema  is  always  albuminous,  and  usually 
poor  in  cellular  elements  derived  from  the  blood.  The  ceilenia  of 
engorgement  not  rarely  is  due  to  liquid  which  contains  red  blood-cells, 
often  in  such  abundance  as  to  give  it  a  haBmorrhagic  appearance. 

Epithelial  cells  are  sometimes  abundant  in  the  liquid,  sometimes 
scanty:  they  are  more  or  less  swollen  up.  If  catarrh  is  present  at  the 
same  time,  numbers  of  white  blood-cells  mingle  with  tho  liquid.  Where 
pigmentation  of  the  lung  is  in  process  some  of  these  cells  contain 
pigment-granules. 

References;— CohnheiM,  Allg*  PatK  L  Berlin  1892;  WELCH,  Virch.  Arch.  vol. 
73;  FosNEft,  ibid,  vol  79;  Falk,  ibid,  vol.  91 ;  S.  Maykk,  Wiener  Sitzungsber. 
UCXVU.  187a   Prager  nied.  Wueh.    14,  1880;  Ljtten*  BerL  klin.  Woch.  1882. 

589.  Hemorrhage  from  the  pulmonary  vessels  is  of  very  common 
occurrence  and  arises  from  a  great  variety  of  causes. 

In  the  first  place  haemorrhage  is  very  frequently  a  result  of  engorge- 
ment, especially  that  due  to  violent  inspiratory  efforts  with  obstructed 
access  of  air  (inspiratory  dyspnoea).  The  quantity  of  blood  which  escapes 
is  not  usually  so  great  as  to  cause  firm  haemorrhagie  infarction,  but  it 
may  lead  to  the  formation  of  rather  large  dark-brown  patches  of  infil- 
trated and  airless  tissue. 

When  a  large  quantity  of  serous  liquid  transudes  with  the  red  blood- 
cells  we  have  what  is  called  haemorrhagic  cedema  of  the  lung. 

When  the  air  is  entirely  displaced  from  the  lung-tissue,  so  that  it 
becomes  dark-red  and  not  unlike  a  soft  and  very  vascular  spleen,  tho 

•condition  has  been  termed  s [denization  of  the  lung.  It  is  most  com- 
monly a  result  of  gradual  cardiac  paralysis  before  death:  the  blood  no 
longer  efficiently  propelled  accumulates  in  the  deeper  parts  of  the  lung 
and  bo  gives  rise  to  what  we  might  describe  as  hypostatic  hemorrhagic 
oedema.  If  as  often  happens  inflammation  begins  in  the  engorged  region 
the  process  is  termed  hypostatic  pneumonia. 

Extravasation  of  blood  is  an  exceedingly  common  accompaniment  of 
pneumonic  and  bronchopneumonlc  affections  (Arts.  6u2,  613). 

In  acute  inflammations  the  red  blood-cells  escape  from  the  vessels  with 
the  inflammatory  exudation,  of  which  indeed  they  form  a  component 
part.  In  the  later  stages  of  the  inflammation,  when  the  pulmonary 
tissue  breaks  down,  haemorrhage  is  usually  due  to  the  rupture  of  small 
or  large  blood-vessels  whose  walls  have  been  softened  or  ulcerated 
through. 

In  the  case  of  the  larger  arterial  branches  the  wall  usually  yields  and 
becomes  dilated  into  a  small  aneurysm  before  actual  rupture.  These 
aneurysms  are  most  frequently  observed  on  vessels  which  traverse  or  lie 
in  the  wall  of  ulcerating  cavities.  When  they  rupture  more  or  loss 
copious  hsemorrhago  ensues,  and  the  cavities  together  with  the  bronchi 
which  open  into  them  are  flooded  with  blood. 
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Mechanical  injury,  like  that  caused  by  a  bullet  or  a  broken  rib,  gives 
rise  to  bleeding  whose  amount  depends  of  coarse  on  the  nature  and 
extent  of  the  wound. 

In  somewhat  rare  cases  pulmonary  haemorrhage  is  referable  to  a  con- 
genital or  acquired  hemorrhagic  diathesis,  as  in  haemophilia,  in  purpura, 
or  in  scurvy;  or  to  infective  diseases  like  scarlatina,  typhoid,  and  small- 
pox; or  lastly  to  cerebral  disease,  especially  such  as  causes  disturbance 
of  the  respiratory  function.  In  the  latter  case  the  bleeding  may  be 
very  considerable,  whole  segments  of  the  lung  becoming  infiltrated  and 
airless. 

The  most  marked  form  of  hemorrhagic  infiltration  or  infarction 
is  that  which  follows  thrombosis  or  emboiism  of  a  branch  of  the  pulmo- 
nary artery.  The  infarct  is  usually  subpleural,  of  a  sharply  defiued  coni- 
cal form,  and  in  the  recent  state  dark  brownish-red  in  color  and  firm  in 
consistence.  When  the  blood  is  somewhat  leukemic  the  infarct  maybe 
grayish-red  or  grayish-white  in  color.  The  emboli  come  from  the  right 
side  of  the  heart  or  from  the  systemic  veins  and  usually  lodge  at  the 
bifurcation  of  the  arterial  branches.  The  characteristic  extravas,; 
takes  place  when  the  blood  reaching  the  erabolized  region  from  th* 
neighboring  capillaries  is  insufficient  to  maintain  the  circulation. 

Pulmonary  infarcts  vary  in  size  from  that  of  a  cherry- stone  to  that 
of  a  hen's  egg,  though  occasionally  they  are  much  larger.  The  pleun 
over  a  recent  infarct  is  smooth  and  glistening,  but  afterwards  it  becomes 
turbid  and  covered  with  a  thin  fibrinous  rllm+ 


Embolism  of  a  pulmonary  arteriole  is  not  alwajB  followed  by  hemorrhagic 
infarction,  though  the  arteries  are  terminal  in  Cohnheim's  sense  of  the  word 
(Art.  30).  BMMttaM  of  course  death  ensues  before  there  is  time  for  the  forma- 
tion of  an  infarct,  but  apart  from  this  the  circulation  may  be  maintained  by  the 
free  influx  of  blood  from  the  neighboring  capillaries. 

References  on  hemorrhagic  iafaroli  >n  of  the  lung:— VittcHow,  OesammdU 
AbfiandL  Frankfort  1856;  Cohnhbim,  Allg.  Path.  i.  Berlin  1882;  Panum,  VirdL 
Arch.  vol.  2,1;  Wiluok,  Prager  VierteljahrMchrift  L.;  Gerhardt,  Sa7tontu*Q 
klmisclier  Vortr&ge  91,  OerhardV*  Handb.d.  Kinderkrankh.  in.;  Hamilton,  Liv- 
erpool med.  ehir.  Journ.  &,  1883;  Ljttrn,  Berl.  klin.  Woch.  1882. 

References  on  pulmonary  haemorrhage  in  cerebral  disease :— Pinel,  Dt  Vh&> 
morrhagie  pulmauaire  en  rapport  avec  ha  Usiona  du  cerveau  These  de  Paris  1876: 
Nothnagkl.  Cent.  f.  d.  med.  Wits.  1874;  Jehn.  ibid.;  Brown*  S6quaju>,  LauotX 
1,  1871:  Charcot,  Lecons  sur  tea  maladies  du  syst  nerv.  Paris  1875;  Carre, 
Archives  g&n&ratea  1877. 

590.  Blood  extravasuted  into  the  tissue  of  the  lung  is  re- absorbed 
provided  the  tissue  remains  otherwise  uninjured  (Art.  587).  The  cor- 
puscles dissolve  and  are  taken  up  in  solution,  or  they  break  up  and  pass, 
either  free  or  enclosed  in  cells,  into  the  lymphatics.  Thence  they  are 
carried  to  the  lymphatic  glands,  or  are  deposited  in  the  wallsof  the  lym- 
phatic vessels,  and  give  rise  to  black  or  brown  pigmentation.  *  Some  of 
the  cells  containing  disintegrated  blood  are  removed  with  the  sputum. 
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During  the  stage  at  which  the  lymphatics  and  the  alveoli  contain  a  large 
amount  of  disintegrated  blood  the  pulmonary  tissue  has  a  dirty  orange  or 
rusty  tint. 

In  more  copious  hs&morrhage,  such  as  follows  the  rupture  of  an 
artery,  blood  passes  into  the  bronchi  and  is  coughed  up  (haemoptysis 
or  haemoptoO),  Some  of  the  blood  may  be  aspirated  from  the  bronchi 
into  neighboring  branches  and  into  their  alveoli.  In  this  way  hemor- 
rhagic patches  exactly  resembling  primary  haemorrhages  are  formed; 
usually  however  their  number  and  distribution,  and  the  circumstances 
in  which  they  occur,  enable  us  to  discern  their  nature. 

The  firm  hemorrhagic  infarct  becomes  rapidly  decolorized,  assuming 
a  reddish-brown  or  rusty  tint.  Then  a  reactive  inflammatory  immigra- 
tion of  leucocytes  sets  in  from  the  vessels  of  the  contiguous  parts, 
and  accelerates  the  re-absorption  of  the  blood.  In  the  course  of  time 
such  infarcts  often  disappear  entirely,  leaving  no  permanent  structural 
change  behind-  In  other  cases  the  affected  region  is  indicated  by  a  more 
or  less  marked  but  seldom  very  definite  condensation  of  the  pulmonary 
tissue,  with  some  cicatricial  contraction;  the  pleural  surface  of  the  region 
is  slightly  drawn  in,  and  shows  a  certain  amount  of  fibroid  thickening 
with  white  radiating  bands  extending  from  it.  The  condensed  tissue  is 
sometimes  brown  or  slate-colored,  sometimes  undistinguishable  in  color 
from  the  surrounding  tissue.  The  condensation  is  due  partly  to  collapse 
of  the  infiltrated  alveoli,  partly  to  new-formation  of  fibrous  tissue  in  the 
alveolar  septa  by  which  they  are  thickened  and  bound  together  into  acorn  - 
pacter  mass. 

The  embolus  is  meanwhile  absorbed  in  like  manner,  its  place  being 
indicated  by  slight  corrugations  of  the  wall  or  filaments  traversing  the 
lumen  of  the  artery. 

When  the  infarct  is  large  or  the  re-absorption  of  the  extravasated  blood 
and  the  re-establishment  of  the  circulation  delayed,  part  of  the  infiltrated 
tissue  may  perish  aud  break  down  into  an  inodorous  brownish -red  pulp: 
this  either  makes  its  way  into  a  bronchus  and  is  so  removed,  or  is  re- 
absorbed. The  loss  of  substance  is  repaired  by  the  development  of  cica- 
tricial tissue,  provided  no  septic  change  is  set  up  within  the  cavity. 

In  rare  instances  the  re-absorption  of  blood  and  disintegrated  lung- 
tissue  is  incomplete,  and  the  detritus  remaining  passive  for  a  time 
becomes  thickened  and  caseous,  and  at  length  calcified,  the  whole  being 
enclosed  in  a  capsule  of  new-formed  fibrous  tissue. 

When  the  embolus  causing  the  infarction  contains  at  the  same  time 
infective  matters  capable  of  setting  up  decomposition  or  suppuration,  or 
when  these  reach  the  injured  tissue  with  the  inspired  air,  we  may  have 
gangrene  or  suppuration  of  the  lung  (Art.  605). 
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ATELECTASIS,    COLLAPSE,    AND    EMPHYSEMA   OP  THE    UJNO. 

591.  In  the  unborn  child  the  lung  is  a  compact  structure,  the  alveoli 
exist  potentially,  but  they  are  everywhere  collapsed  and  airless.  When 
respiration  commences  the  alveoli  become  distended  with  air  into  hollo* 
vesicles  and  the  epithelial  lining  of  their  walls  becomes  expanded  and 
flattened. 

If  the  respiration  is  imperfect  owing  to  the  occlusion  of  a  bronchus 
or  the  compression  of  some  part  of  the  lung,  some  of  the  lobules  remain 
unexpanded  and  retain  the  dense  fleshy  consistence  and  livid  tint  of  the 
foetal  organ.  This  condition  is  known  as  festal  atelectasis  or  apnea 
matosis. 

When  a  part  of  the  lung  which  has  once  acted  becomes  from  any 
cause  airless  it  is  said  to  be  collapsed  or  atelectatic.  The  condition  mij 
be  due  to  compression,  or  to  obstruction  of  a  bronchus.  Compression  of 
the  lung  is  most  commonly  brought  about  by  the  collection  of  air  or 
liquid  in  the  pleural  cavity,  or  by  excessive  elevation  of  the  diaphragm: 
it  may  also  be  due  to  aortic  aneurysm,  spinal  curvature,  thickening  and 
contraction  of  the  pleura,  distention  of  the  pericardium,  etc.  The  com- 
pression may  be  partial  or  total,  and  the  collapse  may  be  more  or  la* 
complete. 

When  the  collapse  affects  the  whole  lung  and  is  complete,  the  organ 
is  usually  squeezed  up  against  the  spine,  and  its  tissue  is  dense,  tough, 
and  airless:  its  color  is  generally  pale  pink  or  gray.  Collapsed  segments 
of  the  lung  have  a  similar  appearance,  but  there  is  often  more  blood  in 
the  part  and  so  it  has  a  redder  color. 

When  a  bronchus  or  bronchiole  is  occluded  by  secretion  or  other 
cause,  the  corresponding  segment  always  becomes  airless  after  a  time. 
Lichtheim  states  that  the  oxygen  of  the  enclosed  air  is  first  absorbed  by 
the  blood,  then  the  carbonic  acid,  and  ultimately  the  nitrogen;  the  long 
shrinking  to  its  festal  condition. 

As  the  collapsed  part  no  longer  expands  or  contracts  with  respiration, 
and  its  capillaries  are  much  folded  and  contorted,  a  certain  amount  of 
engorgement  takes  place.  The  unexpanded  tissue  thus  looks  somewhat 
livid  in  tint,  and  ia  retracted  or  sunken  in  comparison  with  the  normal 
tissue. 

Obstructive  collapse  is  extremely  common  and  is  indeed  a  usual 
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paniment  of  inflammation  of  the  smaller  bronchi.  Post  mortem  the 
lung  looks  mottled  with  livid  retracted  patches  alternating  with  pink  or 
reddish-white  air-containing  regions. 

References: — Weber,  Beitr&ge  z.  path.  Anat.  d.  NeUQvbarnen  Kiel  1852;  Bar- 
TELS,  Virch.  Arch,  vol  SI;  Hertz.  Zicmmerf*  Cyclop,  v.;  Gerharot,  Virch. 
Arch.  vol.  11,  and  GcrkardVs  Handb.  dr  Kinderkrankh.  in.;  Licutheim,  Arch.  f. 
exp.  Path,  x,;  Tracbe,  Gemmm.  Beitrdge  z.  Physiol,  u.  Path.  Berlin  1871; 
Balzer,  Gaz.  m&i  de  Pari*  1878;  Romelaere,  De  Vatilectasie  pulmonairc  Brus- 
sels 1881;  Schuchart,  Virch,  Arch.  vol.  101. 


(' i urn jqs is  from  collapse  or  thk  ptlmokaky  Tmtn, 


{Borixoniai  meriion.  through  the  apex  of  the  lung,  stained  urith  picrocarmine  and  mounted  m 

Canada  balsam ;     x  5.) 


a,  bronchi  plugged  with  secretion 

6,  obliterated  bronchioles 

e,  small  bronchus  distended  with  secretion 

592.     Results  of  collapse.     When 
lapsed  for  some  time  certain  changes 
appearance.     Small  hemorrhages  take 
by  which  the  tissue  becomes  permeated 
pigmented:  it  is  however  bevond  doubt 


i  pulmonary  arterioles 
collapsed  indurated  pulmonary  tissue 
normal,  g,  emphysematous  pu-xnonary  tissue 


a  part  of  the  lung  remains  col- 
in  its  tissues  usually  make  their 
plaoe  from  tho  engorged  vessels, 
by  blood -cells  and  to  some  extent 
that  much  of  the  black  pigment 
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which  is  ultimately  deposited  in  the  collapsed  tissue  is  simply  dust  and 
carbonaceous  matter  inhaled  before  the  bronchi  became  occluded.     Pres- 
ently the  alveolar  septa  cohere  and  coalesce,  and  the  tissue  is 
formed  into  a  more  or  less  compact  and  continuous  mass  (carnification  t 

The  cohesion  of  the  alveolar  walls  and  the  consequent  condensation 
and  induration  of  the  tissue  probably  never  take  place  without  some 
slight  inflammation,  which  is  either  conducted  from  the  inflamed  bron- 
chi or  set  up  by  the  extra  vasated  blood.  After  a  time  but  few  remnants 
of  pulmonary  structure  can  be  made  out  in  the  collapsed  region,  m 
them  the  septa  are  thickened,  the  few  shrunken  alveoli  are  GHed  with 
cells,  and  the  epithelium  for  tfao  most  part  lost.  Other  parts  (Fig.  221 
e)  consist  of  dense  and  compact  fibrous  tissue,  usually  much  pigmented 
and  resembling  black  india-rubber. 

This  condition  we  may  call  the  cirrhosis  of  collapse ;  from  the 
pigmentation  which  is  always  present  it  is  often  referred  to  as  gray 
induration. 

It  is  most  common  about  the  apex  of  the  lung  (Fig.  221),  where 
catarrhal  obstruction  of  the  bronchi  {a)  frequently  tiik'-x  place-  and  leads 
to  the  collapse  of  the  corresponding  alveoli  with  thu  changes  just 
described. 

The  occluded  bronchi  are  often  hypertrophied  («)and  distended  with 
the  accumulated  secretion  (c).  The  small  respiratory  bronchioles  {&)  are 
nearly  all  obliterated. 

The  surface  of  the  condensed  portion  is  always  shrunken  and  dis- 
torted, and  there  are  generally  adhesions  between  the  pleural  surfaces 
which  show  that  at  some  time  or  other  inflammation  has  existed  about 
the  parts. 

The  pulmonary  tissue  lying  between  the  collapsed  regions  is  partly 
normal  { /),  partly  emphysematous  (#);  it  often  includes  small  islands  of 
collapsed  and  indurated  tissue  (#)•  The  bronchi  which  are  still  pcrviou* 
to  air  are  not  infrequently  dilated  (Art.  582). 

When  part  of  the  lung  persists  in  a  state  of  foetal  atelectasis,  the  pul- 
monary tissue  is  by  degrees  transformed  into  compact  unpigmented  fibrous 
tissue,  sometimes  interspersed  (Heller,  Feustel)  with  bits  of  cartilage 
and  adipose  tissue,  the  obliterated  alveoli  being  represented  by  a  few 
clusters  of  epithelial  cells.  The  corresponding  bronchi  are  in  general 
somewhat  dilated,  so  that  the  unpigmented  tissue  is  traversed  by  smooth- 
walled  channels  and  cavities  of  various  sizes:  in  particular  instances  these 
may  be  as  large  as  a  hen's  egg.  The  cavities  are  lined  with  cylindrical 
epithelium,  and  like  other  bronchiectases  may  be  the  seat  of  inflamma- 
tory change. 

Heller  (Naturforscherversammlung  in  Freiburg  1883,  D.  Arch.  /.  ktin, 
xxxv i.  1885)  and  Frustel  ( Ueber  die  spdteren  Schieksale  der  Atdektase  In.  Diss. 
Kiel  1833)  have  recently  directed  attention  to  the  broncliieclasti  which  may  follow 
upon  foetal  atelectasis,    Zieoler  hn«  met  with  a  typical  example  in  the  case  of  a 
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man  of  35,  in  whom  about  a  quarter  of  the  upper  lobe  of  the  left  lung  w;is  trans- 
formed into  dense  white  fibrous  ttesue,  excavated  in  all  directions  by  smooth- 
walled  cavities  lined  with  cylindrical  epithelium  and  communicating  with 
bronchi.  The  largest  cavity  was  about  as  large  as  a  hen1 8  egg.  There  were  no 
signs  whatever  of  any  previous  inflammation, 

593.  When  the  thorax  is  over- distended  by  forced  inspiration,  or 
when  one  part  of  the  lung  is  pervious  to  air  while  another  part  is  shut 
off,  the  pervious  parts  become  excessively  inflated  and  a  condition  which 
we  may  describe  as  acute  vesicular  emphysema  is  induced.  The 
alveoli  are  not  altered  in  structure  but  are  simply  over-distended.  This 
condition  fa  very  commonly  the  result  of  bronchopneumonia.  The  dis- 
tended lobules  are  pale  and  anaemic,  and  those  that  lie  immediately 
beneath  the  pleura  project  like  little  blebs  above  the  level  of  the  normal 
or  atelectatic  parts. 

When  the  pressure  within  an  alveolus  exceeds  a  certain  amount  its 
wall  gives  way,  and  air  enters  the  interalveolar  tissue  and  especially  the 
lymphatic  channels.  This  condition  is  called  intervesicular  emphy- 
sema. It  is  generally  a  result  of  bronchitis  or  bronchopneumonia 
accompanied  by  violent  coughing,  and  is  met  with  in  children  who  have 
died  of  asphyxia  during  the  course  of  these  affections*  It  has  also 
occurred  from  over-energetic  attempts  to  insufflate  the  lungs  of  stillborn 
infants. 

The  alveoli  of  the  anterior  border  of  the  upper  lobe  are  the  most  apt 
to  give  way.  The  inflated  vesicles  are  usually  subpleural  and  may  be  as 
large  as  a  pea.  Sometimes  air  passes  from  them  under  the  pleura 
towards  the  root  of  the  lung  and  into  the  mediastinal  adipose  tissue, 
sometimes  even  inflating  the  subcutaneous  structures  of  the  neck  and 
thorax  (subcutaneous  emphysema). 

594.  When  the  alveoli  are  subjected  to  persistent  or  often-repeated 
distention,  partial  atrophy  and  yielding  of  their  walls  ensue,  and  two  or 
more  alveoli  being  thus  converted  into  one  the  pulmonary  tissue  is  to 
that  extent  '  rarefied.'  This  state  is  called  chronic  vesicular  emphy- 
sema or  simply  emphysema.  Its  production  may  be  facilitated  by  dis- 
orders of  nutrition,  such  for  example  as  accompany  local  inflammation 
or  senile  decay.  The  lungs  of  many  persons  seem  also  normally  to 
possess  but  little  power  of  resistance  to  over-distention. 

The  atrophy  of  the  septa  begins  at  the  point  where  they  are  thinnest, 
and  first  appears  in  the  widening  of  the  intercapillary  spaces  (Fig,  222  a) 
and  the  yielding  or  disappearance  (£)  of  the  elastic  fibres.  Holes  and 
gaps  next  appear  between  the  capillaries  in  the  septa;  they  are  at  first 
very  small  (b),  but  soon  enlarge  {d}*  The  over-stretched  capillaries 
become  impervious  (c)  and  ultimately  give  way  (rf). 

By  the  gradual  extension  of  this  process  many  of  the  septa  and  their 
capillaries  at  length  disappear,  the  thicker  fibrous  bundles  which  sur- 
round the  alveolar  ducts  being  the  last  to  go. 
9 
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The  epithelium  is  passive  throughout  and  often  shows  signs  of  de- 
generative (especially  fatty)  change.     Sometimes  the  tissue  is  inflamed 
and  infiltrated,  but  this  has  nothing  to  do  with  the  emphysema  as  m 
it  is  simply  a  concomitant  of  the  catarrh  which   so  frequently  affect* 
its  suffering  from  emphysema. 

Chronic  emphysema  may  be  due,  like  the  acute  variety,  to  per> 
inspiratory  over-distention  of  the  lung-tissue.     This  occurs  chiefly  in 
cases  where  parts  of  the  lung  are  collapsed  and  functionless  (Art. 
and  the  neighboring  parts  (Fig.  221  g)  are  accordingly  over-distended. 
We  might  describe  this  as  vicarious  or  compensatory  emphysema.     It  is 


Fto.  228.    Chronic 
(Injected  preparation,  stained  with  carmine  and  mounted  in  Canada  balsam  :     X  XML) 

a,  dilate*]  Intercapdlary  spaces  with  epithelial  c.  capillary  in  proceaa  of  obliteration 

celts  d,  larger  gaps  In  to*  alveolar  septa  and  tn  the 

6,  gaps  in  the  alveolar  septa  (EppcnokeTs  pri-  capillary  network  (Eppufoaai  ■eooadff 

Diary  dehiscence)  dehiscence) 

sometimes  lobular,  sometimes  lobar  in  its  extension.     The  emphysema' 
tous  lobules  are  inflated  and  the  alveoli  abnormally  large. 

On  the  other  hand  emphysema  also  results  from  persistent  and  violent 
expiratory  efforts,  in  conditions  which  interfere  with  the  egress  «if  air 
from  the  alveoli,  ingress  being  unimpeded.  This  is  the  case  in  the  im- 
portant variety  described  as  chronic  idiopathic  diffuse  emphysema  or 
simply  general  emphysema,  an  affection  which  is  very  common  in 
persons  subject  to  chronic  bronchial  catarrh  or  to  frequently-recurring 
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expiratory  dyspnoea,  or   obliged   to    make  violent   expiratory  efforts   in 
connection  with  their  employment. 

This  form  of  emphysema  extends  over  the  whole  lung,  though  it  is 
usually  most  marked  at  the  edges  and  apices  of  the  lobes,  and  at  the 
base.  When  the  lung  is  removed  from  the  thorax  it  appears  abnor- 
mal! v  large,  its  edges  obtuse  and  rounded,  and  the  base  frequently 
studded  with  hemispherical  bladder-like  prominences.  The  air- vesicles 
are  everywhere  enlarged  by  the  disappearance  of  interalveolar  septa, 
sometimes  so  much  so  that  they  look  like  bullse  and  range  in  Bize  from 
that  of  a  pea  to  that  of  a  hen's  egg.     The  latter  is  chiefly  the  case  at  the 


Flo.  223. 


Rahefiid  fulmonakt  tissue  or  evpotsjoul 
(injected  preparation :    X  SB.) 


a,  Infundibular  resides  produced  by  disappearance  of  Intern  I  veolor  septs 
o,  larger  vesicles  produced  by  coalescence  of  infundibular  vesicles 

edges  and  base,  and  there  as  a  rule  only  in  the  lung-tissue  immediately 
beneath  the  pleura.  The  smaller  vesicles  { Fig.  223  a)  are  formed  by 
the  disappearance  of  the  interalveolar  septa  belonging  to  a  single  infun- 
dibulum;  the  larger  vesicles  (b)  to  the  disappearance  of  the  partitions 
between  adjacent  iufundibnla. 

When  there  is  much  atrophy  of  the  parenchyma  the  distended  lung 
feels  remarkably  soft  and  downy,  and  its  edges  are  markedly  translu- 
cent. If  the  air  is  pressed  out  the  lung  becomes  a  mere  flaccid  inelastic 
mass  with  membranous  edges. 
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Chronic  idiopathic  emphysema  is  occasionally  limited  to  a  part  of  tbe 
lung,  usually  to  the  edges*  In  this  case  the  expiratory  obstruction  ha* 
obviously  been  also  local. 

When  some  of  the  vesicles  in  the  general  or  in  the  local  form  are  of 
exceptional  size  we  have  what  is  called  bullous  emphysema.  The  air 
is  usually  not  easily  pressed  out  of  the  larger  vesicles. 

The  above  account  refers  the  production  of  emphysema  chiefly  to  mechanical 
causes,  namely  to  abnormal  distention  of  the  alveolar  walls;  but  the  atrophy  of 
the  latter  may  be  much  accelerated  by  malnutrition  or  senile  decay  of  the  pul- 
monary tissue.  In  senile  emphysema  the  latter  factor  is  of  essential  importance, 
though  the  mechanical  factors  must  not  be  entirely  overlooked. 

In  emphysema  a  large  number  of  capillaries  are  obliterated,  and  the  vascular 
area  of  the  pulmonary  artery  being  thus  contracted  the  resistance  to  the  circula- 
tion through  it  is  increased.  Compensatory  hypertrophy  of  the  right  ventricle 
is  thus  a  frequent  concomitant,  while  the  pulmonary  arterioles  that  remain  are 
often  visibly  dilated. 

References  ;—Jenner(  Med.  chir.  TVan*.  XL  1857;  Bikrmer,  Sammlung  kHn. 
Vortragcl2w  Vtrehow's  Handb.  d.spec.  Path,  v,;  KnaUTHE,  Schmidt's  Jahrbuehtr 
vol.  163;  Hertz,  Ziemssen's  Cyclop,  v.;  Lichtheim,  Arch,  /.  exp.  Path.  x.  1878; 
Ehebald,  Deu*.  med.  Woch.  1881;  Riegel  and  Edinger,  Zeitschr.  f.  klin.  Med. 
1882-83;  Villemik,  Arch.  gin.  de,  mte.  186ti;  Bayer,  Arch,  d.  ffeitk.  tu ;  THHB- 
pelder,  Atlas  d.  path.  Hist.  L  (Plate  VL);  Eppingeb,  Viertelj.  /.  prakt.  HtUk. 

vol  i8a. 


CHAPTER  LXXXIT. 

DEGENERATIONS  OF  THE   LUNG. 

595,  The  non-inflammatory  degenerations  of  the  pulmonary 
tissue  are  of  com  pa  rati  vely  slight;  importance,  and  have  no  practical 
interest  for  the  physician.  Emphysema  and  senile  atrophy  may  form 
nominal  exceptions,  and  they  have  already  been  discussed  in  ^rL  594* 

Swelling,  fatty  degeneration,  and  desquamation  of  the  pulmonary 
epithelium  accoinpauy  QYerj  copious  transudation  into  the  alveoli, 
inflammatory  or  non-inflammatory,  The  inhalation  of  deleterious  sub- 
stances also  loads  to  manifold  injury  of  epithelium,  blood- vessels,  and 
fibrous  stroma;  but  the  changes  so  induced  are  of  altogether  secondary 
importance  in  comparison  with  the  inflammation  which  is  at  once 
set  up. 

Among  degenerative  changes  duo  to  disorders  of  nutrition  we  may 
mention  fatty  degeneration  of  the  epithelium  and  amyloid  degeneration 
of  the  fibrous  structures.  The  former  occurs  in  emphysema  and  in 
poisoning  by  phosphorus  and  arsenic,  the  latter  in  conditions  which  lead 
to  the  like  change  elsewhere.  It  is  however  to  be  kept  in  mind  that  the 
lung  is  on  the  whole  but  rarely  the  seat  of  amyloid  change,  and  that  the 
walls  of  the  blood-vessels  are  most  apt  to  be  affected. 

Calcification  of  the  fibrous  stroma  of  the  lung  is  rare,  except  in  cases 
where  the  tissue  has  been  morbidly  altered  by  antecedent  inflammation. 

References :— Buttl,  Lungenentzundung,  Tuberculous  u.  Sehimndsucht  187S 
(fatty  and  amyloid  change);  Cobnil  and  Bbault,  Jaum*  de.  VanaL  et  de  la 
phyidoL  xviiL  1882  (phosphorus  and  arsenic!  poisoning);  Cornil*,  Arch,  de  physiok 
1874  (hyaline  degeneration);  Zaun,  YircK  Arch,  vol.  73  (stratified  corpora 
amylacea);  von  Recklinghausen,  AUgem.  Patfi.  Berlin  1883  (ditto);  Chiaej, 
Wien,  med.  Woch.  1,  1878  (calcification);  Hlava,  Wien,  med.  Blatter  86,  1883 
(calcification  of  pulmonary  vessels)}  Oam,  Lehrb.  d.  spec  path,  Anat.  ii,  Berlin 
1685, 
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PULMONARY   INFLAMMATIONS  IN  GENERAL. 

596.  All  acute  i  nil  animations  of  tho  fang  of  any  intensity  are 
marked  by  exudation  into  the  respiratory  air-spaces,  the  exudation  fol- 
lowing upon  an  initial  congestive  hyperemia  of  the  lung-tissue. 

Tho  exudation  either  consists  of  a  clear  albuminous  liquid  (as  in 
inflammatory  oadema),  or  contains  a  large  number  of  leucocytes  (as  in 
catharrhal  or  purulent  inflammation)  or  of  red  blood-cells  (hemorrhagic 
exudation). 


J,     .•  i 

FW.    Hi.      RaOWCT   BBONCnOPWECTIIONlA. 

{Section  treated  with  MuUer't  fluid  and  picrocarmine ,  and  mounted  in  glycerine  ;     X  SDttJ 

a,  abeolar  septa  with  distended  capillaries  «,  detached   epithelial   cells,   nucleus    Utile 

b,  detached  epithelial  plates,  nucleated  and  altered 

non-nucleated  /,  swollen  epithelial  cells,  nucleus 

c  d,  epithelial  platen  containing  granules  and  granules 

oil-globules  around  the  nuclei  a,  leucocytes 

This  exudation  is  always  followed  by  more  or  loss  marked  desqi 
tion  of  the  epithelium  lining  tho  alveoli,  alveolar  ducts,  and  respi 
bronchioles. 

The  large  nucleated  and  non-nncleated  epithelial  plates  (i'ig.  224  b) 
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are  often  detached  unaltered;  when  the  exudation  is  sudden  and  abun- 
dant they  are  often  shed  in  coherent  flakes.  Oil -globules  frequently  occur 
in  them  (e),  usually  aggregated  around  the  nucleus  (d). 

The  small  protoplasmic  nucleated  epithelial  cells  are  also  partially 
detached;  many  however  remain  all  but  unaltered  (e),  appearing  only  a 
little  swollen  or  studded  with  fat-granules  (f)  which  to  some  extent 
obscure  the  nucleus. 

The  blood-vessels  are  at  first  distended  with  blood  (a),  the  alveolar 
septa  and  walls  of  the  bronchi  being  saturated  with  liquid  and  beset 
with  a  moderate  number  of  extravasated  leucocytes.  The  lymphatics 
also  contain  some  exuded  liquid,  and  the  lymphatic  glands  are  swollen. 
When  tbe  onset  of  the  inflammation  is  less  sudden  the  exudation  is  at 
first  more  scanty,  and  the  epithelial  desquamation  is  accordingly  less 
extensive. 

The  lung-tissue  when  recently  inflamed  is  reddened,  contains  little 
air  or  none,  and  on  pressure  yields  a  more  or  loss  turbid  gray  or  grayish- 
red  or  even  blood-stained  liquid. 


The  changes  in  the  pul m an ary  epithelium  aud  blood-vessels  which  accompany 
the  beginning  of  inflammation  have  frequently  been  the  subject  of  investigation 
histological  and  experimental.  Experimenters  have  set  up  inflammation  in  the 
lung  either  by  cutting  the  vagus  nerve  or  the  recurrent  laryogeal  nerve,  or  by 
injecting  irritating  liquids  such  as  solution  of  perchloride  of  iron  or  solution  (I 
per  cent)  of  nitrate  of  silver.  Section  of  these  nerves  causes  paralysis  of  the 
laryngeal  muscles,  and  saliva  aud  other  matters  get  into  the  air-passages  from 
the  mouth  When  these  are  aspirated  into  the  alveoli  they  set  up  a  local  inflam- 
mation, which  is  well-adapted  for  purposes  of  investigation. 

References;— Traube,  Oesamm.  Abhandl,  L  Berlin  1871;  Colbero,  Deid.  Arch, 
f.  klin.  Med.  n.  I860;  FbibdlaNdkk,  Untertuch.  fiber  Lungenentzurulung  Berlin 
1873,  Virch.  Arch,  vol,  08;  Fret,  Die  path.  Lungenvcr&nderungen  nach  L&h- 
mungd.  N.vagi  Leipzig  1877;  Sommerbrodt,  Virch.  Arch.  vol.  f»5;  Veraouth, 
tb«f.  vol.  83;  Wagner,  Arch.  <L  Heilk.  vn.,  vin.;  Curschmann,  Deut.  Arch./, 
klin,  MerL  xxxn,;  Cornil  and  Ranvier,  Man.  Path.  Hist,  n,  Loudon  1881; 
Feld,  JSjcperimznL  Beitr&ge  z.  Schtuck-  und  Vagmpneumonie  In.  Diss.  Bonn 
1875;  Feuerstack,  Ueberd.  Verhalten  d.  Epithet*  d.  Lungenaloeoten  bet  d.  fibri- 
ndsen  Pneumonie  GQttingen  1882;  Hamilton,  Pathology  of  bronchitis  Loudon 
1883. 


597.  When  the  exudation  has  reached  its  highest  point  the  affected 
tissue  is  usually  devoid  of  air,  the  alveoli  being  filled  with  the  exuded 
matters  and  with  desquamated  epithelium.  We  may  distinguish  certain 
varieties  of  pulmonary  inflammation  by  the  nature  of  the  accompanying 
exudation. 

In  heetnr)rrahagic  inflammation  the  chief  contents  of  the  alveoli 
are  red  blood-corpuscles,  and  the  inflamed  region  has  a  dark-red  or 
brown  color. 

In  catarrhal  inflammation  the  contents  of  the  alveoli  consist 
mainly  of  liquid  and  small  rounded  cells  with  some  admixture  of  larger 
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exudations  of  this  kind  consist  chiefly  of  liquid  mingled 
blood-cells  and  epithelium,  coagulation  setting  in  a? 
Mood  cells  dissolve. 


these  larger  cells  are  the  more  namer 
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large  cells  are  detached  alveolar  epithelial 

by  no  means  always  the  case,  for  such  cells  are 

from  extravasated  leucocytes.     A  portion  of 
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is  characterized  by  the  coagulation  of 
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parenchyma  accordingly  becomes  firm  and  resistant,  resembling  liver  in 
consistence:  the  condition  is  therefore  described  as  hepatization  of  the 
lung.  The  surface  on  section  is  usually  rough  and  granulated,  the 
coagula  projecting  somewhat  from  the  cut  alveolar  walls.  The  color 
varies  from  deep-red  (red  hepatization)  to  grayish-red  or  grayish-yellow 
(gray  hepatization),  according  to  the  amount  of  blood  that  is  present 
and  the  composition  of  the  exudation. 

In  many  forms  of  pulmonary  inflammation  the  changes  within  the 
contents  of  the  alveoli  are  those  that  are  most  striking  and  important, 
the  changes  in  the  parenchyma  itself  being  of  secondary  significance. 
These  forms  have  been  described  as  superficial  in  contradistinction  to 
interstitial  inflammations;  in  the  latter  marked  changes  (infiltration* 
hyperplasia,  etc.)  are  simultaneously  set  up  in  the  connective  tissues 


FlO.   287.      GASMATOtO    LOBULAR   BBO!<CHOP*ElrMO.YUk_ 

(8ecUon  hardened  in  alcohol  and  stainea  \oith  hmmatoxyUn 

a,  alveolar  septa  Infiltrated  with  cells 

6,  venule  with  infiltrated  wall 

c.  alveoli  filled  with  large  epithelioid  cells 


d\  alveolar  contents  consisting  of  granular  and 
fibrinous  coagula 


(Fig.  227  a  b).  The  distinction  can  frequently  be  made,  but  it  is  not 
exactly  one  of  kind,  as  the  two  forms  pass  the  one  into  the  other  through 
a  number  of  transitional  stages. 

Cellular  infiltration  of  tho  lung-tissue  is  never  entirely  absent  in 
any  pulmonary  inflammation;  but  in  some  varieties  it  is  sligbt  and 
transient,  in  others  intense  and  persisting.  There  is  always  in  like 
manner  a  certain  amount  of  exudation  into  the  lymphatic  vessels. 

The  extent  of  the  inflammatory  change  varies  greatly  in  different 
cases,  and  accordingly  wt*  have  forms  described  as  miliary,  nodular, 
lobular,  and  lobar. 
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When  the  inflamed  part  of  the  lung  is  close  to  the  pleural  surfacet 
the  pleura  in  general  becomes  inflamed  at  the  same  time.  Hyperemia 
is  first  induced,  and  a  more  or  less  abundant  exudation  is  then  poured 
out  on  the  free  surface. 

593.  Terminations  of  pulmonary  inflammation*  The  mo* 
favorable  issue  is  in  resolution,  the  exudation  being  removed  and  the 
altered  tissue  restored.  The  exudation  may  be  removed  by  expectora- 
tion, but  the  greater  part  is  re-absorbed. 

In  many  forms  of  inflammation  the  pulmonary  vessels  continue  per- 
meable to  injections  throughout  the  entire  course  of  the  affection  (Figs, 
225,  226),  and  the  lymphatics  in  like  manner  are  not  permanently 
obstructed  by  the  inflammatory  exudation.  Resorption  therefore  got* 
on  continuously,  the  exuded  matters  being  carried  off  directly  in  a  mow 
or  less  altered  condition.  Coagulated  and  cellular  exudations  must  of 
course  become  partially  liquefied  before  they  can  be  re-absorbed.  Tail 
liquefaction  is  brought  about  by  fatty  and  mucoid  change  and  by  disin- 
tegration and  breaking  up  of  the  cells  and  fibrin,  a  turbid  pulpy  liquid 
containing  granular  detritus  is  thus  formed. 

While  the  exudation  is  in  process  of  disintegration  within  the  pul- 
monary tissue  a  certain  amount  of  inflammatory  action  persists,  mani- 
fested chiefly  by  the  continued  extravasation  of  leucocytes.  The 
leucocytes  play  a  part  in  the  process  of  resorption  by  taking  up  into 
their  protoplasm  fragments  of  the  unliquefied  detritus  and  can 
these  with  them  into  the  lymphatic  channels.  At  the  same  tim- 
loss  of  alveolar  epithelium  is  made  good  by  regenerative  multiplication 
of  the  intact  epithelial  cells.  When  the  new  cells  continue  to  be  shed 
as  they  are  produced  we  have  the  coudition  known  as  chronic  desquama- 
tive catarrh. 

A  second  but  comparatively  rare  issue  is  in  suppuration.  It  is 
characterized  anatomically  by  an  extremely  abundant  accumulation  of 
leucocytes  within  the  alveoli  and  in  their  walls,  together  with  progres- 
sive disintegration  and  liquefaction  of  the  latter.  This  destructive  pro- 
cess is  set  up  by  the  presence  of  some  intensely  irritant  agent,  giving 
rise  to  ferments  which  dissolve  the  pulmonary  tissue. 

A  third  issue,  also  not  very  common,  is  in  gangrene.  The  condi- 
tions for  its  appearance  are — first,  extreme  disturbance  and  in  parts  sup- 
pression of  the  circulation,  and  secondly,  the  presence  in  the  affected 
part  of  putrefactive  micro-organisms.  The  gangrenous  tissue  is  trans- 
formed into  a  dark -brown  dirty  mass,  changing  presently  into  a  g: 
isb-black  foul-smelling  sanious  pulp  or  pus:  this  at  first  contains  ah; 
and  fragments  of  pulmonary  tissue,  but  these  too  at  length  dissolve  and 
disappear.  The  gangrenous  pus  contains  various  chemical  products  of 
disintegration  of  albumen  and  fat,  such  as  leucin,  ty rosin,  margarm. 
volatile  fatty  acids,  especially  butyric,  sulphuretted  hydrogen,  ammonia, 
etc*     The  more  solid  contents  include  granular  detritus,  pus-corpuscles, 
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pigment,  shreds  of  lung- tissue,  oil-globules,  margarin-needles,  crystals 
of  triple- phosphate,  and  various  mtero-organiams.  The  latter  are  the 
prime  cause  of  the  chemical  decomposition  and  of  the  disintegration  of 
the  pulmonary  tissue.  According  to  Filehkte  a  certain  ferment  is 
formed  by  them  which  acts  like  trypsin,  and  in  alkaline  solutions  quickly 
dissolves  elastic  tissue. 

Caseation  most  frequently  occurs  as  a  eequel  of  tuberculous  inflam- 
mation, though  it  is  also  not  entirely  absent  in  the  other  forms.  It 
would  thus  appear  to  depend  upon  some  peculiar  property  of  the  excit- 
ing cause  of  the  inflammation,  though  under  special  conditions  it  may 
occnr  in  connection  with  inflammations  which  usually  terminate  in  a  more 
favorable  way.  80  far  as  mere  morbid  anatomy  is  concerned  we  may  say 
that  caseation  takes  place  most  frequently  in  inflammations  which  are 
characterized  by  dense  cellular  infiltration  of  the  parenchyma  of  the 
lung  and  accompanied  by  extensive  alteration  of  the  walls  of  the  lym- 
phatics and  blood-vessels.  The  latter  feature  is  most  marked  in  tuber- 
culous inflammation,  and  thus  tbe  anatomical  and  the  sefciological  char- 
acters are  in  this  regard  largely  co-extensive. 

In  caseous  degeneration  the  exudation  within  the  aveoli  necroses,  and 
is  in  the  firat  instance  transformed  into  a  fibrinous  and  granular  mass 
(Fig,  227),  In  other  cases  it  appears  homogeneous,  or  the  extravasated 
cells  lose  their  nuclei  and  break  down  into  fatty  granular  detritus.  As 
a  rule  the  alveolar  walls  also  become  Bpeedily  necrotic  and  caseous.  The 
vessels  are  blocked  up,  the  nuclei  of  the  tissue-cells  disappear,  the  con- 
tours of  the  tissue-fibres  become  indistinct,  and  at  length  the  pulmonary 
tissue  becomes  granular  or  homogeneous  and  structureless,  almost  or 
altogether  indistinguishable  from  the  caseous  exudation  proper.  When 
the  walla  of  the  larger  vessels  have  been  much  infiltrated  they  too  become 
caseous  in  like  manner. 

The  last  and  not  uncommon  termination  of  a  pulmonary  inflamma- 
tion is  in  the  formation  of  new  fibrous  tissue  and  cirrhosis. 

New  fibrous  tissue  is  developed  when  the  cellular  infiltration  of  the 
parenchyma  of  the  lung  is  long-continued,  the  circulation  at  the  same 
time  remaining  ample  for  the  nutrition  of  the  part.  lu  such  conditions 
large  formative  or  fibroblastic  cells  make  their  appearance  first  in  the 
alveolar  walls  (Fig.  228  a)  and  in  the  circumvascular,  peribronchial,  and 
interlobular  connective  tissue,  and  at  length  in  tbe  pleura  also.  These 
ceils  develop  into  fibrous  tissue  in  the  usual  way  (Art.  108),  and  so  give 
rise  to  thickening  of  the  affected  parts  and  consequently  to  diminution 
of  the  respiratory  spaces.  As  collapse  very  commonly  accompanies  this 
fibroid  change  the  thickened  alveolar  walls  speedily  come  into  contact 
and  cohere,  and  the  corresponding  aveolar  cavities  are  obliterated.  Some 
of  the  alveoli  however  may  remain  open,  and  these  become  lined  with 
short  cylindrical  epithelial  cells,  bo  that  on  section  they  somewhat  re- 
semble the  acini  of  a  gland, 
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Not  infrequently  the  fibrous  hyperplasia  in  the  alveolar  walla  is 
accompanied  by  a  like  development  within  the  alveoli:  large  epithelioid 
formative  cells  (Fig.  228  d)  make  their  appearance  in  the  alveolar  eon- 
tents,  and  growing  out  as  bands  or  strings  of  cells  (e)  or  as  bud-like  pro- 
cesses from  the  alveolar  wall  traverse  the  exudation  in  various  directions 
At  the  same  time  buds  and  outgrowths  spring  from  the  capillaries  of  the 
alveolar  wall  {</);  these  push  their  way  into  the  new  tissue  and  being 
transformed  into  blood-vessels  provide  for  its  nutrition.  The  whole 
process  corresponds  closely  with  that  by  which  a  thrombus  is  organized 
(Art  255). 

Pulmonary  tissue  thus  thickened  by  fibroid  induration  is  firm  and 
tough  and  usually  devoid  of  air.  Its  color  varies  from  white  to  sJatj* 
gray  or  even  black,  according  to  the  amount  of  pigment  present. 


Fra.  223.    Ooowth  of  tcbbocs  tissue  or  tbx  walls  and  or  TVS  cawnurre  or  ajt 


{Rtzmatoxylin  ttaining:  X  150.) 
o,  alveolar  wall  thickened  and  fibroid  d ,   Intra-alveolar  formative  cells 

■,  string  of  fusiform  fibroblasts 


b,  small  leucocytes 


c,  fibrinous  and  cellular  exudation 


gt  new  formed  blood*  vc 


Caseation  and  fibroid  induration  are  very  frequently  met  with  in 
combination,  the  caseous  foci  being  surrounded  and  enclosed  by  new  and 
cellular  fibrous  tissue. 

599.  Causes  of  pulmonary  inflammation.  The  inflammation* 
of  the  lung  are  set  up  by  irritants  reaching  it  by  way  of  the  blood- 
vessels or  of  the  bronchi,  or  by  extension  from  the  pleura  or  mediasti- 
num. Wo  may  therefore  conveniently  consider  these  inflammations 
according  to  their  various  modes  of  origin. 

As   regards   the  pulmonary  inflammations  whose  exciting 
referable  to  the  blood  it  must  be  observed  that  the  lung  is  not  on 
whole  so  liable  as  other  organs  to  be  the  seat  of  contaminating  deposit 
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from  the  blood.  Thus  pigment- granules  and  micro  organisms  may  cir- 
culate freely  through  the  capillaries  of  the  lung  without  being  arrested; 
this  is  doubtless  due  to  the  fact  that  the  capillaries  are  comparatively 
wide  and  the  blood-stream  rapid.  Deposits  from  the  blood  do  however 
occur,  and  thus  we  moot  with  forms  of  hematogenous  infiltration  and 
hematogenous  (bacterial)  infection. 

When  the  blood  contains  an  excessive  proportion  of  white  corpuscles, 
these  may  accumulate  in  great  numbers  in  the  capillaries  of  the  lung, 
and  by  extravasation  in  the  tissues  also,  and  give  rise  to  leukemic 
in  nitration.  Fat  and  oil-globules  circulating  in  the  blood  (as  in  lipae- 
mia)  are  apt  to  collect  in  the  pulmonary  vessels  causing  fatty  embolism; 
and  in  anthrax  the  specific  bacilii  frequently  crowd  the  capillaries  so  as 
to  look  Hke  an  artificial  injection  of  them. 

Four  kinds  of  hsm&togeaous  infective  inflammation  are  described; 
they  may  be  described  as  pneumonias  in  a  restricted  sense  of  the  term. 
They  are — true  croupous  pneumonia,  embolic  septic  (suppurative  or 
gangrenous)  pneumonia,  embolic  tuberculosis,  and  embolic  syphilis. 
They  are  probably  all  due  to  bacterial  infection,  and  we  must  assume 
that  the  bacteria  are  conveyed  by  the  blood. 

What  we  may  term  the  pteurosfeiious  pneumonias  are  closely 
allied  to  those  just  referred  to.  The  inflammatory  process  extends  from 
the  pleura  to  the  lung-tissue  chiefly  along  the  interlobular  lymphatic 
channels,  though  here  and  there  it  passes  thence  directly  to  the  peri- 
bronchial tissue  and  to  the  pulmonary  parenchyma.  The  antecedent 
pleuritic  affection  is  generally  itself  hnemutogenous.  Traumatic  pneu- 
monia may  be  considered  as  a  special  pleurogenous  variety ,  pleura  and 
lung  being  generally  injured  simultaneously. 

An  inflammation  of  the  lung  induced  by  an  irritant  conveyed  to  the 
parenchyma  by  the  bronchi  is  described  as  a  broncho-pneumonia.  It 
is  immaterial  whether  the  bronchi  themselves  are  previously  or  simulta- 
neously inflamed  or  not. 

600.  Inhaled  impurities.  The  lungs  are  by  reason  of  their  func- 
tion exposed  to  the  access  of  numerous  impurities.  We  all  inhale  a  cer- 
tain amount  of  dust  with  the  air  of  the  street  or  of  the  house,  while  in 
certain  occupations  the  amount  of  dust  necessarily  inhaled  is  very  con- 
siderable. Workers  in  stone  of  all  kinds,  masons,  bricklayers,  potters, 
inhale  mineral  and  earthy  dust;  workers  in  metal  such  as  grinders, 
gilders,  braziers,  typefounders,  and  so  on,  inhale  metallic  particles; 
millers,  colliers,  coal-heavers,  chimney-sweeps,  bakers,  cabinet-makers, 
rope-makers,  cigar-makers,  and  workers  in  spinning  and  weaving  mills, 
live  in  an  atmosphere  charged  with  dust  of  vegetable  origin.  Brush- 
makers,  upholsterers,  barbers,  cloth-dressers,  and  hat-makers  breathe  air 
containing  animal  dust;  and  glass- workers,  street-sweepers,  etc.  dust  of 
various  other  kinds. 

A  large  proportion  of  the  dust  thus  inhaled  is  caught  in  the  air- 
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squamous  cells  (Fig.  225).  When  these  larger  cells  are  the  more  numer- 
ous (Fig.  227  c)  the  affection  is  often  spoken  of  as  desquamative  catarrh, 
the  assumption  being  that  the  large  cells  are  detached  alveolar  epithi 
plates.  This  is  however  by  no  means  always  the  case,  for  such  cells 
not  infrequently  developed  from  extravasated  leucocytes.  A  portion  ol 
lung  affected  with  catarrh  looks  red,  grayish -red,,  gray,  or  grayish-yel- 
low according  as  it  contains  much  or  little  blood;  on  pressure  it  yields  a 
grayish  liquid  more  or  less  mingled  with  blood. 

Croupous  Inflammation  is  characterized  by  the  coagulation  of  the 
exudation,  fine  threads  of  fibrin  appearing  between  the  cells  contained 
in  the  extravasated  liquid  (Fig.  226)  and  making  the  whole  cohere  into 
a  compact  Benu-solid  mass. 

Coagulated  exudations  of  this  kind  consist  chiefly  of  liquid  mingled 
with  red  and  white  blood-cells  and  epithelium,  coagulation  setting  in  a* 
the  white  blood -cells  dissolve. 


<£> 


Fio.  fflS.  Fio.  28ft. 

Flo.  285.    Catarrhal  broncho«*rumoj*ia, 
(Infected  preparation  ttainod  with  hrnmatoryiin  ;    X  80.) 
An  alveolus  filled  with  liquid  and  with  large  and  small  colorless  i 

Fio.  888.    Croupous  frxumokia  (rku  hkpatueatioji). 
(Injected  preparation  gtained  with  KaematoxyUn  i    X  80.) 
An  alveolus  filled  with  a  coagulated  exudation  containing  red  and  white  oorpuacie*  and 

cells 


Another  form  of  coagulation  is  observed  in  exudations  containing 
many  large  cells  (Fig.  227)  and  tending  to  become  caseous  at  a  later 
stage.  In  these  the  cells  break  up  and  dissolve  entirely,  forming  with 
the  exuded  liquid  a  granular  and  fibrinous  mass  (d):  when  recent  this 
contains  a  few  nuclei,  but  soon  these  too  disappear  and  the  mass  becoi 
uniformly  fibrinous.  The  two  forms  of  coagulation  are  met  with 
combination. 

The  coagulated  exudation  is  more  or  leas  solid,  and  the  affected 
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parenchyma  accordingly  becomes  firm  and  resistant,  resembling  liver  in 
consistence:  the  condition  is  therefore  described  as  hepatization  of  the 
lung.  The  surface  on  section  is  usually  rough  and  granulated,  the 
coagula  projecting  somewhat  from  the  cut  alveolar  walls.  The  color 
varies  from  deep-red  (red  hepatization)  to  grayish-red  or  grayish-yellow 
(gray  hepatization),  according  to  the  amount  of  blood  that  is  present 
and  the  composition  of  the  exudation. 

In  many  forms  of  pulmonary  inflammation  the  changes  within  the 
contents  of  the  alveoli  are  those  that  are  most  striking  and  important, 
the  changes  in  the  parenchyma  itself  being  of  secondary  significance. 
These  forms  have  been  described  as  superficial  in  contradistinction  to 
interstitial  inflammations;  in  the  latter  marked  changes  (infiltration, 
hyperplasia,  etc.)  are  simultaneously  set  up  in  the  connective  tissues 


Fio.  JH7.    Gaotlatoio  Loauuta  bronchopctto oiru. 
{Section  hardened  in  alcohol  and  utainea  with  hematoxylin  :    x  13).) 

'  mptft  infiltrated  with  cells 

b,  venule  with  infiltrate  I  wall 

c,  alveoli  filled  with  Urge  epithelioid  cells 


d,  alveolar  contents  consisting  of  granular 
fibrinous  coagula 


(Fig.  227  a  b).  The  distinction  can  frequently  be  made,  but  it  is  not 
exactly  one  of  kind,  as  the  two  forms  pass  the  one  into  the  other  through 
a  number  of  transitional  stages. 

Cellular  infiltration  of  the  lung-tissue  is  never  entirely  absent  in 
any  pulmonary  inflammation;  but  in  some  varieties  it  is  slight  and 
transient,  in  others  intense  and  persisting.  There  is  always  in  like 
manner  a  certain  amount  of  exudation  into  the  lymphatic  vessels. 

The  extent  of  the  inflammatory  change  varies  greatly  in  different 
cases,  and  accordingly  we  have  forms  described  as  miliary,  nodular, 
lobular,  and  lobar. 
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When  the  inflamed  part  of  the  lung  is  close  to  the  pleural  surface, 
the  pleura  in  general  becomes  inflamed  at  the  same  time.  Hyperemia 
is  first  induced,  and  a  more  or  less  abundant  exudation  is  then  poured 
out  on  the  free  surface. 

593.    Terminations  of  pulmonary  inflammation.     The    most 
favorable  issue  is  in  resolution,  the  exudation  being  removed  and 
altered  tissue  restored.     The  exudation  may  be  removed  by  expectora- 
tion, but  the  greater  part  is  re-absorbed. 

In  many  forms  of  inflammation  the  pulmonary  vessels  continue  per- 
meable to  injections  throughout  the  entire  course  of  the  affection  (Figs. 
225,  226),  and  the  lymphatics  in  like  manner  are  not  permanently 
obstructed  by  the  inflammatory  exudation.  Resorption  therefore  goes 
on  continuously,  the  exuded  matters  being  carried  off  directly  in  a  more 
or  less  altered  condition.  Coagulated  and  cellular  exudations  must  of 
course  become  partially  liquefied  before  they  can  be  re-absorbed.  This 
liquefaction  is  brought  about  by  fatty  and  mucoid  change  and  by  disin- 
tegration and  breaking  up  of  the  cells  aud  fibrin,  a  turbid  pulpy  liquid 
containing  granular  detritus  is  thus  formed. 

While  the  exudation  is  in  process  of  disintegration  within  the  pul- 
monary tissue  a  certain  amouut  of  inflammatory  action  persists,  mani- 
fested chiefly  by  the  continued  extravasation  of  leucocytes.  The 
leucocytes  play  a  part  in  the  process  of  resorption  by  taking  up  into 
their  protoplasm  fragments  of  the  unliquefied  detritos  and  carrying 
these  with  them  into  the  lymphatic  channels.  At  the  same  time  the 
loss  of  alveolar  epithelium  is  made  good  by  regenerative  multiplication 
of  the  intact  epithelial  cells.  When  the  new  cells  continue  to  be  shed 
as  they  are  produced  we  have  the  condition  known  as  chronic  desquama- 
tive catarrh. 

A  second  but  comparatively  rare  issue  is  in  suppuration.  It  is 
characterized  anatomically  by  an  extremely  abundant  accumulation  of 
leucocytes  within  the  alveoli  and  in  their  walls,  together  with  progres- 
sive disintegration  and  liquefaction  of  the  latter.  This  destructive  pro- 
cess is  set  up  by  the  presence  of  some  intensely  irritant  agent,  giving 
rise  to  ferments  which  dissolve  the  pulmonary  tissue. 

A  third  issue,  also  not  very  common,  is  in  gangrene.  Tho  condi- 
tions for  its  appearance  are — first,  extreme  disturbance  and  in  parts  sop* 
pression  of  the  circulation,  and  secondly,  the  presence  in  the  affected 
part  of  putrefactive  micro-organisms.  The  gangrenous  tissue  is  trans- 
formed into  a  dark-brown  dirty  mass,  changing  presently  into  a  green* 
ish-black  foul-smelling  sanious  pulp  or  pus:  this  at  first  contains  shreds 
and  fragments  of  pulmonary  tissue,  but  these  too  at  length  dissolve  and 
disappear.  The  gangrenous  pus  contains  various  chemical  products  of 
disintegration  of  albumen  and  fat,  such  as  leucin.  ty  rosin,  margarin. 
volatile  fatty  acids,  especially  butyric,  sulphuretted  hydrogen,  aram 
etc.     The  more  solid  contents  include  granular  detritus,  pus* corpuscle*. 
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pigment,  shreds  of  lung-tissoe,  oil-globules,  margarin-needles,  crystals 
of  triple-phosphate,  and  various  micro- organisms.  The  latter  are  the 
prime  cause  of  the  chemical  decern  posit  ion  and  of  the  disintegration  of 
the  pulmonary  tissue.  According  to  Filehne  a  certain  ferment  is 
formed  by  them  which  acts  like  trypsin,  and  in  alkaline  solutions  quickly 
dissolves  elastic  tissue. 

Caseation  mo.4  frequently  occurs  as  a  Bequel  of  tuberculous  inflam- 
mation, though  it  is  also  not  entirely  absent  in  the  other  forms.  It 
would  thus  appear  to  depend  upon  some  peculiar  property  of  the  excit- 
ing cause  of  the  inflammation,  though  under  special  conditions  it  may 
occur  in  connection  with  inflammations  which  usually  terminate  in  a  more 
favorable  way.  So  far  as  mere  morbid  anatomy  is  concerned  we  may  say 
that  caseation  takes  place  most  frequently  in  inflammations  which  are 
characterized  by  dense  cellular  infiltration  of  the  parenchyma  of  the 
lung  and  accompanied  by  extensive  alteration  of  the  walls  of  the  lym- 
phatics and  blood-vessels.  The  latter  feature  is  most  marked  in  tuber- 
culous inflammation,  and  thus  the  anatomical  and  the  oetiological  char- 
acters are  in  this  regard  largely  co-extensive. 

In  caseous  degeneration  the  exudation  within  the  aveoli  necroses,  and 
is  in  the  first  instance  transformed  into  a  fibrinous  and  granular  mass 
(Fig.  227).  In  other  cases  it  appears  homogeneous,  or  the  extravasated 
cells  lose  their  nuclei  and  break  down  into  fatty  granular  detritus.  As 
a  rule  the  alveolar  walla  also  become  speedily  necrotic  and  caseous.  The 
vessels  are  blocked  up,  the  nuclei  of  the  tissue-cells  disappear,  the  con- 
tours of  the  tissue-fibres  become  indistinct,  and  at  length  the  pulmonary 
tissue  becomes  granular  or  homogeneous  and  structureless,  almost  or 
altogether  indistinguishable  from  the  caseous  exudation  proper.  When 
the  walls  of  the  larger  vessels  have  been  much  infiltrated  they  too  become 
caseous  in  like  manner. 

The  last  and  not  uncommon  termination  of  a  pulmonary  inflamma- 
tion is  in  the  formation  of  new  fibrous  tissue  and  cirrhosis* 

New  fibrous  tissue  is  developed  when  the  cellular  infiltration  of  the 
parenchyma  of  the  lung  is  long-continued,  the  circulation  at  the  same 
time  remaining  ample  for  the  nutrition  of  the  part.  In  such  conditions 
large  formative  or  fibroblastic  cells  make  their  appearance  first  in  the 
alveolar  walls  (Fig,  228  a)  and  in  the  circum vascular,  peribronchial,  and 
interlobular  connective  tissue,  and  at  length  in  the  pleura  also.  These 
cells  develop  into  fibrous  tissue  in  the  usual  way  (Art.  108),  and  so  give 
rise  to  thickening  of  the  affected  parts  and  consequently  to  diminution 
of  the  respiratory  Bpaces.  As  collapse  very  commonly  accompanies  this 
fibroid  change  the  thickened  alveolar  wails  speedily  come  into  contact 
and  cohere,  and  the  corresponding  aveolar  cavities  are  obliterated.  Some 
of  the  alveoli  however  may  remain  open,  and  these  become  lined  with 
short  cylindrical  epithelial  cells,  so  that  on  Bection  they  somewhat  re- 
semble the  acini  of  a  gland. 
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Not  infrequently  the  fibrous  hyperplasia  in  the  alveolar  walla  U 
accompanied  by  a  like  development  within  the  alveoli:  large  epithelioid 
formative  cells  (Fig,  228  d)  make  their  appearance  in  the  alveolar  con- 
tents, and  growing  out  as  bands  or  strings  of  cells  (e)  or  as  bud-like  pro- 
cesses from  the  alveolar  wall  traverse  the  exudation  in  various  directions* 
At  the  same  time  buds  and  outgrowths  spring  from  the  capillaries  of  the 
alveolar  wall  [g)\  these  push  their  way  into  the  new  tissue  and  b 
transformed  into  blood-vessels  provide  for  its  nutrition.  The 
process  corresponds  closely  with  that  by  which  a  thrombus  is  orgat 
(Art.  255). 

Pulmonary  tissue  thus  thickened  by  fibroid  induration  is  firm 
tough  and  usually  devoid  of  air.     Its  color  varies  from  white  to 
gray  or  even  black,  according  to  the  amount  of  pigment  present. 


Frk  238.    Obowtb  ow  kbbocts  TisscTE  ut  the  walls  Ajrt>  c*  ths  oo*marrs  or  A*  ALTfcOCC*. 
(Hamatoxylin  staining:  X  150.) 
a,  alveolar  wall  thickened  and  fibroid  rf,   Intra-aiveolsr  formative  cells 


6,  small 

c,  fibrinous  and  cellular  exudation 


e,  string  of  fusiform  fibroblasts 
g,   now  formed  blood- 


Caseation  and  fibroid  induration  are  very  frequently  met  with  in 
combination,  the  caseous  foci  being  surrounded  and  enclosed  by  new  and 
cellular  fibrous  tissue. 

509.    Causes  of  pulmonary  inflammation.     The  inflammation* 
of  the  lung  are  set  up  by  irritants  reaching  it  by  way  of  the  blood- 
vessels or  of  the  bronchi,  or  by  extension  from  the  pleura  or  med; 
num.     We  may  therefore  conveniently  consider  these   inflammations 
according  to  their  various  modes  of  origin. 

As  regards  the  pulmonary  inflammations  whose  exciting  cause  is 
referable  to  the  blood  it  must  be  observed  that  the  lung  is  not  on  th* 
whole  so  liable  as  other  organs  to  be  the  seat  of  contaminating  deposit 
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from  the  blood.  Thus  pigmcnt-grann!es  and  micro-organisms  may  cir- 
culate freely  through  the  capillaries  of  the  lung  without  being  MTflatod; 
this  is  doubtless  due  to  the  fact  that  the  capillaries  are  comparatively 
wide  and  the  blood-stream  rapid.  Deposits  from  the  blood  do  however 
occur,  and  thus  we  meet  with  forms  of  haematogenotis  iuiilfcration  and 
hematogenous  (bacterial)  infection. 

When  the  blood  contains  an  excessive  proportion  of  white  corpuscles, 
these  may  accumulate  in  great  numbers  in  the  capillaries  of  the  lung, 
and  by  extravasation  in  the  tissues  also,  and  give  rise  to  leukirmir 
in  flit  rat  ion*  Fat  and  oil-globules  circulating  in  the  blood  (as  in  lipae- 
min)  are  apt  to  collect  in  the  pulmonary  vessels  causing  fatty  embolism; 
and  in  anthrax  the  specific  bacilli  frequently  crowd  the  capillaries  so  as 
to  look  like  an  artificial  injection  of  them. 

Four  kinds  of  hematogenous  infective  inflammation  are  described; 
they  may  be  described  as  pneumonias  in  a  restricted  sense  of  the  term. 
They  are — true  croupous  pneumonia,  embolic  septic  (suppurative  or 
gangrenous)  pneumonia,  embolic  tuberculosis,  and  embolic  syphilis. 
They  are  probably  all  due  to  bacterial  infection,  and  we  must  assume 
that  the  bacteria  are  conveyed  by  the  blood. 

What  we  may  term  the  pleuro;;eiious  pneumonias  are  closely 
allied  to  those  just  referred  to.  The  inflammatory  process  extends  from 
the  pleura  to  the  lung-tissue  chiefly  along  the  interlobular  lymphatic 
channels,  though  here  and  there  it  passes  thence  directly  to  the  peri- 
bronchial tissue  and  to  the  pulmonary  parenchyma.  The  antecedent 
pleuritic  affection  is  generally  itself  h Hematogenous.  Traumatic  pneu- 
monia may  be  considered  as  a  special  pleurogenous  variety,  pleura  and 
lung  being  generally  injured  simultaneously, 

Ati  inflammation  of  the  lung  induced  by  an  irritant  conveyed  to  the 
parenchyma  by  the  bronchi  is  described  as  a  broncho-pneumonia.  It 
is  immaterial  whether  the  bronchi  themselves  are  previously  or  simulta- 
neously inflamed  or  not. 

600.  Inhaled  impurities.  The  lungs  are  by  reason  of  their  func- 
tion exposed  to  the  access  of  numerous  impurities.  We  all  inhale  a  cer- 
tain amount  of  dust  with  the  air  of  the  street  or  of  the  house,  while  in 
certain  occupations  the  amount  of  dust  necessarily  inhaled  is  very  con- 
siderable. Workers  in  stone  of  all  kinds,  masons,  bricklayers,  potters, 
inhale  mineral  and  earthy  dust;  workers  in  metal  such  as  grinders, 
gilders,  braziers,  typefounders,  and  so  on,  inhale  metallic  particles; 
millers,  colliers,  coal-heavers,  chimney-sweeps,  bakers,  cabinet-makers, 
rope-makers,  cigar-makers,  and  workers  in  spinning  and  weaving  mills, 
live  in  an  atmosphere  charged  with  dust  of  vegetable  origin.  Brush- 
makers,  upholsterers,  barbers,  cloth-dressers,  and  hat-makers  breathe  air 
containing  animal  dust;  and  glass- workers,  street-sweepers,  etc.  dust  of 
various  other  kinds. 

A  large  proportion  of  the  dust  thus  inhaled  is  caught  m  tVva  to- 
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passages,  but  some  of  it  especially  in  deep  inspiration  is  carried  into  the 
parenchyma  of  the  lung,  Many  of  the  particles  adhere  to  the  walls  of 
the  alveoli;  others  are  promptly  conveyed  into  the  lymphatic  chai 
communicating  with  the  alveoli,  and  thence  are  carried  by  the  peribron- 
chial and  interlobular  lymphatics  into  the  lymphatic  glands  at  the  root 
of  the  lung. 

When  ■  considerable  number  of  dust-particles  reach  the  parenchyma 
of  the  lung  they  set  up  a  slight  inflammation  manifested  by  emigration 
of  white  blood-cells  from  the  vessels  and  the  desquamation  of  some  of 
the  alveolar  epithelial  cells. 

The  extra vasated  cells  take  up  the  foreign  particles,  sometimes 
such  abundance  that  they  have  been  fitly  termed  dust-cells  (La 
von  Ins).    They  may  be  carried  into  the  bronchioles  and  bronchi  and 
are  then  ejected  with  the  sputa.     Much  the  larger  number  of  them  are 
however  carried  into  the  lymphatics. 

Within  the  lymphatics  certain  kinds  of  dust,  such  as  chalk- particles, 
are  dissolved.  Insoluble  dusts  are  either  carried  into  the  bronchial 
glands  or  are  deposited  in  the  walla  of  the  lymphatic  vessels.  This 
deposit  takes  place  wherever  lymphatics  occur,  that  is  in  the  i  literal  veolar, 
interlobular,  subpleural,  pleural,  ci  re  urn  vascular,  and  peribronchial 
fibrous  tissues,  especially  in  those  parts  where  aggregations  of  lymphoid 
elements  are  normally  met  with.  The  particles  lie  either  free  in  the  tis- 
sues or  enclosed  in  rounded,  fusiform,  or  stellate  cells. 

Colored  dust  gives  rise  to  pigmentation  of  the  lung,  while  the  larger 
grains  appear  as  sandy  or  gritty  deposits.  Some  forms  of  dust-deposit, 
in  particular  those  which  give  rise  to  marked  change  in  the  lun£,  have 
received  special  names.  The  most  frequent  as  well  n  the  best-known 
form  is  that  due  to  the  inhalation  of  soot  or  coal-dust,  by  which  the  luog 
becomes  dark-gray  or  black ;  it  is  variously  described  as  aiithracosis  or 
pneumonovoniosU  anthracotica  (navts  dust,  av8pa£  coal),  and  the 
lung  as  collier's  or  miner's  lung.  This  form  of  pigmentation  is  very 
common,  and  is  seldom  entirely  absent  in  adult  lungs.  It  must  how- 
ever be  remembered  that  all  black  pigmentations  of  the  lung  are  not 
anthracotie,  for  Mack  pigment  is  frequently  a  derivative  of  the  coloring- 
matter  of  the  blood  (Arts.  f>8,  268).  A  second  form  is  the  so-called 
siderosis  (compare  Art.  268)  or  pnmmonoconio&is  siderotica  (criSrjpos 
iron)  of  Zenker,  due  to  the  inhalation  of  metallic  dust;  in  the  lung  it 
appears  as  oxide  or  sesquioxtde  or  phosphate  of  iron.  Oxide  of  iron 
(rouge)  is  used  as  a  pigment  and  as  a  polishing- material;  it  gives  rise  to 
a  brick-red  pigmentation  of  the  lung,  the  other  iron-compounds  tending 
rather  to  blacken  it.  The  deposit  of  stone-dust,  especially  of  quarts, 
flint,  and  glass,  has  been  called  chalcosis  (*«*«£  grit);  dust  from 
clay  as  inhaled  by  porcelain- workers  and  makers  of  artificial  ultramarine 
gives  rise  to  alu  initios  is.     Grinders  inhale  mixtures  of  steei-dust  and 
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grit  which  cause  the  affection  known  as  grinder's  asthma  or  grinder's 
rot. 

Pearson,  Thomson,  Robin  and  others  surmised  that  part  at  least  of  the  black 
pigmentation  eo  frequently  found  in  the  lung  was  derived  from  inhaled  soot  and 
coal-dust:  Traube  verified  this  by  actually  demonstrating  the  presence  of  micro- 
scopic partklea  of  coal  in  the  lung  and  sputum.  Cohnheih  thinks  that  the  black 
pigment  of  the  lung  is  entirely  of  this  nature;  but  Viuchow  is  no  doubt  right  in 
referring  some  of  it  to  altered  blood-pigment.  Ziegler  has  found  that  in  a  very 
large  number  of  cases  the  lung-tissue  and  the  bronchial  glands  contain  broken- 
down  red  corpuscles,  corpuscle-carrying  cells,  yellow  and  brown  flakes,  and 
granules  of  pigment.  This  is  especially  the  case  in  parts  that  have  been  altered 
in  any  way  by  inflammation, 

Zenker's  researches  were  the  first  to  give  us  precise  information  on  siderosis. 

Kcssmaul,  Schmidt,  and  Meinel  have  examined  the  mineral  residue  (ash)  of 
lung-tissue,  and  have  shown  that  in  clialicosis  the  amount  of  silica  present  is 
remarkably  increased.  Lewin,  VillarET,  Crocq,  von  Ins,  Ruppert,  Schotte- 
UUS,  and  others  have  experimented  on  dust-inhalation. 

References:— Pearson,  Phil.  Traits.  1813;  Thomson,  Med.  chin  Trans,  xx.. 
xxt,  (1837);  Robin,  TraiU  de  chimie  anatomique  m.  (1853);  Traube,  Deutsctm 
Klinik  1860;  Zenker,  Deut.  Arch,/,  klin,  Med.  xiil;  Kussmaul,  ibid,  n.;  Grern- 
HOW,  Lancet  1,  1869,  Trans.  Path*  Soc.  XVI.  et  seq.%  Report  of  Med,  Ojf.  to  Privy 
Council  1861;  MEINEL,  Deut  Viertetf.f.  OffentL  Gesundh,  1870;  Virchow,  Virch. 
Arch.  vols.  1,  85,  Edin.  Med.  Journ.  1858;  Lewin,  Beitr&ge  z.  Inhalationsthernpie 
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601.  The  kinds  of  dust  described  in  the  last  article,  when  in  small 
quantities,  give  rise  to  no  serious  change  in  the  lung,  other  than  pig- 
mentation. This  is  especially  true  of  coal-dust  of  which  very  consider- 
able quantities  may  be  inhaled  without  injury.  Metal-dust  and  grit  are 
more  dangerous,  for  in  any  but  small  amounts  they  set  up  inflammations 
which  in  some  cases  are  not  slight  or  transient  but  give  rise  to  very 
marked  alteration  in  the  lungs.  Dust-inhalation  is  thus  the  exciting 
cause  of  a  group  of  bronebopueumonio  affections  ending  in  chronic  pul- 
monary change. 

If  insoluble  dust  is  capable  of  acting  in  this  way,  much  more  will 
dust  containing  soluble  chemically- active  substances,  and  organized  or 
microparositic  irritants. 

The  air  we  breathe,  especially  in  thickly-populated  places,  very  fre- 
quently contains  such  matters,  and  some  of  them  must  reach  the  lung 
and  be  deposited  on  the  alveolar  walls  or  enter  its  tissue  or  the  lym- 
phatics.    Many  of  them  do  no  noticeable  harm,  others  and  eaoeciail^  tWi 
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micro-organisma  pass  from  the  lung  into  other  parts  of  the  body,  and  net 
as  the  specific  causes  of  infective  disease.  Others  again  givo  riae  to  local 
inflammatory  change  in  the  lung  itself  at  the  places  where  they  settle. 
The  bacillus  of  tuberculosis  (or  its  spores)  is  probably  the  most  rtril 
example,  and  there  is  no  doubt  that  other  disease-producing  agents  reach 
and  act  on  the  lung  in  a  similar  way. 

In  addition  to  these  irritants  inhaled  with  the  air  from  the  atmo- 
sphere without,  we  may  huve  disease  set  up  by  inhalation  of  matter? 
derived  from  the  body  itself,  and  carried  into  the  alveoli  of  the  hm 
from  the  mouth,  nose,  pharynx,  larynx,  or  air-tubes.  Saliva  and  parti- 
cles of  food  may  be  aspirated  instead  of  swallowed,  and  pus  from  the 
larynx  or  bronchi  may  be  carried  into  the  respiratory  parenchyma  instead 
of  being  coughed  up.  The  former  occurs  iu  very  young  or  comatose 
patients,  and  the  latter  in  those  suffering  from  laryngitis  or  brooch 

These  substances  when  thus  aspirated  usually  set  up  more  or  to 
intense  inflammation,  especially  when  they  are  putrescent  or  contain 
putrefactive  organisms,  or  specifically  virulent  agents  such  as  the  bacilli 
of  tuberculosis  or  of  glanders. 

Very  various  forms  of  bronchopneumonia,  specific  and  non-specific, 
are  thus  induced,  their  course  and  character  depending  on  the  nature  of 
the  exciting  cause.  Tubercle-bacilli  give  rise  to  inflammatory  processes 
tending  to  caseation;  the  products  of  catarrhal  bronchitis  as  a  rule  set 
np  a  similar  catarrhal  bronchopneumonia,  slight  and  usually  transient 
in  character;  pus  from  a  perichondritic  laryngeal  abscess  tends  to  oust 
violent  suppurative  inflammation  of  the  lung,  and  putrescent  particles  of 
food  may  lead  to  gangrene. 

Many  experiments  have  been  mad©  on  the  action  of  saliva,  decomposing 
organic  substances,  and  bacteria,  when  aspirated  into  the  lung.  The  numerous 
experiments  on  so-called  vagus- pneumonia  are  of  thia  nature.  This  form  of 
inflammation  is  observed  when  the  vagus  and  recurrent  laryngeal  nerve  are  cut. 
and  ia  due  to  the  fact  that  the  paralyzed  larynx  permits  saliva  and  foreign  nut- 
ters from  the  mouth  to  be  drawn  into  the  lung.  Other  investigators  have  coo* 
veyed  into  the  bronchi  liquids  or  pulverulent  matters  (dry  or  suspended  in  water), 
others  again  have  caused  animals  to  breathe  various  substances  suspended  in  the 
air  by  means  of  Bpray.  Lippl; Tappeiner,  Schweninger.  Schottemcs.  \VnC8- 
SELBaum,  Veraouth,  and  others  have  in  thia  way  tasted  the  infectiveness  of 
phthisical  sputum. 

The  result  of  such  inhalation-experiments  depends  on  the  nature  of  the  matttft 
inhaled  and  on  the  mode  of  experimentation.  When  finely -divided  irritant  sub- 
stances,  such  as  spray  of  phthisical  sputum  or  of  putrid  liquids,  are  inhaled,  small 
miliary  bronchopneumonic  foci  are  produced.  When  the  inhaled  matters  are 
coarser  or  of  larger  volume,  and  of  an  irritant  nature,  we  have  large  usoaur 
lobular  patches  of  inflammation  with  haemorrhage,  suppuration,  or  gangrene,  »* 
the  case  may  be.  When  the  foreign  matters  are  bulky  enough  to  occlude  one  of 
more  of  the  bronchioles  the  first  effect  is  partial  collapse  or  atelectasis.  Ljwv 
quantities  of  liquid  quickly  introduced  into  the  lung  may  lead,  as  iu  drowning 
to  death  by  asphyxia,  The  liquid  is  carried  with  the  inspired  air  into  the  alveoli, 
and  nMle  them  with  a  mass  of  froth. 
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References:— Art.  596;  Traube,  Beitrdge  z.   Path,  u.  Phy*.    I.   Berlin   1871; 
Boddaekt  L&tions  pulmon.  causae,  A  la  section  d.  iierfa  pneumogastrique*  Brus- 
sels 1862;  FriediJlnder,  UntersucK  ilb>   Lnntjenentziimlimg  Berlin  1873,  Vitrh- 
.  vol.  68;  Fret,  Die  path*  Luitgenrert  gen    ,>tu>fo    L&hmung  d.   Nervi 

tviiji  Leipzig  1877;  Schotteuus,  Yirch,  Arch.  vol.  7tf;  Buhl,  TAPPERS*,  Lippi* 
Schweninger,  NatiirfarschtTvermmmlitng  in  Munchen  1*77;  Tappeiner,  Virctu 
Arch.  vols.  18,  82;  Heidenhain,  ibid,  vol.  70  (inhalation    4  hot  eteamj. 
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FORMS    OF    PNEUMONIA. 

603.    Croupous  pneumonia  is  an  inflammation  of  one  or  more  lol 
of  the  lung,  and  is  the  characteristic  symptom  of  a  certain 
fective  disease.     The  disease  is  acute,  and  the  anatomical  change  which 
accompanies  it  is  the  appearance  of  a  firm  or  solid  exudation  within 
pulmonary  alveoli. 

The*  exudation  may  be  limited  to  a  portion  of  one  lobe  or  ap; 
in  several  isolated  patches;  but  more  usually  it  extends  over  the  great 
part  or  the  whole  of  one  lobe,  or  over  the  entire  lung.  Occasionally  in- 
deed both  1  tings  are  affected.  The  exudation  either  reaches  its  fall 
extent  suddenly  and  rapidly,  or  advances  by  successive  stages. 


Flo.  £89,    Cuorpors  hepatization  of  the  li-xg. 
(Hardened  in  Mutler*  fluid  and  stained  with  alum-carmine , 


x  au 


The  process  begins  with  intense  congestive  hy]<  i  rmia,  by  reason 
which    the   lung  appears  of  a  deep  red   color.     This   u    the  stag 
congestion  {engouemmt)*     The  hyperemia  is  accompanied    by  «  \uda 
tion  from  the  vessels,  by  which  in  a  short  time  the  air  is  driven  oal  efl 
the  alveoli,  alveolar  ducts,  and  respiratory  bronchioles.     At  the  same 
time  the  protoplasmic  epithelial  cells,  and  the  homogeneous  plates  lining 
these  spaces,  are  at  least  in  part  detached  or  ahed  (Fig:  224,  Art.  5'.*- 

The  alveolar  contents  thus  consist  (Fig.  226,  Art.  597)  of  album 
liquid,  red  and  white  blood-cells,  and  desquamated  pulmonary  epithfr 
lium.     After  a  time  coagulation    take-   place,  granule!  and  ulamente 
appearing  between  and  uniting  the  cellular  elements  into  a  solid 
adhering  to  the  internal  surface  of  the  alveolus. 
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The  coagulation  of  the  exudation  marks  the  beginning  of  th 
of  red  hepatization  (Fig,  22d).  The  lung  is  bulky,  heavy,  firm,  and 
airless.  The  cut  surface  is  red  or  grayish-red  and  granulated,  the  plugs 
which  distend  the  alveoli  protruding  somewhat  beyond  their  walls.  The 
pleura  over  the  affected  region  is  turbid  and  covered  with  a  thin  film  of 
fibrin:  the  costal  surface  is  often  marked  by  shallow  impressions  of  the 
ribs.  In  the  neighborhood  of  the  infiltrated  region  the  lung-tissue  is 
frequently  oedematoua  or  filled  with  a  turbid  grayish  exudation  contain- 
ing numerous  leucocytes. 

During  the  stage  of  red  hepatization  the  lung  is  still  highly  vascular 
and  filled  with  blood,  the  red  tint  being  due  not  only  to  the  extravasated 
red  corpuscles  but  also  to  the  blood  which  distends  the  capillaries. 
When  the  red  corpuscles  are  extravasated  in  very  large  numbers  the 
exudation  assumes  a  dark-red  tint  like  that  of  haeraorrhagic  infiltration. 

The  stage  of  red  hepatization  passes  gradually  into  that  of  irxay 
hepatization.  The  change  of  tint  is  mainly  due  to  the  decolonisation 
of  the  exudation  and  the  accompanying  anaemia  of  the  lung-tissue.  It 
must  be  remembered  that  in  ordinary  cases  the  pulmonary  vessels  re- 
main throughout  permeable  by  injections,  while  the  normal  structure  of 
the  luug  continues  quite  distinct  (Fig.  229),  As  the  exudation  loses 
color  the  cells  it  contains  break  down  by  fatty  change  and  disintegration 
into  granules  and  flakes,  and  they  with  the  fibrin  begin  to  dissolve. 
Leucocytes  now  migrate  freely  from  the  vessels,  some  of  which  remain 
clinging  to  the  vessel-walls  while  others  mingle  with  the  liquefying 
exudation. 

These  changes  result  in  the  col  liquation  of  the  firm  coagula,  and 
when  the  lung  is  cut  and  scraped  an  abundant  turbid  whitish  or  grayish 
juice  comes  away,  and  the  plugs  that  still  fill  the  alveoli  are  loose  and 
easily  removed.     The  resolution  of  the  pneumonia  has  set  in. 

The  bronchi  of  the  affected  part  are  throughout  the  changes  just  de- 
scribed the  seat  of  inflammatory  change,  and  contain  a  mucous  or  scro-* 
mucous  secretion  stained  brown  or  red  ('  prune-juice'  or  '  rusty'  sputum) 
with  blood  pigment.  In  the  later  stages  the  secretion  is  mingled  with 
liquefied  exudation  from  the  bronchioles  and  alveolar  ducts.  Sometimes 
croupous  casts  of  the  smaller  bronchi  are  formed. 

We  alluded  in  Art.  204  to  the  fact  that  Klebs,  Koch,  and  Frieolavorr  had 
Observed  the  presence  of  micrococci  in  true  croupous  pneumonia.  More  recent 
investigations  by  Friedlander,  Frobexius,  and  othera  make  it  not  improbable 
that  these  micro-organisms  (round  or  oval  diplurorei  surrounded  by  a  gelatinous 
capsule)  are  in  causal  elation  to  the  disease.  If  this  be  Mtatattfibtd  the  view 
long  maintained  by  Juroensen — that  croupous  pneumonia  is  the  symptom  of  a 
specific  infective  disease— will  lie  confirmed.  The  clinical  course,  the  definite 
duration  of  the  accompanying  fever,  and  the  occasional  epidemic  character  of 
the  disease— all  point  in  this  direction. 

In  addition  to  this  idiopathic  form  croupous  pneumonias  sometimes  appear  in 
the  course  of  various  infective  diseases  such  as  malarial  fever ,  civ%\^«>\»»^  ,axA 
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typhoid,  and  in  acute  rheumatism.  According  to  E.  Wagner  these  forms  hart 
probably  no  ^etiological  connection  with  the  first,  but  are  due  to  the  action  of  the 
specific  poisons  of  the  respective  primary  affections. 

References:— Art.  204;  Eberth,  Dent.  Areh.f  klin.  Med.  xxvm  ;  FRlEDL&rou, 
FortHchritted.  Med.  1883,  Vireh,  Arch,  vol.  87;  Jukgensen,  Ziemsscn'*  Cjfd< , 
and  Die  croupdae  Pneumonie  Tubingen   1884;  E.  Wagner,  Dent  feWa. 

Med.  xxxiii  ;  Salvioli  and  Zaslrin.  Cent.  /.  med*  Wis*.  1888;  H  kitsch  .  1 
Pneumonic  In.  Dis*.  Leipzig  1888;  Mendelsohn,  Dm  infect  Xi/nr  d.  Pncumrmk. 
Zeitschr.  f.  klut    Med,  vn.;  Ziehl,  Cent./,  med.  WUm.  \MS$\  Gtftn 
/,  klin,  Med.  18S3  (micrococci   in  living  patient);  Discission. 
Med.  Wiesbaden  1884;  Collective  BwetMgaHan  Record  n.  London  1884;  DitESCB- 
feld,  SHI.  Med.  Jnum.  I,   1884,  Fortschrittr  rf.   Med.  in.  1885;  Klein,  Ms* 
organism*  ami  l>i*ea*e  London  1884;  BWftHTCa,  Fbrtschritte d  flf<9&  1884;  Pr* 
JBB,  D.  Arrh.  ft  kfm.  Med.  xxxv.;  Senger,  Arch,/,  exp.  Path,  XX.;  Cornil  and 
Babes,  Le»  baeSMm  Puis  188a;  Sternberg,  4mfT.  Joe  set*,  1885;  Dis- 

cussion, J5rt7.  Jf«f,  Joitrn.  2,  1886. 

The  composition  of  the  exudation  varies  much  in  different  case«.  We  have  al- 
ready remarked  that  the  number  of  extravasated  red  corpuscles  is  by  no  means 
constant;  Hip  while  cells  and  the  amount  of  fibrin  formed  is  also  variable.  In  th* 
pneumonia  of  Hged  patients  the  fibrin  is  often  scanty,  so  that  the  exudation  hfti 
rather  the  character  of  inflammatory  o?dema.  and  only  in  isolated  spots  is  flrmlr 
solidified.  The  like  happens  now  and  then  in  younger  persons,  and  is  indicated 
by  the  rapidity  with  which  the  affected  regions  recover  and  again  contain  air 
It  appears  also  that  in  certain  cases  the  process  may  stop  short  at  the  stage  of 
congestion,  the  commencing  exudation  being  rapidly  re-absorbed.  The  time  at 
which  hepatization  is  complete  is  also  to  some  extent  variable,  so  that  no  definite 
statement  can  be  made  as  to  the  precise  duration  of  each  stage.  All  we  can  sir 
is  that  during  the  first  two  days  the  hepatized  lung  is  red  in  tint,  after  that  it  be- 
comes pale.  Sometimes  the  transition  takes  place  irregularly,  the  lung  showing 
patches  of  grayish-red,  grayish -white,  and  yellow  simultaneously. 

603.  As  the  coagulated  exudation  liquefies  its  removal  becomes  pos- 
sible. This  takes  place  chiefly  by  re-absorption,  in  part  also  by  expec- 
toration. During  this  process  the  lung  appears  as  if  saturated  with 
moisture;  it  is  beset  with  leucocytes  but  not  in  excessive  number,  and 
its  tissue  is  easily  torn. 

In  the  great  majority  of  cases  complete  recovery  takes  place,  so  that 
after  re-absorption  is  complete  nothing  remains  of  the  affection. 
time  required  to  bring  this  about  varies  much  in  different  cases, 
infrequently  there  is  for  weeks  some  dulness  to  percussion  over  the 
affected  region. 

In  few  cases  does  any  permanent  textural  change  remain, 
possible  for  the  pneumonic  exudation  to  issue  in  gangrene,  suppuration, 
or  cirrhosis  of  the  lung, 

Gan&rrene  of  the  lung  occurs  when  the  pulmonary  vessels  are  so 
gravely  injured  that  the  circulation  comes  to  a  stand-still,  while  p 
factive  organisms  gain  access  to  the  affected  parts.     The  former  condi- 
tion is  most  frequently  met  with  in  drunkards  and  ill-nouri 
in  whom  the  pneumonic  exudation  often  has  a  hemorrhagic  character. 
The  latter  condition  is  most  likely  to  arise  in  cases  where  before  the 


FORMS    OF   FNETMnxiA. 


853 


attack  of  pneumonia  bronchiectases  or  other  cavities  containing  decom- 
posing secretion  exist  in  the  lung. 

The  destruction  of  the  lung  may  take  place  in  isolated  [patches  or 
continuously.  The  tissue  is  transformed  into  a  tindery  or  pulpy  mass 
with  a  characteristic  intensely  fcotid  odor.  When  a  gangrenous  patch 
lies  im med lately  beneath  the  pleura  the  latter  may  be  raised  up  in  bullffl 
or  blisters,  or  the  softened  mass  may  break  through  into  the  pleural 
cavity. 

The  tissue  surrounding  the  gangrenous  part  is  in  lamed  and  infil- 
trated, often  hemorrhagic.  Death  usually  ensues  either  from  intense 
pleurisy  or  from  putrid  poisoning.  If  recovery  takes  place,  the  gan- 
grenous portion  is  separated  off  from  the  healthy  by  a  zone  of  granula- 
tions, and  gradually  removed:  in  most  cases  a  cavity  remains  which  may 
be  the  starting-point  for  fresh  inflammatory  mischief. 

Another  and  comparatively  uncommon  issue  is  in  suppuration,  due 
to  excessive  extravasation  of  leucocytes  in  the  later  stages  of  the  pneu- 
monia. Sometimes  patches  of  necrosis  are  the  starting-point  of  the 
suppuration.  The  accumulation  of  leucocytes  appears  partly  in  the 
alveoli,  partly  in  the  substance  of  the  lung-tissue,  and  may  be  dissemi- 
nated or  diffuse,  The  tissue  becomes  yellow  and  very  brittle;  here  and 
there  it  may  break  up  and  dissolve  outright.     Large  RJ  ire  how- 

ever very  rare  indeed,  and  are  probably  formed  only  where  some  previ- 
ous morbid  alteration  has  already  existed. 

The  pus  thus  formed  may  find  an  exit  in  various  directions. 
Most  frequently  it  is  evacuated  through  the  bronchi.  Death  is  a  com- 
mon termination;  though  the  suppurative  process  may  come  to  an  end 
and  granulations  spring  up,  by  which  cicatrization  is  effected,  or  a  cavity 
bounded  by  new-formed  connective  tissue  remains. 

The  frequency  of  gangrene,  suppuration,  and  caseation  as  terminations  of 
pneumonia  ia  still  matter  of  discussion,  Leybkn  doubts  whether  a  lung  previ- 
ously healthy  ever  becomes  gangrenous  or  suppurates  after  pneumonia.  It  is 
however  by  no  means  always  possible  to  demonstrate  pout  mortem  the  presence 
of  previous  morbid  change.  It  is  to  be  doubted  whether  croupous  pneumonia 
ever  issues  in  caseation. 

References:— Jurqensen,  loc.  cit.;  Leyden,  Sammlttwj  Min.  Vortr&ge  114, 115, 
Dettt.  Zeitmkr.  /.  klin.  Med.  II.;  BUHL,  Lungenentzundung,  Tuberculosa  umi 
Sehwindsmht  197$,  Arlwiten  a,  d.  path,  Inst  zu  Munchen  1878;  Thomas,  (Ter- 
hardts  Handb.  d.  Kinderkrankh,  in. 


604.     Another  termination  of  croupous  pneumonia,  not  very  com 
mon  it  is  true  but  by  no  means  rare,  is  in  collapse  and  induration  of  the 
lung,  a  condition  which  is  best  described  as  simple  cirrhosis, 

In  some  cases  this  comes  about  by  the  lung  failing  to  expand  after 
the  resolution  and  absorption  of  the  exudation.  Toil  may  be  due  to 
persistent  obstruction  of  the  bronclfi  (Art.  502,  Fig,  221)  or  to  com^e»r 
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eion  from  without.     The  walls  of  the  unexpanded  alveoli  booh  become 
coherent  and  undergo  a  certain  amount  of  thickening. 

In  other  cases  the  absorption  of  the  exudation  is  incomplete:  weeks 
and  months  elapse  and  the  consolidation  does  not  disappear.     Th- 
flamraatory  condition    is  maintained,   repeated  extravasations  of  cell* 
from  the  blood-vessels  into  the  alveoli  take  place,  ami  the  lai    - 
itself  is  the  seat  of  inflammatory  infiltration.     In  process  of  time  new 
fibrous  tissue  is  formed  both  within  the  alveoli  and  in  the  hit  oral  veolar 
septa  (Art  598,  Fig.  228).     In  this  way  more  or  les3  extensive   fi1 
induration  of  the  lung  takes  place:  in  many  places  it  is  trail 
a  dense  airless  mass  of  fibrous  tissue,  usually  containing  pigment 
230);  in  other  parts  the  alveolar  walla  are  thickened  (b)  or  iufilt; 


Fib.  230.    Simple  cirrbosib  op  the  lumq. 
(Hardened  in  alcohol  and  ttoined  with  earmitte  : 


a,  dense  piR-menled  flbrouu  tissue 

b%  Alveoli  with  thickened  ami  tafflUjIiud  septa 


c,  alveoli  OUed  with  cells 

d,  dilated  broach!  with  infiltrate*  walk 


with  cells,  or  the  alveoli  are  filled  with  leucocytes  or  new-formed  cellular 
tissue  (c)« 

Tuo  cirrhotic  patches  have  in  the  earlier  stages  a  gray  or  grayish-red 
or  grayish-yellow  tint,  and  a  small  quantity  of  turbid  exudation  caa 
here  and  there  be  squeezed  from  them.  But  where  the  development  of 
fibrous  tissue  in  the  alveoli  or  their  walls  has  begun,  the  lung  is  d> 
firm,  airless,  and  fleshy,  having  something  of  the  appearance  of  fr« 
Deputized  lung.  The  condition  is  well  described  as  cam  ifl  cat  ion. 
When  the  fibroid  transformation  is  complete  the  tissue  is  firm  and  con- 
tinuous, and  white  or  slaty-gray  in  color. 

The  extent  of  the  induration  left  by  an  antecedent  pneunin 
very  greatly.     It  may  be  limited  to  Ae  stratum  immediately  t  the 
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pleura,  or  extend  over  the  greater  part  of  a  lobe.  It  may  be  contiguous, 
that  is  uninterrupted  by  islands  of  air-containing  tissue,  or  it  may  take 
the  form  of  fibrous  bands  traversing  the  parenchyma  in  various  direc- 
tions and  not  very  sharply  marked  off  from  it.  This  variety  of  cir- 
rhosis is  indeed  always  characterized  by  the  peculiarity — that  it  occurs 
not  in  well-defined  nodes  or  groups  of  nodes,  but  in  bauds  and  palchcs 
which  pass  gradually  into  the  air-containing  tissue.  This  character  is 
obscured  only  when  secondary  bronchopneumonia  or  peribronchial  in- 
flammation sets  in. 

The  pleura  overlying  the  cirrhotic  patches  is  usually  thickened  and 
adherent  to  the  costal  pleura.  The  patches  are  usually  shrunken  and 
contracted,  and  tlio  intervening  alveoli  emphysematous.  After  a  time, 
if  the  induration  and  contraction  are  at  all  extensive,  the  corresponding 
bronchi  are  distorted  and  more  or  less  dilated  (Fig.  230  d)\  sometimes 
they  arc  also  ulcerated.  For  months  and  it  may  be  years  a  chronic  in- 
flammation of  the  bronchi  and  of  the  pulmonary  parenchyma  is  kept  up, 
its  existence  being  Indicated  by  the  patches  of  cellular  infiltration  that 
lie  scattered  throughout  the  affected  region. 

The  occurrence  of  indurative  contraction  of  the  lung  as  a  aeque]  of  croupous 
pneumonia  is  regarded  by  moat  authorities  as  indisputable.  Bdhl  hovvever  main- 
tains that  the  form  of  pneumonia  which  leads  to  contraction  jh  aft  initio  distinct. 
According  to  him  it  begins  with  cellular  infiltration  of  the  parenchyma  of  the 
lung,  and  the  filling  of  the  alveoli  with  desquamated  epithelium,  and  issues  in 
cirrhosis  and  caseation.  He  narnea  it 'desquamative  pneumonia*  and  considers 
it  us  a  local  manifestation  of  a  general  disease.  Thte  desquamative  paeumniiia- 
h  not  however  a  pathological  entity;  BUHL'S  cases  were  partly  cases  of  croupous 
pneumonia,  paitly  of  tuberculous,  lobular,  and  confluent  bronchopneumonia 
(Arts.  600,  617)* 

Within  the  last  ten  or  twelve  years  Ziegler  has  had  the  opportunity  of  ex- 
amining a  large  number  or  cases  ol  post-pneumouic  cirrhosis  in  various  stages 
of  development,  and  the  account  in  the  text  is  drawn  up  from  actual  observa- 
tion. MaRCHAND's  account  agrees  in  the  main  with  the  abuve,  though  he  has 
laid  somewhat  exclusive  stress  on  the  intra-al  veolar  formation  of  fibrous  tissue. 

References  :— Laensec.  Traiti  de  TcMMGuUcttion  m4diat€  Parts  1810;  RoKI- 
tansky,  Path.  Anat.  in.;  Fouster,  Path.  Anil  ;  Hescbl,  Pratj.Vicrteljahresschr, 
vol.  51;  Epfinqer,  ibid.  vol.  12 >;  Marceiand,  Yirrh.  Arch.  v..l.  82;  Beermer, 
Virchow"s  Handb.  d  spec.  Path,  v.;  Buhl,  loc.  tit.;  JOhoensen,  Dfc  eroupGae 
Pneumonie    Tubingen    imS;    Thomas,    Gerhardf*    Handb.    d.    Kinderkntukh. 

Iin  ;  LtPINE,  Nouvean  Dirtt onn  tire  xxvtti.  Pdirin  188o;  Ley/den,  Bert  klin.  U\tckt 
1879;  E.  Wagner,  Dent.  Arch.  f.  klin.  Mid.  xxxm.;  Nothnauel,  SamnU 
klin.  Vortr&ge  66;  Amboroer,  Deut.  Arch.  f.  klin.  MM.  xxxm  ;  Baste  an, 
Reynold*'  Sij&t.  of  met  n.  L  union  1870;  Sturoes,  Pneumonia  London  1876; 
Coupland,  Trans.  Path.  Soc.  xxx.  1879;  Heitler,  Wien.  med.  Woch.  1884. 
605,  Embolic  septic  pneumonia  always  occurs  in  isolated  patches, 
whose  appearance  varies  in  different  cases.  When  infective  mutters 
enter  the  circulation  from  a  septic  wound,  some  may  l>3  arrested  in  the 
lung  and  give  rise  to  embolic  infarction.     Suppurative  inuammaAAOTi  Sa, 


866 


THE    RESPIRATORY    ORGANS. 


set  up  around  the  infaretod  tissue,  by  means  of  which  the  I  sun 

rounded  by  a  zone  of  yellowish  infiltration,  and  presently  is  loosened 
and  separated  from  the  healthier  tissue.  It  then  naturally  undergoes 
necrosis  and  breaks  up  under  the  action  of  continued  suppuration,  «o 
that  at  length  there  is  formed  a  cavity  filled  with  pus,  a  metastatic  ab- 
scess of  the  lung.  If  the  septic  embolus  contain  putrefactive  organisms, 
or  if  these  enter  the  infarct  from  the  bronchi,  the  tissue  may  undergo 
putrid  change  or  gangrene,  and  so  be  transformed  into  a  foul  dirty -grsr 
or  blackish  mass. 

When  the  original  irritant  reaches  the  vessels  of  the  luug  in  the  form 
of  fine  particles,  such  as  micrococci,  which  are  not  arrested  till 
reach  the  capillaries  and  there  lodge,  the  patches  of  in  flam  mat  ion  are 
usually  small  and  ill-defined.  At  first  the  inflammation  is  as  a  rale 
hemorrhagic  in  character,  but  no  infarct  is  formed  and  the  patches 
Bpeedily  become  purulent  or  gangrenous. 

In  recent  cases  tho  tissue  appears  saturated  with  blood-corpuscles  and 
pus,  the  pulmonary  epithelium  desquamated  and  partially  necrosed. 
In  tlit-  ^;inurrenous  patches  the  lung-tissue  is  disintegrated  and  dissolved 
(Art.  598). 

When  the  septic  embolism  is  subpleural,  the  pleura  is  always  simul- 
taneously inflamed.  The  exudation  is  purulent  or  fibrino-purulent,  and 
may  extend  over  the  entire  surface  of  the  membrane. 

Within  the  lung  the  suppuration  and  gangrene  may  extend  by  con- 
tinuity to  the  neighboring  tissue*  The  inflammation  sot  up  is  usually 
hemorrhagic  and  fibrinous  in  character,  and  speedily  passes  into  sup- 
puration and  gangrene.  Sooner  or  later  the  process  reaches  the  peri- 
bronchial and  interlobular  lymphatics,  and  they  become  filled  with  serous, 
fibrinous,  and  purulent  exudations,  while  the  tissue  about  them  become* 
infiltrated  with  cells.  This  lymphangitis  and  perilymphangitis  may 
start  either  from  an  embolic  abscess  or  from  a  purulent  pleurisy.  In  the 
latter  case  the  interlobular  tissues  are  the  most  affected. 

The  embolic  abscesses  may  break  through  either  into  bronchi  or  into 
the  pleural  cavity,  the  former  being  the  commoner  event.  When  adhe- 
sions unite  the  lung  to  the  thoracic  wall  or  to  the  diaphragm,  the  pat 
may  find  its  way  to  the  exterior  or  into  the  abdomen. 

The  smaller  abscesses  may  heal  up  more  or  less  perfectly  by  absorp- 
tion of  the  pus,  the  larger  by  rupture  and  evacuation;  granulations  are 
formed  round  the  cavity,  and  develop  into  cicatricial  tissue.  If  the 
absorption  of  the  pus  is  incomplete  it  may  become  inspissated  and 
fied.  Adhesions  are  invariably  the  result  of  the  healing  of  the  pleuritic 
patches. 

Juroensbn  and  ScntiTPEL  have  raised  the  question  whether  the  cattle-dueuft 
called  pleuro-pneamonia  does  not  also  occur  in  man  (Wiedemann.  Dent.  Arck. 
f.klin*  Med.  XXV,;  Sussdokf.  Die  Lunrjenseuche  d.  Rinien  In.  Diss,  Tubinp-n 
1879;  Bruylants  and  VBaaiEBS,  Bull   de  Vacad.   belgique  1380;  PCtz, 
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und  Herdekrankheiten  Stuttgart  1883;  Pobls  and  Nolen,  Cent.  f.  med.  Wis*. 
1884;  Kokaxyi  and  Babes,  Pest.  med.  chir,  Presse  1884;  Cornil  and  Babbs, 
Les  bacteries  Paris  183u),  This  is  an  infective  ilit-ea^e  of  bovine  cattle,  the 
main  symptom  being  an  affection  of  the  lung  characterized  by  red  hepatization 
with  extensive  interlobular  and  pleural  inflammation.  The  lobules  appearing 
red  and  the  swollen  and  infiltrated  interlobular  septa  yellow,  the  surface  has  a 
typically  marbled  appearance.    The  exciting  virus  is  probablj-  a  micrococcus. 

The  septic  (suppurative  and  gangrenous)  inflammations  of  the  lung  which 
occur  in  new-born  infants  are  in  general  bronchopneumonias  due  to  aspiration  of 
decomposing  genital  secretions  or  liquor  amnii;  sometimes  they  are  due  to  em- 
bolic infection  from  the  unhealed  stump  of  the  umbilical  cord.  The  pleura  and 
interlobular  septa  are  usually  much  inflamed  at  the  MtHM  time 

References  :— P.  MOller,  Gerhardt'a  Handhuchd.  Kiwlerkr.  u.;  Orth,  Arch* 
d.Heilk,  xiuy;  Rdnok,  Zeitschr.  f,  Geburtshulfe,  fh  (18S1);  Silbermann,  DeuL 
Arch.  f.  klin.  Med.  XXJCIV,,  and  Die  septische  Pneamonie  d.  Neugeborenen  In, 
Diss.  Breslau  1883. 


Fio.  231,    Mixjart  tubsrcclobis  or  rax  lotto. 

(.Preparation  injected^  and  stained  with  carmine  :    x  SO.) 

a,  a,  tubercles. 


606,  Embolic  tuberculosis  of  the  lung  occurs  in  two  forms.  The 
commonest  find  best-known  is  miliary  tuberculosis,  the  rarer  is  the  em- 
bolic  localized  form. 

Miliary  tuberculosis  of  the  lung  is  set  up  when  tubercle-bacilli 
enter  the  circulation  in  considerable  numbers,  and  Indue  in  the  pulmo- 
nary capillaries.  As  they  settle  and  multiply  they  give  rise  to  the 
formation  of  miliary  nodules  or  tubercles,  which  are  numerous  or  scanty 
according  to  the  number  of  bacilli  introduced.  Usually  they  are  dis- 
tributed pretty  uniformly  through  the  parenchyma  of  the  lung  and  the 
pleura,  though  sometimes  they  aue  concentrated  more  closely  in  one 
part. 

The  formation  of  the  tubercles  begins  with  a  localized  celbitax  yg&\- 
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tration  in  the  alveolar  septa  (Fig.  231)  or  other  element  of  the  pr.  i 
nary  tissue  where  the  bacilli  have  found  a  nidus. 

The  recent  tubercles  have  all  sorts  of  irregular  shapes — crescentic 
annular,  stellate,  and  so  on.  Later  on  an  accumulation  of  cells  takes 
place  in  the  neighboring  alveoli  and  ducts  and  the  nodules  become  D 
rounded,  though  even  in  this  stage  they  frequently  have  processes  *a<l 
projections  corresponding  to  the  thickened  alveolar  septa.  Whew  a 
tubercle  forms  the  capillary-system  of  the  part  is  always  destroyed,  m 
that  a  fully  developed  tubercle  is  non-vascular. 

Recent  (or  '  crude f)  tubercles  are  gray  and  translucent;    afterward! 
they  become  opaque,  yellow  and  caseous. 

The  eruption  of   the  tubercles  is  sometimes  accompanied  by  a  ca- 
tarrhal  exudation, 

A  lung  studded  with  miliary  tubercles  is  generally  hyperaem!' 
firmer  and  contains  less  air  than  normal,  the  smaller  nodules  are  g 
and  translucent,  the  larger  opaque  and  white  or  yellow.     The  tubercle* 
are  thus  obviously  not  all  of  the  same  age. 

K  in  In  die  localized  tuberculosis  is  in  its  origin  of  the  same 
as  the  miliary  form,  but  is  distinguished  from  it  by  occurring  on! 
one  or  two  isolated  patches. 

The  development  of  the  single  patch  corresponds  to  that  of  the  di* 
seminated  miliary  eruption.     As  the  patient  usually  survive?  for  a  1 
time,  the  tubercles  as  they  form  <■■  Into  large  nodular  forma: 

which  are  the  starting-points  for  further  morbid  change  (Art.  61 


Many  writers  have  maintained  the  existence  of  a  form  of  lobar  pneumonia  r»f 
which  the  regular  termination  is  in  caseation,  and  which  they  consequently  dc- 
tjcrilH'  sis  raseotta  lobar  pneumonia* 

Buhl  {humjenvtrtziuhing,  Tubercukme  und  Scliwindtmcht  Muni< -i 
asserted  that  this  caseous  pneumonia  is  a  sequel  of  what  lie  calls  true  desquama- 
tive pneumonia.  This  latter  begins  acutely  like  croupous  pneumonia  ami  i. 
nates  in  recovery,  or  after  weeks,  months,  or  years*  in  death.  The  gravest  form 
ends  in  caseation  und  is  the  local  expression  of  a  l  tuberculous  constitution/  Aj 
wo  have  pointed  out  in  Art,  fl04,  there  is  mi  distinct  form  of  pneumonia  posse** 
ingthe  characters  which  Buhl  describes,  and  the  same  holds  true  for  the  so- 
called  '  caseous  lal»or  pneumonia/  What  has  been  so  frequently  described  under 
this  head  is  a  confluent  caseous  lobular  bronchopneumonia  qf  tuberculous  or 
Zieglrr  has  examined  a  large  number  of  lungs  clinically  described  as  the  seat  of 
caseous  lobar  pneumonia,  and  has  always  found  them  to  be  examples  of  nodular 
and  lobular  bronchopneumonia.  Nauwkrck  and  Koch  have  demonstrated  th# 
presence  of  tubercle-baditi  in  the  diseased  foci  (Nauwerck,  Dent.  med.  Woch,  IB, 
1888;  Koch,  Miitheil  a.  d.  k.  Qemndh.  n.  1884).  For  an  account  of  the  various 
views  on  the  subject  of  caseous  lobar  pneumonia  see  Shepherd,  Brit.  Jfed.  Jaunt. 
1876;  Hamilton,  ibid.  1880;  Orth,  Lehrb.  d.  spec.  Path,  n,  Berltu 

OOF.     Syphilitic  pneumonia  occurs  most  frequently  as  the  tv? 
congenital  syphilis,  rarely  in  the  acquired  disease. 

As  we  have  already  seen  (Art,  188),  when  the  poisoa  of  eyph 
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diffused  by  way  of  the  circulation  it  eats  up  inflammations  which  in 
some  eases  differ  little  from  ordinary  non-specific  forma,  in  others  are 
characterized  as  specific  by  the  formation  of  gummatous  foci.  Both 
forms  occur  m  the  lung,  but  are  certainly  very  rare  indeed  (if  we  except 
congenital  syphilis),  and  this  specific  character  is  by  no  means  easily 
established. 

Gummatous  pneumonia  is  a  syphilitic  inflammation  of  the  lung  in 
which  caseous  granulomatous  foci  develop  within  patches  of  inflamed 
pulmonary  tissue  or  of  new-formed  and  hyperplastic  fibrous  tissue. 
Similar  foci  are  often  described  a.s  met  with  in  post-mortem  examina- 
tions, but  there  is  little  doubt  that  in  most  cases  they  are  not  due  to 
syphilis.  They  are  in  general  merely  encapsulated  patches  of  broncho- 
pneumonia, dilated  bronchi  filled  with  ca3eous  exudations,  oaaeoai 
detritus  lying  within  dilated  and  thickened  lymphatics  and  surrounded 
by  new- formed  fibrous  tissue,  and  so  on. 

Oummata  are  extremely  rare  in  the  lungs  of  adults;  they  are  com- 
moner in  new-born  syphilitic  infants,  and  may  occur  in  considerable 
numbers.  When  recent,  they  are  gray  or  grayish-white  and  somewhat 
translucent:  they  vary  from  the  size  of  a  pea  to  that  of  a  hazel-nut. 
Afterwards  the  centre  becomes  white  and  opaque*  and  by  disintegration 
may  even  become  excavated. 

Another  form  of  syphilitic  pneumonia  in  infants  gives  rise  to  diffuse 
cellular  inflammation  of  the  lung,  often  accompanied  by  desquamation 
and  fatty  degeneration  of  the  pulmonary  epithelium.  The  diseased  tis- 
sue is  abnormally  hard  and  white,  and  the  affection  has  therefore  re- 
ceived the  name  of  white  pneumonia. 

Some  writers  describe  a  similar  form  in  adults  as  the  result  of  acquired 
syphilis,  and  it  is  said  occasionally  to  lead  to  fibroid  induration  of  the 
lung.  According  to  Pankritius  it  usually  starts  from  the  hilum  and 
ids  radially.  Others  describe  as  syphilitic  certain  indurative  in- 
flammations starting  from  the  pleura  or  the  interlobular  septa. 

Some  of  these  inflammatory  indurations  in  syphilitic  subjects  are  no 
doubt  due  to  the  specific  influence  of  the  disease^  but  it  is  very  difficult 
to  distinguish  them  with  any  certainty.  We  may  be  sure  that  many  of 
the  indurative  changes  in  the  lung  set  down  to  syphilis  have  really  no 
connection  with  it,  but  are  due  to  other  causes.  The  like  is  true  of 
many  of  the  so-called  syphilitic  cicatrices  of  the  lung,  the  pleura,  and 
the  interlobular  septa. 

On  syphilitic  bronchopneumonia  see  Art,  618. 


Vircbow  has  expressly  called  attention  to  the  fact  that  the  diagnosis  of 
syphilitic  changes  in  the  lung  is  of  exceptional  difficulty:  he  thinks  however  that 
both  gummatous  and  simple  irritative  inflammations  of  the  lung  due  to  syphilis 
du  occur.  Among  the  latter  are  certain  form*  of  tibroua  pneumonia,  pleurisyt 
and  peribronchitis,  and  of  catarrhal  and  caseous  bronchopneumonia.  Although 
of  late  years  much  has  been  published  on  the  subject  of  pulmonary  «^\\\V\%  Nfc 
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of  its  morbid  anatomy  has  much  advanwd. 
leave  room  for  considerable  doubt  as  to  their  svphi- 

G*&.  dw  hdpitaux  1&51;  Hecker,  Virch.  Arch,  vol,  IT, 
VIII.  (IS51);    E.  WaOXER,  Arrh    </.   iLilh,  iv 
«*it   Zeitschr.  iv,  ft8fi3);    von  Barkhspruno,   Hereditirt 
Vibchow.  KtrcA.   Area,  *ole,  1  and  I5r  A  ft  0* 

ft)WITS.    .Area.    /.    Syphilid  tlojir.     iu,;     AndreaE, 
qpfc.  Kinder  In.  Dia^.  Wurzburg   187">;    Sculvtz,  Sy\> 
z.  pjth.  Anat,  I.  1878;    Vierlisu,  £>?«/.  _i 
Jreft.  /*  Derm.  n.  Syph.  v.  (1878);   Pawlinoff 

Z>i>  Lungenjiyph  His  Vienna  18S0;    Grandidier,  flrri 

phya.-med.  Gesellach.  z.  Wtir&ai 

I  BeUk.  xix.;   Thompson,  Zoftoet  1,   IS78;    SacchaBJIX, 

Joam.  m  PANKarnr^ 

JiiNTZ,  Mcnwrtdrilien  1889;    Cornil  andRA* 

il  London  18S4;  Ropp,  Deaf,  ^irca.  /.  kli,  xxm; 

-?     with  critical    summary  of    published   cas*s>; 

d.  path.  Anat,  n.  1881;  Goodhart  and  others,  JVwul 


neumonia.     When  the  pleura  becomes  af- 
(pleurisy)  the  underlying  pulmonary  tiooe 
Iter  wMkutkally  (Art.  .391)  or  by  ,f  the 

to  the  lung.     The  extension  takes  pi.,  :ly  by 

are  very  abundant  in  the  ami  eom- 

af  the  interlobular  septa.     The  fir 
into  the  lymphatic  vessels,  by  which 
:    lions  of  a  middle-sized  bronchus. 
of  this  kind  may  result  from  various  typei 
most  commonly  associated  with  purulent 
isr,  whether  set  up  by  pyaemic  (embolic)  suppu- 
r  at  a  primary  local  affection*    For  exam; 

in  infants  who  have  died  of  pya&mia  from  aep- 

the  interlobular  lymphatics   with  pnmlent  or 

causes  the  lobules  to  be  separated  by  zones  of 

tissue,  and  if  the  septa  themselves  undergo 

y  be  loosened  and  isolated  from  each  other. 

u  is  accordingly  spoken  of  o 

vHctixkl  and   Proust,   Archives  general**  dt 


m*m  *a>*4P> 


iaflammation  may  spread  to  the  peribronchial 
|**i  in  a  similar  way.     The  lobules 
a*  tfetf  the  already  compressed  \u 

•xudation  and  inGltration— catarrh ■ 
-Alent— as  the  c*se  may  be,     Ac 
,  nth-red,  or  grayish-yellow,  and  saturated  with 
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a  turbid  secretion.     The  appearance  of  the  lung  is  in  fact  like  that  of  an 
ox  dead  of  pleuro-pneumonia  (Art.  605). 

If  the  disease  is  not  fatal,  recovery  takes  place  by  resorption,  though 
in  most  cases  there  remains  some  permanent  thickening  of  the  inter- 
lobular tissues,     Hhoald  residues  of  inspissated  pus  remain  in  the  thick- 


FlG.   282.      ChKOJCIC   FLETTROGXXOUa  lXTEKLOBnUUt   PNET7MOH1A." 

{Hardened  in  MuUer'a  fluid,  stained  with  picrocarmine  ;    X  3.1k) 
a,  thickened  pleura  e,  dilated  bronchus  with  infiltrated  mucous  mem- 

h,  pulmonary  tissiw  hnuie  /  and  thickened  peribronchial  tissue 

<%  thickened;  interlobular  septa  y,  bronchioles  with  Infiltrated  walls 

ct,  cellular  infiltration  at  the  boundaries  of  the 
thickened  septa 

ened  septa,  nodules  having  much  resemblance  to  gummata  are  formed 
and  have  occasionally  been  mistaken  for  them. 
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Tuberculosis  may  iu  like  manner  extend  from  the  pleura  to  tht* 
as  in  cases  of   tuberculoma  disease  of   the  ribs  or  wi  h  bf»;    and  tins 
tubercles  appear  along  the  course  of  the  several  lymphatics. 

Chronic  indurative  and  plastic  inflammations  of  the  pleura  may  ala> 
extend  to  the  alveoli  by  way  of  the  interlobular  and  peribronchial 
channels. 

The  thickening  of  the  pleura  causes  the  lung  to  be  enclosed  in* 
thiek,  tough,  fibrous  casing  (Fig.  232  a)  from  which  stout  fibrous  band* 
(c)  (corresponding  to  the  interlobular  septa)  extend  into  the  pulm<>: 
tissue,  forming  a  kind  of  ooarse  mesh  work  with  the  thickened  peribroo* 
chial  tissue  (*). 

The  pulmonary  tissue  enclosed  in  the  meshes  of  the  septa  is  more  or 
less  compressed,  and  sometimes  becomes  entirely  collapsed  and  futu 
less.     Moreover  active  inflammation  may  extend  from 
alveoli  (d)  and  give  die  to  infiltration  and  fibrous  hyperplasia  in  thera. 
Very  frequently  too  the  morbid  process  is  associated  with  evidences  of 
bronchopneumonia,  either  primary,  aeoondary,  or  antecedent, 

The  bronchi  of  the  affected  region  seldom  remain  entirely  healthy. 
As  a  rule  they  are  distorted  and  dilated  (<?),  partly  owing  to  the 
of  the  shrinking  fibrous  tissue,  partly  to  the  pressure  of  the  air  win 
irregularly  distributed  among  the  alveoli,     There  is  usually  also  some 
bronchial  catarrh,  the   mucous   membrane   both   of   bronchi  (/)  tad 
bronchioles  [g)  being  visibly  infiltrated. 

GOD.  Inflammation  of  other  contents  of  the  thorax  or  of  the 
abdomen  sometimes  extends  to  the  lungs.  The  mediastinal  organ-. 
bronchial  glands,  the  ossophagus,  the  stomach,  and  the  liver,  are  the 
parts  most  commonly  concerned.  And  according  to  the  character  of 
the  primary  affleotion  the  inflammation  of  the  lung  may  be  purulev 
putrid,  tuberculous,  caseous,  or  indurative.  Thus  a  tuberculous  glatvl 
may  give  rise  to  tuberculosis  of  the  root  of  the  lung,  and  an  abscess  of 
the  liver  breaking  through  the  diaphragm  may  cause  suppuration  of 
t.lni  h;i  *'  of  the  lung  with  purulent  pleurisy  or  empyema. 

In  ulcerative  disease  of  the  lung  the  bronchi  may  become  perforated. 
A  basal  abscess,  for  instance,  or  a  broken  down  caseous  bronchial  gland, 
may  rupture  into  a  neighboring  bronchus.  If  the  matters  thus  evacuated 
are  infective  or  irritating,  and  if  some  of  them  are  aspirated  into  el 
parts  of  the  p  irenchyma  of  the  lung,  secondary  bronchopneumonia  may 
result  (Art.  613). 

Traumatic  lesions  of  the  lung,  caused  for  example  by  a  fractur* 
give  rise  in  the  first  place  to  haemorrhage  and   perhaps  en  trance  of  air 
into  the  pleura]  cavity  (pneumothorax).     If  the  wound  is  not  C 
nuted  the  rent  is  healed  by  thrombosis  and  subseqm  rioo- 

Septic  contamination  of  the  wound  results  in  suppuration  and  gan^r 
of  the  lung. 
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610.  Non-spec  (He  bronchopneumonia,  AH  forms  of  broncho- 
pneumonia are  at  first  essentially  local  disorders,  whose  extent  anil  dis- 
tribution are  determined  by  the  position  and  relations  of  the  affected 
bronchioles  and  alveolar  ducts.  This  local  character  is  most  apparent 
when  the  irritant  substance  which  induces  the  bronchopneumonia 
inflammation  is  in  a  minutely  divided  form  and  suspended  in  the 
inspired  air,  so  that  it  reaches  the  terminal  air-pnssages  directly.  In 
animals  such  inflammations  can  readily  be  produced  by  causing  them  to 
breathe  an  atmosphere  containing  irritant  substances  in  the  form  of  dust 


Fio.  23S.  FlO,  884, 

Flo.  S33.    Miliary  nBoxcHOPHnmowiA. 

A  patch  extending  orer  three  alveoli, 

(Prom  the  lung  of  a  dog,  after  inhalation  of  an  irritating  spray  :    x  &M 

Fio.  m    Miliary  b»omcsop!«u«owia, 

A  patch  extending  over  a  respiratory  bronchiole  and  the  adjacent  alveoli:  some  of  the  extra  vacated 

cells  contain  particles  of  dust. 
(From  the  aame  lung.) 

or  spray.  In  man  the  earlier  stages  can  be  observed  only  in  cases  where 
shortly  hefore  death  a  quantity  of  irritating  dust,  or  very  small  particles 
of  secretion  from  the  air-passages  themselves*  have  been  inhale d. 

Wherever  these  particles  lodge  an  acute  reactive  inflammation  is  set 
np  around  them,  first  of  all  in  the  wall  of  the  particular  air-space,  and 
soon  (if  the  irritation  be  sufficiently  great)  in  the  adjomv&&  \a«kq&  ^aa, 
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In  this  way  are  formed  minute,  or  as  they  are  called  miliary,  patches  of 
inflammation  starting  from  the  terminal  air-sacs  or  infundibula  (J%. 
233),  or  from  the  tilv.hr  ducts  and  respiratory  broncl 
with  their  alveoli,  and  spreading  to  the  neighboring  ek-m- 
extension. 

When  the  aspirated  substances  are  still  more  irritating  (e.  g.  saliva 
with  remains  of  food,  pus  from  laryngeal  abscesses,  etc.),  the  inflamma- 
tions induced  are  more  exkusivi.\  In  this  way  are  |  d  birger  areas 
of  bronchopneumonia  extending  over  a  number  of  contiguous  alveoli, 
alveolar  ducts,  and  bronchioles.  When  entire  lobules  atv  thus  arts 
we  have  what  is  called  lobular  bronchopneumonia*  VV  J 
most  of  the  lobules  of  a  lobe  are  simultaneously  affected  we  have  what 
may  be  called  lobar  bronchopneumonia. 

The  appearance  of  the  bronchopneumonic  patches  naturalh 
with  the  form  of  the  inflammation  (Arts.  596,  597)  and  tli-  r.  b*» 

reached.     When  exudation  has  followed  upon  the  initial  hyperemu 
spots  have  a  dark-red,  grayish-r  ,   or  grayish-yellow  tint,  and 

yield  on  pressure   a   turbid    liquid  whose   tint  varies  in    like  manner, 
according  to  the  proportion  of  red  and  white  blood-oellfl   it  con: 
Only  in  croupous  inflammations  is  the  exudation  solid  or  semi  solid  and 
not  readily  squeezed  out.     The  cut  surface  has  a  granular  look. 
inflamed  patches  are  sometimes  well-defined,  sometimes  indistinct. 
tissue  around  them  is  usually  hyperasmic. 

In  miliary  bronchopneumonia  when  the  cellular  infiltration  is  dense 
and  the  patches  sharply-defined,  they  sometimes  look  very  like  recent 
miliary  tubercles. 

Very  frequently  indeed  bronchopneumonia  is  preceded  by  bronchitis 
and   bronchiolitis,   and  thus   before   the  respiratory  t  actually 

inflamed  some  of  the  smaller  bronchi  may  be  obstructed  and  so  give  rise 
to  lobular  collapse  or  atelectasis  (Art.  591).  The  collapsed^  lobules 
assume  a  dark-red  or  livid  tint,  and  thus  the  onset  of  bronchopneun 
in  them  is  not  very  obvious.  The  tint  alters  only  after  a  certain  amount 
of  cellular  and  serous  exudation  has  taken  place  into  the  alveoli,  and 
then  the  characteristic  turbid  juice  can  be  squeezed  from  the  affected 
tissue. 

61 1.  The  number  and  distribution  of  the  bronchopneumonic 
centres  will  of  course  be  very  different  in  different  cases,   la  taace 

they  may  be  scattered  over  both  lungs,  in  another  confined  to  a  part  o! 
a  single  lobe.  When  a  large  number  of  lobules  are  collapsed  or  inflamed, 
compensatory  dilatation  of  the  still  active  lobules  takes  place.  Subpleural 
inflammations  usually  lead  to  inflammation  of  the  pleura  also. 

Suppuration  and  gangrene  of  the  bronchopneumonic  patches  art 
comparatively  infrequent;  they  are  most  commonly  due  to  the  aspira- 
tion of  irritating  liquids  from  the  mouth  or  stomach,  or  of  pas  and 
detritus  from  abscesses  or  ulcers  in  the  larynx  or  trachea,  from  cavitia* 
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in  the  lung  itself,  and  so  on.  As  in  the  case  of  embolic  abscesses  and 
n*^mses,  these  broiichoptieumunic  abscesses  may  heal  more  or  less 
completely  by  delimiting  inflammation  and  cicatrization.  Death  how- 
ever is  the  more  frequent  result. 

In  most  cases  of  bronchopneumonia  the  exudation  is  absorbed,  and 
the  lung  restored  to  its  normal  state.  It  must  however  be  remembered 
that  unabsorbed  residues  are  much  more  common  after  bronchopneumonia 
than  after  croupous  pneumonia.  Even  in  the  non -suppurative  forms 
the  cellular  infiltration  of  the  interlobular  and  peribronchial  fibrous 
structures  is  here  and  there  so  abundant  that  complete  resorption  is 
impossible;  the  circulation  of  the  part  may  indeed  be  so  much  interfered 
with  that  easeoas  necrosis  takes  place.  In  other  cases  tha  inflammation 
persists  for  a  considerable  time,  and  passing  into  a  chronic  condition 
leads  to  the  formation  of  new  fibrous  tissue  and  thus  to  induration. 


Pia.  286,    Mason 'a  luj»q  wrra  aaowcHOPJiECMomc  fibrom  jroouLMk 
(Section  hardened  in  alcohol,  and  stained  icith  picrocarmine :     X  t>.) 


a,  group  of  fibrous  nodules 
6.  normal  pulmonary  tissue 


c,  thickened  pulmonary  ttaue  containing  bron- 
chi, vessels,  and  a  few  alTeoU 


Dry  caseous  necrosis  of  the  pulmonary  tissue  occurs  generally  as  a 
sequel  of  the  lobular  inflammation,  especially  in  children  suffering  from 
bronchitis  and  bronchopneumonia  after  measles  or  whooping-cough.  It 
may  however  occur  in  adults  and  in  connection  with  other  forms  of 
bronchopneumonia.  While  many  of  the  patches  of  inflammation  dis- 
appear by  resorption,  here  and  there  the  exudation  persists,  condenses, 
and  by  degrees  assumes  a  dry  cheesy  consistence,  while  the  surrounding 
tissue  simultaneously  undergoes  necrosis.  En  this  manner  caseous 
nodules,  from  the  size  of  a  pea  to  that  of  a  walnut,  are  produced;  after 
a  time  they  become  enclosed  in  a  fibrous  capsule,  and  then  may  remain 
for  an  indefinite  time  without  further  change,  though  frequently  they 

become  calcified.     These  nodules  are  met  with  in  all  parts  oi  tfea  \\hu&, 

11 
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though  the  apex  is  the  commonest  seat.     Occasionally  they  give  ri 
obstruction  of  some  of  the  bronchial  tubes  (Art.  580). 

A  more  frequent  result  of  bronchopneumonia  is  induration  or 
Cirrhosis  of  the  Hung.  In  its  least-complicated  form  this  occurs  in 
cases  where  the  continual  inhalation  of  irritating  duat  keeps  op  a  con- 
stantly-renewed inflammation. 

Ooftl  dust  is  the  least  irritating,  stone-dust  and  metallic  particle*  a» 
much  more  injurious.     The  power  of  the  absorbents  is  usually  insuffi- 
cient to  remove  all  the  dust  inhaled,  and  inflammation   being  id 
around  the  particles  thai-  remain  in  process  of  time  they  are  enclose 
capsules  of  new  fibrous  tissue  (Fig.  235  a),  and  thus  give  rise  to  b 
fibrous  nodules. 

In  some  cases  these  nodules  are  few  and  scattered:  in  others  they  are 
numerous  and  lie  together  in  groups  (Fig.  235).     Instances  occh 
which  they  are  so  numerous  in  particular  parts  of  the  lung  that  00*1 
any  air-containing  tissue  exists  between  them,  and  in  other  parts  the 
lung  is  entirely  fibrous.     This  condition  is  best  described  as  uodultr 
cirrhosis. 

Tin-  separate  nodules  are  of  various  sizes  from  that  of  a  lentil  to  that 
of  a  bean.  They  are  white,  slate-colored,  or  even  black,  and  that 
in  the  absence  of  coal-dust.  The  pigment  is  then  derived  from  the 
coloring- matter  of  the  blood.  When  fully  developed  they  consist  of 
coarse  fibrous  tissue,  often  concentrically  stratified.  Larger  nodes  m 
formed  by  the  coalescence  of  smaller  nodules,  and  correspond  f 
territory  of  a  single  bronchiole:  the  smallest  nodules  represent  terminal 
alveoli  or  iufundibula. 

The  tissue  round  about  the  nodules  is  infiltrated  with  cells,  or 
ened  and  fibrous,  the  indurative  inflammation  extending  radially. 

When  the  bronchopneumonia  is  lobular,  and  u  I  with  ofa 

tive  collapse,  the  nodular  cirrhosis  is  accompanied  by  a  more  diffuse 
indurative  change,  which  we  may  call  lobular  cirrhosis.  In  this  way 
in  the  lirrhosis  of  simple  collapse  (Art.  592,  Fig.  231),  the 
with  patches  of  compact  gray  or  slate-colored  tissue,  enclosing  scattered 
nodules  which  are  usually  of  a  paler  tint. 

Patches  of  this  kind  may  be  formed  iu  any  part  of  the  lung,  though 
they  are  most  common  at  the  apex:  not  infrequently  they  contain  small 
cheesy  nodul 

The  pervious  bronchi  traversing  the  indurated  region  generally 
become  dilated,  and  are  the  seat  of  chronic  inflammation  often  of  an 
ulcerative  kind  and  leading  to  the  formation  of  cavities  or  voin 
When  such  a  vomica  contains  a  decomposing  or  irritant  seen 
latter  may  g*U)  ROOGQS  to  the  air-passages  and  by  aspiration  pass  into  thr 
terminal  branches  of  other  bronchi.  In  this  way  fresh  bronchopneu- 
monia is  set  up,  and  may  lead  to  miliary  or  nodular  or  lobular  intiamauv 
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tion,  ending  in  local  recovery,  or  it  may  be  in  suppuration  or  induration 
hke  the  first. 

The  pleura  is  affected  in  all  bronchopneumonic  indurations  that  are 
not  entirely  limited  to  the  deeper  parts  of  the  lung;  thickening  and 
adhesions  are  the  usual  result.  So  also  it  is  not  unusual  to  find  thick- 
ening of  the  peribronchial  and  the  Interlobular  fibrous  tissue. 

Tuberculous  bronchopneumonia.  Tuberculosis  of  the  lung 
may  begin  in  one  of  three  ways:  namely,  as  embolic  tuberculous  pneu- 
monia, as  primary  tuberculous  bronchopneumonia,  and  as  tuberculous 
lym  phangitis. 

Embolic  tuberculous  pneumonia  has  already  been  considered  (Art. 
GOG).  It  takes  the  form  either  of  disseminated  miliary  tuberculosis  and 
terminate*  fatally,  or  of  a  localized  affection  leading  to  the  formation  of 
one  or  more  isolated  caseous  nodes.  These  nodes  may  occur  either  in  a 
part  of  the  lung  previously  healthy,  or  in  tissue  already  altered  by  dis- 

Tiiborculous  lymphangitis  (Art.  609)  takes  the  form  of  a  local  erup- 
tion of  tubercles  in  the  neighborhood  of  a  tuberculous  focus  outside  the 
lung.  A  caseous  bronchial  gland  or  tuberculous  disease  of  the  vertebral 
column  is  the  commonest  Btarting-point  of  the  affection. 

Primary  tuberculous  bronchopneumonia  attacks  both  healthy 
and  diseased  lung- tissue. 

In  the  former  case  tubercle-bacilli,  either  alone  or  accompanied  by 
other  irritant  matters,  gain  access  with  the  inspired  air  to  the  respira- 
tory parenchyma,  settle  in  some  ramification  of  the  air-passages,  and  in 
the  first  instance  give  rise  to  a  nodular  patch  of  inflammation  (Fig.  236 
g).  Occasionally  the  bacilli  may  at  once  be  taken  up  by  the  lymphatics 
and  give  rise  first  in  them  to  the  formation  of  granulomatous  nodules. 

When  the  tubercle-bacilli  alone  euter  the  lung,  these  are  the  only 
changes  induced;  but  if  at  the  same  time  other  sources  of  irritation  are 
at  work  the  tuberculous  changes  are  accompanied  by  more  or  less  exten- 
give  bronchitis  and  bronchopneumonia.  As  the  case  goes  on  the  latter 
affections  pass  away,  often  however  leaving  behind  bronchi  obstructed 
with  secretion,  or  collapsed  and  indurated  patches  sometimes  containing 
caseous  foci;  so  that  the  affected  part  of  the  lung  includes  one  or  more 
caseous  patches  (ej  containing  bacilli,  caseous  masses  free  from  bacilli, 
obstructed  or  occluded  bronchi,  and  gray  cirrhotic  areas.  In  certain 
cases  patches  originally  containing  bacilli  may  become  free  from  them, 
and  undergo  cicatrization  with  or  without  caseous  enclosures. 

The  specific  infection  frequently  reaches  a  lung  already  morbidly 
affected,  If  the  affection  is  a  recent  bronchitis  with  bronchopneumonia, 
the  after-course  of  the  disease  will  resemble  that  just  described.  Exactly 
how  often  such  a  secondary  infection  takes  place  it  is  not  at  present 
easy  to  determine.     Most  probably  we  have  instances  of  it  in  those  cases 
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where  chronic  tuberculosis  appears  to  be  developed  frora  a  non-tubei 
lous  bronchopneumonia  such  as  followB  measles  or  whooping-cough. 

Secondary  tuberculous  infection  il  also  favored  by  the  fact  that 
inhaled  bacilli  may  develop  more  readily  in  tissue  which  is  alter*' 
antecedent  or  still  persisting  chronic  inflammatory  processes.  This 
sibility  is  supported  by  the  observation— that  certain  tissue  changes  con- 
nected with  particular  inflammatory  affections  of  the  lung  appea 
predispose  it  to  tuberculosis.  So  far  as  can  be  made  out  by  morbid  i 
omy  these  are  chiefly — caseous  necrotic  patches*,  inspissated  coilec: 


Fig.  SStS.    Primary  TtTrencrriouB  BROKcnopyRmoNiA   with  oownxatxo  ttvkkcclov*  ltwiu* 

mana 

{Section  from  the  left  apex  of  the  tuna  of  a  woman  of  25,  xchich  contained  a  few  tcatiered* 

with  central  conation;  carmine  staining :    x  15. } 
a,  normal  lung- tissue  /,  fibroid  Induration 

6,  normal  bronchus  p,  caseous  centre  and 

c,  bronchus  with  Inflamed  wall  h\  cellular  periphery  of  a  tuberculous  nod* 

d,  artery  i,  k,  tubercles  In  the  neighboring  lymphatic  to* 

e,  encapsuled   caseous   bronchopneumonlc  sels 

patches 

of  bronchial  secretion,  and  bronchiectatio  cavities.     The  predisposition 
does  not  depend  on  the  way  in  which  these  morbid  changes  in 
brought  about.     When  the  bacilli  once  gain  a  settlement  the  perip- 
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of  the  caseous  node  or  the  wall  of  the  bronchiectatic  cavity  becomes  the 
seat  of  a  new  inflammation  which  thenceforth  exhibits  the  character  of 
a  tuberculous  process. 

The  author  has  for  a  number  of  years  endeavored  from  the  anatomical  side  to 
make  out  the  early  stages  of  pulmonary  tuberculosis,  and  the  above  account 
represents  the  outcome  of  his  investigations.  In  Wurzburgand  in  Zurich  he  bad 
to  make  post-mortem  examination  of  a  large  number  of  children  and  young  per- 
sons, and  so  had  frequently  the  opportunity  of  observing  tuberculosis  in  all  its 
stages,  even  from  the  very  beginning.  He  has  thus  convinced  himself  that  in 
the  great  majority  of  cases  tuberculosis  of  the  lung  begins  in  the  form  of  solitary 
nodes  or  nodular  foci.  The  tuberculous  nature  of  these  foci  is  in  general  readily 
determined  from  the  appearance  of  the  parts  immediately  around  them.  Re- 
cently also  Nal*werck  and  Glaser  have  demonstrated  the  presence  of  tubercle- 
bacilli  in  some  of  the  cases  collected  by  the  author* 

The  occurrence  of  secondary  tuberculous  infection  in  lungs  already  diseased 
appears  to  follow  from  the  frequently -observed  fact  that  recent  tuberculous 
bronchopneumonia  is  found  side  by  side  with  old  patches  of  induration  that  are 
devoid  of  any  recognizably  tuberculous  character,  while  the  bronchiectatic  cavi- 
ties they  enclose  contain  tubercle-bacilli.  It  must  however  be  granted  that  a 
tuberculous  lung  may  recover  locally,  the  disease  sometimes  leaving  behind  it 
patches  of  induration  that  possess  none  of  the  special  characters  of  tuberculosis. 

Formerly  attempts  were  mule  to  explain  pulmonary  phthisis  and  tuberculosis 
as  the  direct  result  of  a  special  constitution  or  predisposition,  which  reacted  in 
a  peculiar  way  to  ordinary  irritations.  After  the  communicability  of  tuberculo- 
sis was  established  stress  was  always  laid  on  the  fact  that  certain  animals  are 
more  susceptible  of  the  disease  than  others,  and  accordingly  the  special  predispo- 
sition of  the  individual  has  always  been  regarded  as  a  principal  factor  in  the  gen- 
esis of  tuberculosis.  Since  Koch's  discovery  of  the  tubercle-bacillus  the  question 
of  predisposition  has  fallen  somewhat  into  the  background.  It  appears  however 
unwise  to  lose  sight  of  what  is  almost  certainly  the  fact — that  many  persons  are 
tore  disposed  to  become  tuberculous  than  others.  This  predisposition  is  either 
congenital  or  acquired,  and  consists  either  in  local  alterations  of  tissue  or  in  the 

leral  constitution  of  the  system,  that  is  in  peculiarities  of  the  metabolism  of 
the  tissues.  For  instance,  diabetic  patients  are  well-known  to  be  very  apt  to 
suffer  from  a  fatal  form  of  tuberculous  phthisis.  Other  predisposing  conditions 
are — excessive  smallness  of  the  heart  In  proportion  to  the  lungs  and  the  body 
generally,  poverty  of  the  blood  in  albuminoids  and  water  such  aa  follows  con- 
tinued lactation,  suppuration,  cholera,  etc.,  lesions  of  the  heart  limiting  the 
blood -supply  to  the  lungs,  contracted  thorax,  and  enfeebled  inspiration.  Scrof- 
ula, that  is  to  say  the  particular  anomaly  of  constitution  which  is  manifested 
chiefly  by  a  tendency  to  chronic  catarrh  of  mucous  membranes,  also  favors 
tuberculous  infection.  How  exactly  these  conditions  act  as  predisposing  causes 
of  tuberculosis  we  can  hardly  at  present  determine,  though  all  clinical  experience 
goes  to  show  that  they  are  of  some  importance. 

In  addftion  to  the  constitutional  predisposition  we  have  to  consider  the  local 
predisposition  :  and  it  is  reasonable  to  suppose  that  in  the  case  of  the  lung  this 
latter  plays  a  considerable  part.  Thus  lung-tissue  that  is  inflamed  or  that  is 
altered  in  a  certain  way  by  previous  inflammation  is  more  apt  to  become  tuber- 
culous than  normal  healthy  tissue. 

Lastly,  it  appears  certain  that  many  persons  are  predisposed  or  rather  pre- 
destined to  tuberculosis  because  they  are  much  more  exposed  to  the  chaxwrea,  oli 
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infection  than  others.    This  is  especially  the  case  with  children  who  grow  up  ia 
the  company  of  tuberculous  parents. 

An   extremely    important,   but  at    present    involved,  question    is — whether 
tttberooiotif  ran  be  inherited,   i.  &  whether  the  tubercle-bacillus  can  be  tranv 
Bitted  from  the  parent  to  the  fcetus  in  fecundation  of  during  gestation.  Ziegler 
has  pointed  out  in  several  of  hid  writings  that  no  anatomical  facta  are  yet  to 
hand  iu  support  Of  the  affirmative  supposition.    There  is  on  record  no   indubi- 
table instance  of  intrauterine  foetal  tuberculosis,  and  after  birth  the  alf 
appears  at  the  earliest  in  the  third  week,  by  which  time  it  is  quite  possible  for 
Infection  from  without  to  have  taken  place.     It  must  however  be  kept  in  mini 
thai  in  some  instances  the  disease  had  at  this  time  made  such  progress  thai 
beginning  of  it  might  with   great   probability  be  referred  to  the  in' 
period  (Dkhme  and  Lichtkeim,  Verluit,  esses  in  Wicabctden 

leb's  vievv  U— that  congenital  tuberculosis  is  possible  but  not  yet  .certainly 
demonstrated,  and  that  it  must  at  any  rate  be  rare,     Since   CoCflCa  discovery* 
good  many  authorities  have  ctune  over  to  this  view.    Actual  trans 
tuberculosis  to  the  feet  us  appears  conceivable  only  when  at  the  time  of  impregn*- 
tion  the  male  suffers  from  urogenital  tuberculosis,  or  when  during  gestati 
female  genital  organs  are  tuberculous,  or  tubercle-bacilli  gain  access  to  the  cir- 
culatory system.     Future  observation  alone  can  determine  whether  il, 
correct  or  not    and  meanwhile  we   may  explain  the  fact— that  the  child 
tuberculous  parents  so  readily  perish  from  tuberculosis — by  observing  that 
inherit  Home  predisposition  to  the  disease  and  by  their  constant  intercourse  with 
the  parents  ate  in  a  special  way  exposed  to  the  risk  of  infection. 

Tuberculosis  by   inhalation   was  first  induced   in  animals  by  Tappkixkv, 
Lim'l,  and  Schweninger  (Natwfarm  mntfwtg  Final 

Arrh.   vols.  74,   82),  afterwards   by  Weichselbauh  (Cent.  f.    mcd.  Ji 
Witter  med.   dnhrb.    18SS),   Schottelius    {Virc.h.    Arch.  vol.   73),    and   ol 
When  animals  are  HUMU  to  breathe  atr  containing  phthisical  sputa  pulverir 
means  of  the  spray  apparatus,  small   miliary  brorK-hopneumome  patches  much 
resembling  tubercles  are  found  in  the  lungs.     Tapprinbu  took  them  for  actual 
tubercles  and  compared  them  to  the  tubercles  found  in  miliary  tabexculofl 
the  lung.     This   however  is  a   mistake:  they  are  multiple  primary  tul 
bronch«>pneuiiionJe  patches  of  miliary  size,  caused  by  the  inhalation  of  tul. 
bacilli  (ZtaOUUU  8ttm*UunQ  Idin.   I'ortrdyc  151>.     Veragcth  worked  ut  the  sut^- 
ject  in  ZtBQLCR'S  laboratory  during  1881-82,  and  showed  that  in  the  brot 
pneumonic  pitches  great  misses  of  bacilli  were  developed,  that  in  course  ot 
from  these  pitches  were  formed  larger  caseous  and  even  ulecr.u 
that  i  he  process  might  give  rise  to  tubarculousdiseas  ««»r  the  ly 

lymphatic  glands,  and  serous  membranes,  all  of  which  contained  bacilli.     I 
teen  day*  cl  ipse  from  the  time  of  inhalation  before  the  first  visible  changi 
detectedi     As  the  changes  set  in   masses  of  bacilli  are  seen   i 
thelial  cells,  which  they  presently  cause  to  degenerate,  while  reactive  infla:. 
tion  is  set  up  in  the  adjacent  tissue 

References: — Bayer,  Etudes  enmpar.  de  la  phthisic,  pnlnionaire  1842;  SBBOl 
Der  Dkibitet  millitus  Berlin  1878;    Bouchardat,  Ij<   tiot:i 
Leyden,  Ueb.  diabft.  Luiigenphthise,  ZeiUchr.f.  kiln,  died  [LB,  Ziems* 

sen  a  Cyclop,  v.;  JOrgenses,  ibid.;  Zigoleu.  toe.  cit,;  Baumgaht; 
kim.  Med.  vi. .  30*218,  Bert  klin     Wool 

Invest tfjutioik  Record  I.  London  1883;   Klebs,  Art,   V  *  En* 

vi/clopddir  xiil;  Veraouth,  Arch.  f.  exp.  Paih.  xvii.  188:1;  Kuster,  Sitzungtber. 

d.    ni'itt  rrh*  in.    QetHleoii     B I   Feb.    187G;    Bl  lavimentc 

Napoli  1,  18 Si:  Ocschichtc  <l    Tnbcrculoae  Leipzig  18 S3,  and  Die  fc&s  or 
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mkttenniuchpnenmonie  d.  BMflf,  Fortsehrittc  <J.  Med,  I.  1883.  III.  1885;  BlKDERT 
ami  SlOEL.  Virch.  Arch.  vol.  93;  WaROGXIN,  Ubid,  vol.  DO;  Waul,  Dent.  med. 
WgeK  I  1885;  SciiAFFER,  Die  Verhndun<j  <'.  Tub,  redone  in  dm  Lungmh\. 
Diss,  Berlin  1884;  Brehmer,  Die  Aetivl.  d.  chron.  Lumjensduvindmdtt  Berlin 
1885. 


613.  Extension  of  tuberculosis  in  the  lung.  The  manner  in 
which  tuberculosis  of  the  lung  extends  from  part  to  part  is  always  the 
same,  whether  the  original  infection  is  due  to  embolism  or  to  inhalation. 

The  first-formed  nodule  increases  in  size  by  peripheral  extension 
of  the  cellular  infiltration.  The  accumulation  of  cells  in  the  contiguous 
alveolar  walls  and  alveoli  takes  place  continuously  and  uniformly  (  Pi| . 
236  h  i),  though  here  and  there  we  may  find  typical  tubercles  with  epithe- 
lioid cells  and  giant-cells  in  the  midst  of  the  mass  of  simple  leiienryi.e.-;. 

After  a  certain  time  this  continuous  extension  is  accompanied  by 
tuberculous  lymphangitis,  manifested  by  the  development  of  tuber- 
cles in  the  course  of  the  surrounding  lymphatics  (Fig.  236  i  k).  This 
eruption  may  be  interalveolar,  interlobular,  or  peribronchial,  and  often 
spreads  rapidly  to  the  pleura  and  the  bronchial  glands. 

In  many  cases  this  is  the  only  mode  of  extension,  at  least  for  a  con- 
siderable time.  For  months  together,  either  steadily  ur  with  occasional 
pauses,  fresh  nodular  foci  continue  to  be  formed  along  the  course  of  the 
lymphatics,  and  the  intervening  tissue  becomes  chronically  inflamed. 
In  this  way  patches  of  induration  of  various  sizes  are  produced,  which 
contain  single  tubercles  and  groups  of  tubercles,  usually  all  enclosing 
bacilli,  and  in  various  stages  of  growth  and  decay. 

icr  or  later  another  mode  of  extension  takes  place  in  addition  to 
this  ordinary  one  of  lymphangitie  induration  and  caseation. 

A  primary  (or  it  may  be  a  secondary)  caseous  node  reaches  a  certain 
size,  softens  and  disintegrates,  and  then  breaks  through  into  a  bronchus. 
The  caseous  detritus  contains  tubercle-bacilli,  and  consequently  a  j« 
bility  arises  that  the  disease  may  be  spread  to  other  parts  of  the  lung  by 
aspiration  into  the  air- passages.  As  a  fact  much  of  the  detritus  and 
the  bacilli  are  coughed  up  as  sputum*  but  some  may  be  aspirated  into 
the  smaller  tubes  and  so  reach  the  respiratory  parenchyma.  This  may 
also  happen  when  the  infected  contents  of  a  bronchiectasis  or  of  a 
brooch  jeotatie  vomica  are  emptied  into  a  bronchus,  or  when  a  cheesy 
tuberculous  gland  softens  and  breaks  through. 

The  aspirated  matters  lodge  in  various  parts  of  the  pulmonary  tissue 
and  give  rise  to  a  reactive  inflammation  whoso  extent  and  intensity 
depend  partly  on  the  amount  and  nature  of  the  irritant  substances, 
partly  on  the  relations  of  the  tissue  involved,  partly  on  the  special  pre- 
disposition of  the  patient.  As  regards  the  irritant  substances  it;  must  be 
kept  in  mind  that  they  often  include  not  only  tubercle  bacilli  hut  also 
other  micro-organisms  and  chemical  products  of  decomposition  tram  Was. 
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diseascd  cavities,  and  those  may  give  rise  to  suppurative,  or  fibrinoi 
even  putrid  inflammations. 

In  this  way  B  fresh  focus  of  bronchopneumonic  inflammation  is  lit  op. 
The  course  of  the  new  inflammation  is  in  general  this — there  is  fir- 
abundant  cellular  exudation;  after  some  days  or  weeks  this  forms  a 
nodular  infiltrated  patch  (Fig.  237///),  which  then  becomes  caseous  in 
the  centre  (/),  while  the  periphery  (7)  consists  of  living  cells, 
proper  stuining-melhods  bacilli  (Ji)  can  he  shown  lying  singly  or  in 
groups  both  in  the  caseous  and  iu  the  cellular  parts.     The  vessels  which 
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Fig.  337.    Miliary  TtTHZHcnx>rs  BBOHCHonrcvuoxu, 

(This  is  a  secondary  patch  due  to  the  aspiration  of  the  content*  of  o  small  cos+ohs  node  wMs% 
ruptured  tnto  a  trronchux  ;  jircparation  injected  icith  blue  gelatine  and  stained  with  alum<ar> 
mine  :  the  Ixicilli  drawn  from  a  parallel  section  stained  trith  fu  chain  :     X  HO.y 

a,  interalveolar  septa  with  Injected  capillaries 
bt  respiratory  bronchiole 
r.  brJMtod  artery 

d,  circuin  vascular  lymphatic  distended  with  ex- 

udation 

e,  pigment  iviiuy  round  the  lymphatic 
/,  caaeou*  centre,  and 


17,   cellular  periphery  of  the 

patch 

100} 
(%    cellular  exudation  in  the  alveoli 
li,  chiefly  fibrinous  exudation 
k,    rein  with  surroundh\£  cellular  infiltration 
J,    interlobular  lymphatic  distended  witbi 

tion 


traversed  the  part  occupied  by  a  solid  nodole  nf  this  kind  are  &I1 
destroyed. 

The  lung-tissue  aronnd    the  nodule  h  the  seat  of  an  exudati 
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flammation,  whose  intensity  dillers  greatly  in  different  cases.  As  a  rule 
t  hi-  neighboring  alveoli  (i)  contain  extravasated  liquid  and  cells,  desqua- 
muted  epithelium,  and  often  fibrin  {*,).  The  alveolar  walls  are  infil- 
trated with  leucocytes,  especially  around  the  veins  (£).  The  lymphatics, 
peribronchial  and  periarterial  {dj  as  well  as  intcralveolar  and  interlobu- 
lar (/),  are  also  iu  some  measure  affected  by  the  inflammation,  being 
more  or  less  distended  by  exuded  matters  (di).  When  the  nodule  is 
subpleural,  the  pleura  is  simultaneously  inflamed. 

When  a  number  of  tuberculous  bronchopneumonic  foci  are  thus 
formed  by  aspiratiou,  each  passes  through  much  the  same  series  of 
changes  as  were  described  in  the  case  of  the  primary  focus,  Some  con- 
tinually enlarge  and  lead  to  progressive  tuberculous  lymphangitis,  others 
soften  and  break  down  and  by  aspiration  of  their  contents  lead  possibly 
to  fresh  bronchopneumonic  infection. 

At  all  stages  of  the  disease  there  is  still  another  possible  mode  by 
which  the  infective  agent  maybe  disseminated.  Chronic  inflammatory 
change  in  the  lung  always  extends  in  some  degree  to  the  blood-vessels. 
Plastic  inflammation  leads  to  fibrous  thickening  of  the  walls  of  arteries 
and  veins,  and  by  eudarteritic  thickening  some  of  the  smaller  branches 
may  be  obliterated  altogether.  In  tuberculous  inflammation  of  the 
lung  the  walls  of  the  capillaries  as  well  as  those  of  the  arteries  and  veins 
are  especially  apt  to  be  affected.  When  an  actual  tuberculous  node  or 
nodule  is  formed  the  capillaries  perish  outright,  while  in  the  walls  of  the 
larger  vessels  appear  granulomatous  growths  having  all  the  characters 
of  tubercle,  and  developing  some  into  fibrous  thickenings  and  some  into 
C&660Q8  ulcers.  These  several  morbid  changes  naturally  lead  to  local 
disorders  of  the  circulation,  and  to  more  or  less  copious  haemorrhages 
(haemoptysis),  which  are  most  apt  to  follow  when  the  walls  of  arteries 
Ul  diseased  and  are  eroded  or  give  way.  But  there  is  also  the  danger 
that  the  caseous  growths  on  the  walls  of  veins  may  break  into  the  in- 
terior of  them,  and  permit  the  tuberculous  detritus  and  bacilli  to  enter 
the  circulation  and  spread  the  infection  to  distant  organs.  This  how- 
ever appears  not  to  happen  at  all  frequently,  no  doubt  because  before  a 
tubercle  actually  breaks  through  the  iutima  into  the  vein  thrombosis  is 
induced  by  the  diseased  state  of  the  wall,  and  in  this  way  the  vein  itself 
is  effectually  blocked  up  (compare  Cornil,  Journ,  de  FanaL  1880  ; 
MCuiiii:,  Firck,  Arch.  vol.  7G;  Abxold,  ibid.  vol.  88;  Weioert,  ibid, 
vols,  77,  87,  104). 

The  tubercle-bacilli  may  at  a  very  early  stage  of  the  disease  pass 
from  the  peribronchial  lymphatics  into  the  bronchial  glands,  and  there 
set  up  tuberculous  changeB.  Oases  indeed  not  infrequently  occur  in 
which  only  a  few  scattered  bronchopneumonic  nodules  are  found  in  the 
lungs,  while  some  of  the  bronchial  glands  are  tuberculous  throughout  or 
entirely  caseous.     It  has  even  been  noted  that  only  a  single  small  patch 
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may  occur  in  the  lung,  or  that  no  patch  at  nil  may  l>e  diaoOTOfod,  and 
yet  the  bronchial  glands  may  be  extensively  diseased. 

After  the  tuberculous  process  has  spread  over  a  considerable  | 
the  lung  and  the  lymphatics  the  bronchi  also  be 

manner.  The  smaller  tubes  are  first  affected,  then  the  larger,  and  often 
the  traohdi  and  larynx  as  well.  If  the  sputum  be  swallowed  tabercokk 
Bis  of  the  alimentary  canal  may  be  set  up. 

The  author  in  a  lecture  published  in  1878  (Sammlnng  klin.  Vortrage 
plicitly  insisted  on  the  fact  that  the  extension  of  tuberculosis  in  the  lung  tike* 
place  by  way  partly  of  the   lymphatics  and   partly  of  the  bronchial  passages,  the 
whole  course  of   the  disease  sug^estmj;   inevitably  that  the  secretion  and  other 
contents  of  tuberculous  cavities  act   infeetivdy  upon   the   bo 
lung.    This  statement  was  based  chiefly  on  the  results  of  anatomical  examination 
and  on  the  experiments  on  inhalation  cited  in  Art.  612.      The  subsequent  disss** 
ery  of  the  tubercle-bacillus,  and  the  demonstrated  fact  that  the  sputum  from  Uv 
diseased  Lung  contains  bacilli,  corroborate  the  statement,  and  all  the  a. 
oent  observations  in  the  post-mortem  room  are  in  entire  accoi 
number  of  tuberculous  bronchopneumonia  patches  are  found  in  a  lung,  turns: 
always  present  an  older  disintegrated  focus  or  a  bronchiectasis  or  a  caseous  lyis- 
phiitic  gland;  in  these  the  bacilli  have  multiplied  and  have  thence  been  disw  mi 
nated  along  the  air-passages. 

We  are  unable  to  set  forth  in  detail  the  numerous  and  various  i  whirti 

have  been  given  of  tuberculous  disease  of  the  lung.  An  analysis  of  them  cooM 
only  be  of  value  if  accompanied  by  the  arguments  which  have  induced  us  tout 
n^jde  those  that  differ  from  the  account  in  the  text,  and  this  would  scarcely  be 
in  place  in  a  work  like  the  present.  In  general  terms  it  may  be  said  that  m 
of  the  view!  referred  to  are  erroneous  because  they  rest  on  mistaken  idea*  a*  k> 
the  structure  of  ibe  lung;  and  further  that  sufficient  attention  been  pail 

to  the  distinction  between  diseases  of  the  respiratory  parenchyma  of  the  Jung 
and  diseases  of  the  bronchi  and  peribronchial  tissue.     Many  sJ  have  toot 

been  described  as  peribronchttic   in  which  the  peribronchial   tissue  is  intm  : 
affection   being  really  one  of  the  respiratory  tissue  an. i  only  pr«»p 
as  bronchopneumonic.      Authors  again  have  in  many  cases  entirely  i^not- 
lymphatics,  while  a  few  have  exaggerated  the  part  they  play. 

References  on  the  morbid  anatomy   of   chronic   pulmonary   tubcrcul 
Laennec.  Traite  <le  ratismllat U*h  mediate  et  des  maladie*  ,ti*r 

n.  Pa  Cars  well,  Pathological  Anatomy  Loudon  IS 

sen's  Ojfdop.  v.;  Kindfleisch,  Pathological  Histology  11.  London  It 
Arch,   gen.   <h    mid.   1883;  Oktu,    Vlrch.  Arch,  vol,  86,   Betl    klin.    R 
AiiitKuiT,    l\tih,   Mittheil.  \.¥  \\.\  Roster,  Sitzungiber.  <l.  niedei  GMt 

Bonn  1816;  Huquenin,    Corresp.  f.   Schweizer   Aerzte 
Buhl,  loc.  ctf.;  ton  Wyss,   Gerhard?*   Handb.   d,   Kinderkr.  in. ;  ELaIOU 
Pathology  t*f  bronchitis  etc.  London  1883;  CoRNlLand  \L.\s\  u:u,  Man,  Rath,  Hut, 
il  London  1884;  Sormani,  AnuaL  univers.  di  med.  iKS.j;  Germain  S£k.  HaciUarf 
phthisis  (trans,  by  WEDDELLJ  London  1885;  Ortu,  Lehrb.  d.  spec.  Path.  it.  I 
1885. 

References  on  tubercle-bacilli   in  sputum  etc.: — KocHt  Bert,  klin,  n 
1883  and   10,    1883;  Bauuoartkn,   Cent.  /.   med.    Win.    15,    1882;    I  i 
FbrtachritU  d.  Med,  i,  (18SJ);  de  Giacomi,  ibid.;  Balmkr  and  Fkaentz  l.  BM. 
klin.  Woch.  45,  1**2  and  Deut.  med.   IVoeh.  17,  1*H;J;  Hiller.  ,i    Wotk, 

17,    1882,  Zcitac.hr.  f.  klin.  Mtd.   v.;  P.   ftUTTMANN,  Bert.  klin.  WocA,  52,  1383; 
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Pfeiffeb.  ibid.  3,  1883;  Ziehl,  Deut>  nied.  Woch.  5t  1888;  Mench  kriti* 

d.  Med.  L;  Dreschfeld,  Brit.  Med.  Jottm.  1,  1883;  Demme,  Brrl.  kiin  Woch,  I  ">. 
18£3;  RiEOEL,  Cent.  f.  klin.  Med.  13,  1883;  Mulder,  Vcrhnwtl.  <L  phya.-med, 
Oeaett.  zu  W^trxburg  xvui.  (189ft),  gondwi Mfcft  Record  1SS5;  Koch.  3f7//A.  s. 
Oeaundh.  B.  1SS4;  Klein  ami  Gibbes,  .4n«««f  Report  to  Local  Government  Boanl 
1883-1884;  Percy  Kidd,  flfip&  c/u>.  ZWhw  lxyhi.  1885;  Hunter  Mackenzie, 
Treatise  on  the  sputum  Edinburgh  1836;  Coenil  and  Babes,  Les  bacterie*  Pari* 
1885. 

014.  From   what  has  been  said   in   the  last  Article  it    will  appear 
that  the  extension  of  localized  tuberculosis  of  the  lung  is  essentially  a 


Fia.  238.    Chroxic  nodflar  txthkrculous  brokchop.veumoma. 
{Hardened  in  Mutter' §  fluid,  stained  with  pieroearmine :  xM 
a,  6,  c,  rf,    nodules  of  rartous  forms  eorxe-  fK    wtwfciH 

spotidlng  to  Bystems  of  alveolar  ducts  g,    nodules  in  process  of  coalescence 

e,    section  through   an  infiltrated  and    oc-  a,    una II  bronchus  *  normal  i 

eroded  bronchiole  k,    artery 

bronchopneumonia  process,  accompanied  to  a  varying  extent  by  lympf 
gitis,  bronchitis,  and  peribronchitis. 

All  these  inflammatory  pn  liTcct  in  the  first  instance  more  or 

less  isolated  patches  of  tissue,  which  are  usually  nodular  and  vai^  t\w&. 
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the  size  of  a  millet-seed  to  that  of  a  pea.  Where  the  proce 
recent  we  thus  find  the  respiratory  tissue  studded  with  small  gray  trans- 
hnvnt  nodules,  or  larger  white  opaque  ones  (Fig.  238  a  d).  Most  of 
these  arc  simply  respiratory  bronchioles  and  alveolar  duets  with  their 
alveoli  (abed)  which  have  become  transformed  by  inflammation  intocom- 
pact  and  continuous  masses.     On  section  we  can  fre<  nake  »wi 

in  them  the  form  and  arrangement  (h  c)  of  the  original  parts.  It  k 
only  when  the  nodule  increases  in  size  by  the  extension  of  the  inflamma- 
tion to  neighboring  alveolar  groups  and  to  the  lymphatics  that  this  con- 
figuration becomes  indistinct  and  disappears. 

In  the  later  stages  the  bronchopnemnonic  nodules  usually  give  place 
in  a  measure  to  those  caused  by  lymphangitis,  bronchitis,  and  peri- 
bronchitis (r);  but  this  is  by  no  means  always  the  case. 

Cases  occur  in  which  the  thickening  of  the  bronchi  and  peribronchiil 
tissue  and  the  occlusion  of  the  smaller  air-passages  goes  on  to  a  very 
marked  extent.  In  like  manner  the  lymphangitis  may  spread  far  and 
wide. 

If  wo  start  then  with   these  nodular  inflammatory  pat  is  not 

hard  to  gain  an  understanding  of  the  many  diverse  forms  in  which 
monary   tuberculosis   presents   itself.     They   are   all   referable    to 
primary   fcypi •.  and  their  differences  are  due  partly  to  varieti. 
original  bronchopneuraonic  patches  themselves,  partly  to  vari 
the  morbid  phenomena  which  accompany  their  developm* 

As  regards  the  brouchopneumonie  patches,  varieties  occur  eh  I 
the  character  of  the  inflammatory  exudation,  to  some  extent  al- 
way  in  which  the  inflammation  terminates — the  issue  of  the  inflamma- 
tion. 

In  one  .case  we  may  have  a  cellular  or  a  fibrous  exudation  which 
rapidly  becomes  caseous,  or  purulent,  in  another  the  process 
fibrous  overgrowth  with  partial  caseation:  thus  we  may  distinguish  case- 
ous, caseo-pnrulent,  easeo-fibroid,  and  fibroid  or  indurative  varietie 
tuberculous  bronchopneumonia. 

When  the  development  of  the  nodular  patches  is  accompany 
more  extensive  inflammation  of  the  adjacent  tissue,  the  nodolfl 

cues  a  lobular  one:  thus  we  have  a  simply  nodular  and  also  a  lobular 
form  of  tuberculous  bronchopneumonia. 

Both  the  primary  and  the  secondary  tuberculous  patches  may  cease  to 
extend  and  at  length  heal.  It  is  very  doubtful  whether  complete  re- 
covery of  the  affected  tissue  by  re-absorption  of  the  exudation  is  in  any 
case  possible,  and  indeed  it  can  only  occur  in  the  very  smallest  patches 
whose  vessels  are  not  yet  obliterated.  In  larger  patches  healing  can 
take  place  when  the  inflammatory  process  issues  in  fibrous  hyperplasia 
and  induration.  The  indurated  portions  of  the  lung  are  sometime! 
noduhr,  sometimes  diffuse  aud  extensive:  they  consist  of  slaty-gray 
(induration  ardoise)  or  white  fibrous  tissue.     They  may  contain 
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caseous  residues;  but  usually  some  exist  scattered  through  the  tissue^ 
and  are  derived  either  from  bronchopneuuionic  patches  or  from  altered 
bronchia]  secretian.  In  these  nodules  and  patches  it  appears  likely  that 
bacilli  may  persist  for  a  considerable  time,  though  we  may  take  it  for 
granted  that  they  ultimately  perish.  Sooner  or  later  the  caseous  resi- 
dues become  calcified. 

In  this  WBJ9  so  long  as  the  affected  patches  are  few,  tuberculous  dis- 
ease of  the  lung  may  be  entirely  recovered  from,  or  at  least  stayed  from 
further  advance,  so  that  for  years  no  new  portion  of  the  lung  is  tiiva  liil. 
Of  course  so  long  as  any  bacilli  remain  in  the  tissue,  we  can  hardly  speak 
of  the  recovery  as  complete.  When  a  large  number  of  tuberculous  foci 
exist  iu  the  lung,  in  some  of  them  absolute  or  relative  recovery  may  take 
place,  but  it  is  extremely  unlikely  that  this  will  occur  in  all  simultane- 
ously. So  long  however  as  a  siugle  patch  undergoes  disintegration  and 
forms  a  nidus  for  the  multiplication  of  the  bacilli,  the  danger  and  the 
probability  remain  that  the  process  may  start  afresh  by  extension 
through  the  lymphatics,  the  blood-vessels,  or  the  air-passagoe. 

The  term  tuberculous  bronchopneumonia  (including  the  associated*  morbid 
changes)  in  to  a  great  extent  coextensive  with  the  clinical  term  pulmonary 
phthisis.  The  two  ideas  are  however  not  identical.  The  lung  may  be  destroyi-d 
by  inflammations  which  have  nothing  to  do  either  with  tuberculosis  or  with  any 
other  of  the  infective  grariulosnata.  [nasmiicli  as  phthisis  primarily  connotes 
simply  destruction  of  tissue,  it  might  very  well  be  taken  to  include  all  destruc- 
tive inflammations  of  the  lung. 

It  is  usual  however  to  limit  the  term  to  those  destructive  inflammations  which 
are  progressive,  that  is  to  say  which  advance  either  steadily  or  Intermittently 
from  bad  to  worse,  and  that  independently  of  fresh  injury  from  without.  This 
limitation  then  excludes  those  affections  of  the  lung  wherein  an  acute  inflamma- 
tion is  followed  by  a  partial  destruction  of  tissue,  which  however  has  no  ten. 
dency  to  extend  or  become  general. 

Even  then  the  terms  phthisis  and  tuberculosis  are  not  equivalent.  For  as  we 
have  seen  certain  non-specific  inflammations  may  take  on  a  progressive  charac- 
ter, and  of  the  specific  granulomatous  infections  glanders,  syphilis,  and  actino- 
mycosis lead  to  affections  of  the  lung  analogous  to  tuberculous  disease. 

The  varieties  observed  in  the  course  of  tuberculous  bronchopneumonia,  in 
other  words  the  diversities  in  the  nature  of  the  indi  vidua!  foci  of  inflammation, 
depend  partly  on  differences  in  the  reaction  of  the  pulmonary  tissue  to  irritation 
in  different  persons,  hut  chiefly  no  doubt  on  the  character  and  quantity  of  the 
irritant  disseminated  through  the  lung.  And  though  our  view  at  present  is  that 
the  essential  and  specific  irritant  in  tuberculous  phthisis  is  the  tubercle-bacillus, 
yet  it  can  hardly  be  gainsaid  that  in  many  cases  other  injurious  agencies  co- 
operate with  it. 

Many  pulmonary  cavities  or  vomica*  contain  not  only  tubercle-bacilli  but  also 
other  bacilli  and  micrococci,  and  these  too  may  have  a  destructive  action,  modi- 
fying and  perhaps  now  and  then  intensifying  the  action  of  the  specific  virus.  It 
is  possible  that  the  caseo-purulent  form  of  phthisis  may  be  due  to  a  complex  in- 
fection of  this  nature. 

With  regard  to  recovery  from  pulmonary  tuberculosis,  many  cases  have  been 
recorded;  but  until  the  discovery  of  the  tubercle-bacillus  it  was  impossible  to  de- 
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tide  with  absolute  certainty  whether  when  a  cicatrix  was  found  in  the  lung  the 
antecedent  affection  had  or  had  not  been  tuberculous.  The  process  of  healing 
referred  to  in  the  text  undoubtedly  occurs:  we  would  refer  in  support  of  this  nut 
only  to  cases  in  which  a  clinical  diagnosis  of  tuberculosis  had  been  made,  and 
years  afterwards  the  indurative  changes  above  described  have  been  d  aoorered 
in  the  lung,  but  also  to  a  recently-published  observation  of  NAUWRRCK's(Ifcwt 
itmf  Woek,  88,  1HS3),  Iii  the  body  of  a  man  of  45,  who  five  years  before  hu 
death  had  for  a  time  shown  symptoms  of  bilateral  disease  of  the  apices  of  the 
lungs,  and  who  died  after  a  short  illness  of  gastric  cancer,  Nacwekck  found  in 
the  ipLctt  cicatricial  patches  enclosing  scattered  caseous  foci  with  ■  few  luter* 
cle-bacilli.  There  was  no  trace  of  recent  tuberouloui  bronchopneuuionia  or  lym- 
phangitis. In  the  indurated  fibrous  tissue  no  bacilli  were  found.  It  \*  worth 
noting  that  four  brothers  of  the  patient  hail  previously  died  of  tuberculosis. 

615.  The  simplest  and  commonest  form  of  pulmonary  tuberculotia 
is  nodular  tuberculous  bronchopneumonia,  characterized  by  the 
formation  of  bronchopneumonia  nodules  and  nodes. 


r— a 


Fkj.  £89.     NooruAR  ttbero runes  broncuopveumon  U- 
(Preparation  injected  with  blue,  and  stained  with  carmine  i 


>,  ft  I 


a,  T-shaped  patch,  caseous  in  the  centre  and  flbroecUular  at  the  periphery,  produced  by  the 

(ration  of  two  tXttMgUCHB  alveolar  duets  anil  their  alveoli 
&,  respiratory  bronchiole  with  ttttolil  exudation  in  and  around  it 
e,  alveolar  duct,  with  caseous  cellular  content*  and  infiltrated  alveoli 

To  give  rise  to  it  there  mast  somewhere  exist  a  mass  of  softei 
tubercle,  a  tuberculous  bronchitis,  or  ft  bronchiectatic  in  oti 

words  a  focus  from  which  tubercle-bacilli  may  reach  the  bronchia]  pas- 
sages and  thence  pass  into  the  terminal  bronchioles  (Fig,  389 

If  the  dissemination  is  rapid  and  extend  over  the  greater  part  of  the 
lung  the  patient  may  sink  very  speedily,  and  after  death  the  lung  U* 
found  studded  with  miliary  gray  and  white  nodules  exact!; 
embolic  tubercles.     This  form  we  might  describe  as  miliary  tubercu- 
brunehopneiimonia  (Fig  237),     The  small  patches  lie  partly  in  the  aJ?c- 
olar  ducts  (Fig.  239  c),  partly  in  the  respiratory  bronchioles  (b):  wheu 
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recent  they  are  cellular,  but  afterwards  they  become  caseous  or  fibrous. 
The  vessels  perish  as  the  nodules  develop. 

When  the  virus  is  more  gradually  disseminated,  so  that  the  patient 
survives  for  a  longer  time,  the  patches  become  more  numerous  and  in- 
crease in  size.  As  a  rule  they  become  caseous  in  the  centre  (a)  and 
fibrous  or  fibro-cellular  at  the  periphery.  The  course  of  the  disease  is 
usually  chronic,  and  it  might  therefore  be  described  as  chronic  nodular 
indurative  bronchopneumonia.  The  groups  of  gray  or  grayish-white 
nodules  are  arranged  in  clusters,  and  in  section  appear  rounded,  oval, 
bifurcated,  or  trifoliate.  This  is  of  course  due  to  the  fact  that  the  solid 
nodular  masses  represent  the  terminal  branches  of  a  respiratory  bronchi- 
ole. In  the  neighborhood  of  the  nodules  there  are  always  a  number  of 
obstructed  bronchioles  with  thickened  walls,  looking  on  section  like  en- 
capsuled  caseous  nodes. 

At  first  the  bronchopneumonia  patches  lie  bedded  in  normal  air-con- 
taining tissue;  hut  after  a  time  the  surrounding  tissue  is  usually  con- 
densed, indurated,  and  gray.  This  is  due  in  the  first  place  to  collapse 
from  occlusion  of  the  bronchioles  and  small  bronchi,  and  secondly  to 
i-\tcn>iriii  from  the  nodular  patches  of  the  inflammatory  infiltration  and 
induration,  by  which  the  alveolar  walls  are  thickened  and  the  alveoli 
art'  filled  up  with  cells  and  ulfimately  fibrous  tissue.  The  pigmentation 
is  referable  partly  to  inhaled  dust,  partly  to  the  small  hemorrhages  which 
occur  from  disturbances  of  circulation  in  the  diseased  area  or  from  rup- 
ture of  the  degenerate  vessels  that  run  th rough  it. 

The  rarer  form  of  nodular  tuberculosis,  nodular  caseous  broncho- 
pneumonia,  is  characterized  by  the  formation  of  small  cellular  foci, 
gray  or  j'ellowish-wlufce,  aud  rapidly  becoming  caseous  or  purulent  The 
caseous  non-vascular  nodules  are  always  Burrounded  by  a  Bona  within 
which  the  alveoli  are  filled  with  leucocytes,  desquamated  epithelium, 
liquid  exudation,  and  often  fibrin,  while  the  lung-tissue  itself  is  infil- 
trated with  small  cells.  These  nodulea  readily  soften  and  break  down, 
■0  that  little  cavities  are  formed  which  sooner  or  later  open  into  the  ad- 
jacent bronchi. 

The  caseous,  indurative,  and  caseo-fibroid  forms  of  bronchopneu- 
monia are  met  with  in  combination. 

61G.  The  processes  just  described  start  as  a  rule  in  the  apices  of  the 
lungs,  and  thence  extend  downwards  and  backwards.  The  apex  of  a 
long  may  thus  exhibit  terminal  stages  of  the  disease  while  tho  bases  are 
still  in  process  of  invasion.  After  a  time  the  parts  most  affected,  in  the 
caseo-fibroid  or  indurative  form  of  bronchopneumonia,  become  almost 
absolutely  airless,  and  hard  and  knotty  to  the  touch.  The  pulmonary 
pleura  is  usually  much  thickened  and  adherent  to  the  costal  layer  (Fig. 
240  a\,  the  lung-tissue  is  condensed  and  studded  with  caseons  nodes  {be) 
surrounded  either  by  translucent  gray  or  white  or  bv  slaty -gray  pig- 
mented fibrous  tissue.     These  nodules  are  occluded  and  indurated  aWfc- 
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olar  ducts  with  their  alveoli  (£),  or  bronchioles  with  caseous  contents  (r\ 
and    thickened   walls  surrounded   by  condensed   tissue.     Between 
nodules  lie  white  or  pigmented  fibrous  bauds  (e)  correspond 

i    ink-! lobular  septa   or   peribronchial   connective  tissue,    ■ 
nodules  representing  recent  foci  of  inflammatory  infiltration  (//,)- 

The  fibrous  nodes  and  bands  are  coarsely-fibrous  with  few  cell*,  or 
mainly  cellular.     Some  of  the  nodes  are  caseous  in   the  -iani 

cells  being  often  found  in  the  zoue  between  the  caseous  matter  and  the 
non-necrosed  tissue.  By  appropriate  treatment  a  few  scattered  baciili 
can  be  demonstrated.  Sometimes  these  indurated  patches  also  contain 
typical  tubercles.  The  septa  of  the  remaining  portions  of  the  lung  *f* 
frequently  infiltrated  with  cells  and  more  or  less  thickened. 

This  morbid  change  may  extend  over  the  greater  part  of  the  lung, 


Fio.  £40,    Chroxic  xodo&b  Tcnsaccijona  cirrhosis 
(Hardened  in  alcohol,  stained  with  hamatoxylin  :    X  90.) 


a,  thickened  and  fibroid  pleura 
fc,  coseo-flbrous  bronchopneumonio  nodes 
c*  bronchioles  with  caseous  contents  and  thick- 
ened walls 


d,  small  bronctaiectatic  cavities 
r,  t h i. kened  interlobular  septa 
/,  recent  cellular  infiltration 

nodules  and '/,  >  the  lymphatics. 


Th»  alveolar  s?pta  are  hi  parts  inJHtratod  with  ecus,  and  the  thickened  and  Indurated 
pigmented. 

and  then  leads  to  a  form  of  contraction  and  induration  which  we  m*j 
fitly  describe  aa  nodose  tuberculous  cirrhosis.  Usually  however 
confined  to  a  limited  portion  of  the  lung,  other  changes  being  at; 
which  lead  to  a  different  result. 

Even  in  ruses  where  the  cirrhosis  is  at  first  the  characteristic  featurv 
ulceration  is  never  entirely  absent.  The  process  may  start  in  the  caav 
ous  foci  within  the  lung-tissue  itself,  or  in  the  br  tatic  caritiet 
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which  arise  in  the  shrunken  and  airless  parts.  Once  the  process  of  dis- 
integration has  begun  it  usually  advances  steadily  and  somewhat  rapidly 
to  the  formation  of  vomicae  or  caverns.  Even  when  these  cavities  be- 
come lined  with  a  layer  of  granulations  the  process  is  seldom  thereby 
brought  to  a  complete  standstill,  for  the  bacilli  settled  in  the  wall  of  the 
cavity  give  rise  to  fresh  inflammatory  change  and  fresh  necmsi*. 

The  usual  course  of  the  disease,  in  indurative  tuberculous  broncho- 
pneumonia as  in  other  forms,  leads  to  the  formation  of  cavities  of  con- 
siderable size,  increasing  nut  only  by  continuous  extension  but  also  by 
coalescence  with  others.  In  the  latter  case  we  may  have  a  whole  series 
of  intercom mu nieating  cavities,  or  a  single  large  and  very  irregular 
cavern  traversed  and  partially  subdivided  by  bands  and  fragments  of 
me. 

The  greater  part  or  the  whole  of  the  upper  lobe  and  parts  of  the 
lower  lobe  may  be  thus  destroyed,  the  cavity  being  in  places  bounded 
only  by  the  thickened  pleura,  while  the  collapsed  and  indurated  pul- 
monary tissue  is  much  reduced  in  bulk.  The  cavity  contains  air,  and 
grayish,  yellowish,  or  brownish  liquid,  mingled  with  pus-cells  and 
whitish  ghreds  and  fragments  of  necrotic  lung-tissue  usually  beset  with 
bacilli.  The  disintegration  of  the  lung-tissue  takes  place  much  more 
rapidly  in  caseous  and  caseo-purulent  bronchopneumonia  than  iu  the 
indurative  form.  It  sometimes  happens  that  in  a  very  short,  time  Jrom 
the  onset  of  the  malady  the  whole  lung  is  riddled  with  cavities,  whose 
caseous  and  infiltrated  walls  break  down  into  shreds  as  if  they  were  rotten 
When  such  a  cavity  lies  immediately  underneath  the  pleura  there  ia 
always  (unless  previous  adhesions  limit  the  process)  a  certain  amount  of 
fibrinous  or  purulent  inflammation  of  that  membrane.  Not  infrequently 
the  pleura  is  perforated  and  pneumothorax  or  pyopneumothorax  is 
set  up. 

The  caseo- fibroid,  caseous,  and  caseo-purulent  forms  of  broncho- 
pneumonia occur  in  various  combinations  and  give  rise  to  a  great  variety 
of  different  morbid  appearances  in  different  cases.  Sometimes  a  sup- 
purative form  of  the  inflammation  is  grafted  on  a  chronic  caseo-fibroid 
form,  and  leads  to  a  marked  acceleration  of  the  destructive  process. 

The  striking  fact  that  tuberculous  bronchopneumonia  usually  begins  in  the 
apex  of  the  lung  points  to  the  conclusion  that  the  settlement  and  multiplication 
pf  the  tubercle-bacilli  take  place  more  readily  there  titan  in  other  parts.  In  the 
apex  the  respiratory  movement  ia  relatively  smaller,  and  the  amount  of  blood  in 
circulation  Jess.  Any  bacilli  which  may  reach  the  apex  by  aspiration  are  there- 
fore less  readily  carried  off  by  the  lymphatics  and  destroyed  by  the  living  tissue- 
cells:  in  other  words  the  tissue  m  there  less  resistant.  A  fact  perhaps  still  more 
significant  is  this — that  residues  of  previous  inflammation  (Art.  Gil)  linger  longer 
in  the  apex  than  elsewhere  in  the  lung,  and  in  this  waj  cause  a  kind  of  local 
weakness  or  predisposition  to  bacillary  invasion  in  that  part. 

$17.     Lobular  caseous  tuberculous  bronchopneumonia  al<Kw$% 
IS 
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starts  in  miliary  or  nodose  bronchopneumonia.  Sometimes*  iu 
neighborhood  of  recent  cellular  or  partially  caseous  bronchopneumonia 
Foci  (Fig.  241  a)  a  lobular  inflammation  is  set  up,  which  is  marked  by 
cellular  infiltration  of  the  alveolar  (b)  and  interlobular  (c\  septa,  and 
distention  of  the  alveoli  and  lymphatics  (d)  with  a  fibrinous  liquid  and 
cells.  The  tissue  thus  infiltrated  sooner  or  Later  becomes  caseous  and 
breaks  down,  induration  seldom  occurring  to  any  appreciable  extent. 

At  first  the  inflamed  lobules  appear  on  section  airless,  grayiab-red, 
smooth,  gelatinous,  and  inliltrated:  the  condition  has  been  well  described 
as  gelatinous  infiltration.  They  afterwards  become  paler,  then  gray 
and  translucent,  and  lastly  opaque  yellowish-white. 

The  number  of  the  lobules* so  affected  is  of   course  variable, 
they  are  numerous  we  usually  find  at  the  time  of  death  that  diffc 


Fin.  241.    Lobular  caseous  tohbbouuws 
{S*ctkm  through  a  tubpleurat  lobule  ;  hardened  In  cdoohol*  stained  tcith  kmmahxryl, 
a,  nodule   with  caseous  centre   and  cellular       0,  Interlobular  septa  Infiltrated    with    touoo 


caseous  centre   and  cellular 
pheripery 
©,  alveoli  filled   with    exudation,    the    walls 
infiltrated  with  leucocytes 


qjtej 

d,  lymphatics  Oiled  with  exudation 


lobules  are  in  different  stages  of  the  process,  some  being  grayish-red, 
others  gray,  others  yellowish-white.  Frequently  the  latter  show  signs 
of  softening  and  excavation,  or  there  are  actually  cavities  of  consider- 
able size  and  communicating  with  the  air  by  way  of  the  bronchi. 

When  all  the  lobules  of  a  lobe  are  thus  affected,  the  disease  assumes 
the  appearance  of  a  lobar  affection  and  is  often  so  described  (Art.  606). 
Microscopical  examination  however  always  proves  that  some  of  the  lobufca 
have  been  affected  long  before  the  others,  and  so  does  away  with  thei< 
of  a  *  lobar  caseous  pneumonia.' 

The  pleura  over  the  affected  lobules   is  always   iriflauied,  and  usi 
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covered  with  fibrinous  exudation.     As  the  lobules  break  down  the  pleura 
may  suppurate  and  become  caseous,  and  so  break  down  in  like   manner. 

When  lobular  caseous  bronchopneumonia  is  found  in  a  lung  we  always 
find  also  older  morbid  changes  in  it,  usually  at  the  apex  but  at  times  in 
other  parts.  They  may  be  slight,  consisting  of  a  few  scattered  points  of 
OiMsMoiij  or  Borne  indurated  oodales,  ot  dilated  bronehi.  [o  other 
oases  the  lobular  caseation  is  but  a  terminal  complication  of  an  advanced 
nodose,  caseous,  or  indurative  bronchopneumonia.  The  lobular  process 
may  in  fact  be  combined  in  a  multitude  of  ways  with  the  nodose. 

Lobular  caseous  bronchopneumonia  is  most  frequent  in  children, 
though  it  is  by  no  means  rare  in  adults.  By  many  pathologists  it  is 
referred  to  as  scrofulous  pneumonia 

618.  Bronchopneumonia  from  actinomycosis,  glanders,  and 
syphilis.  The  pulmonary  affection  set  up  by  Actinomyces  (Art.  134) 
takes  the  form  of  a  bronchopneumonia,  the  diseased  p .itches  being  of 
miliary  size  or  larger.  In  cattle  the  patches  are  hard  and  nodular,  and 
contain  in  the  centre  the  ray-fungu-  a>  a  kind  of  nucleus  (Pfluo,  Hixk). 
In  man  the  affection  tends  to  be  suppurative  (Israel,  Ponfick),  yellow 
or  grayish-yellow  patches  being  formed  which  presently  by  softening 
and  suppuration  give  rise  to  corresponding  cavities.  These  may  beoom 
larger  and  larger,  and  at  length  break  through  the  pleura.  Tiie  charac- 
teristic feature  of  the  process  is  of  course  the  presence  of  the  ray-fungus 
in  the  pus  and  in  the  infiltrated  and  disintegrated  lung-tissue. 

When  glanders-bacilli  (Loffler  and  Sciiutz,  Deut.  med.  Woch.  52, 
1882;  Cokxil  and  Babes,  Lex  bacUries  Paris  1885)  reach  the  lung  by 
aspiration,  they  give  rise  to  the  formation  of  nodules  and  nodes  chiefly 
beneath  the  pleura.  At  lirst  they  are  soft  and  grayish,  afterwards  they 
become  firmer  and  in  part  caseous.  Patches  of  lobular  extent  and 
grayish-red  in  tint,  and  patches  of  bronchopneumonia  suppuration,  are 
also  met  with  in  glanders*  and  there  may  bo  a  certain  amount  of  hemor- 
rhagic inilammation.  When  the  disease  affects  a  number  of  contiguous 
lobules,  large  portions  of  the  lung  may  in  this  way  be  infiltrated  and 
ultimately  break  down.  When  the  bacilli  reach  the  lung  through  the 
circulation  they  induce  pneumonia,  which  resembles  in  many  respects 
the  bronchopneumonia  forms  just  referred  to. 

Syphilis  first  of  all  gives  rise  to  bronchitis,  which  in  course  of  time 
leads  to  peribronchial  induration,  with  occlusion  and  dilatation  of  bronchi 
(Arts,  578-579).  According  to  some  catarrhal,  indurative,  suppurative, 
and  caseous  forms  of  bronchopneumonia  may  also  result  from  syphilis. 
The  caseous  forms  are  said  to  include  both  lobular  and  nodular  varieties. 


References  on  pulmonary  actinomycosis: — Israel,  Virch,  Arch.  vote.  74,  78, 
and  Beitr.  z.  Kenntn.  d.  Actirt.  d.  Menseiien  Berlin  1885;  PotfFiCK,  Din  Actinomii- 
cose  den  Metxmhp.it  Berlin  1882;  Pfluq,  Cent .  f,  m&d.  Wins.  14,  1882;  Hink,  ibid. 
46,  1882;  Marcuand,  Article  Aktinomykose,  Eulenburgs  Real-erwyclop. 

On  pulmonary  glanders  see  BOLLINQBR,  Zeitaehr,  f,  Thirrmed.  187&,  Ztemaweri  * 
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Cyclop,  in.;  Werner,  Der  Lungenrotz  1978;  Rabb,  Jahre&er.   d.  Thterartmi- 
tichute  Hanover  1876:  PfJTZ,  Sewfien  w.  Herdekrankheitm  Stuttgart  188S,  Owes* 

erhopf,  Lehrb.  rf,  spec.  Path,  f,  Thi&r&rzte  I,  Berlin  1885. 
On  pulmonary  syphilis  see  Art.  518. 


CHAPTER  LXXXVIII. 

TUMORS   AND    PARASITES    OF   THE    LUNGS. 

619.  Primary  tumors  of  the  lung  or  bronchi  are  rare.  Primary 
Carcinoma  may  occur  in  the  larger  bronchi  as  irregular  nodose  or  papil- 
lary growths,  starting  either  in  the  mucous  glands  or  in  the  lining  epi- 
thelium. Similar  growths  are  also  met  with  in  the  smaller  bronchi,  and 
these  tend  to  spread  over  large  portions  of  the  bronchial  ramifications. 
The  disease  may  then  extend  to  the  peribronchial  lymphatics,  whereupon 
its  generalization  takes  place  with  great  rapidity ,  the  air-passages  both 
of  the  part  originally  affected  and  of  remoter  parts  becoming  studded 
with  white  marrowy  nodes  and  nodules.  The  disease  ultimately  attacks 
the  interlobular  lymphatics  and  the  lymphatic  glands.  In  a  third  form 
of  carcinoma  large  solitary  nodes  appear,  of  which  we  cannot  say  whether 
they  start  in  the  bronchioles  Of  in  the  alveoli.  They  enlarge  by  the 
continual  invasion  and  filling  up  of  the  alveoli  at  their  borders  with  the 
cancerous  epithelial  growth.  They  also  may  invade  the  lymphatics 
and  then  extend  in  the  same  way  as  the  second  form,  Chi  a  hi  has 
described  a  nodular  adenoma  of  the  mucous  glands  in  the  bronchial 
mucous  membrane. 

Rokitansky,  MoRRAX,  Rindfleisch,  and  others  have  described 
cases  of  fibroma,  in  which  nodules  from  the  size  of  a  hemp-seed  to  that 
of  a  hazel-nut  were  formed  in  large  numbers  around  the  bronchi. 
Osteoma  also  occurs  in  the  form  of  irregularly-shaped  structures  with 
jagged  processes,  and  of  rounded  nodules  of  the  size  of  a  pea;  small 
globular  chondrolipomata(RoKtTAN3KY,  Chiari),  and  eiichonriromala 
starting  from  the  bronchial  cartilages,  have  also  been  met  with. 

Of  secondary  growths  examples  of  each  kind  that  forms  metastases 
at  all  have  been  found  in  the  lungs.  When  the  tumor-cells  reach  the 
lung  as  emboli  they  usually  produce  rounded  nodules  having  the  char- 
acters of  the  parent- tumor.  These  start  from  the  erabolized  blood- 
vessels, and  grow  by  radial  extension  or  concentric  accretion,  partly 
invading  and  partly  compressing  the  pulmonary  tissue.  The  lymphatics 
may  likewise  be  invaded  by  the  growth,  which  then  advances  by  this 
channel.  When  the  tumor-cells  originally  reach  the  lung  or  pleura  by 
the  lymphatics,  nodules  of  various  sizes  appear  along  the  course  of  the 
latter.  In  the  case  of  cancer  the  diffusion  is  often  remarkably  uniform, 
ao  that  the  lymphatics  of  a  large  portion  or  the  whole  of  the  lung  are 


886" 


THE   BESl'IEATORY   ORGANS. 


distended  with  white  marrow-like  masses.  On  section  such  a  tang 
exhibits  a  number  of  close-set  whitish  or  reddish  nodes  along  the  courte 
of  the  bronchi  or  interlobular  septa. 

The  neoplastic  growth  often  sets  up  inflammations  especially  of  the 
pleura,  and  these  not  infrequently  are  haemorrhage  in  chara- 

Primary  carcinoma  of  the  lung:  — Rokjtansky,  Path.  Anat.  IV.;  Ensxm, 
Wrefc.  Arch.  vol.  49;  Lanouans,  ibid.  vol.  58;  Peuls,  ftfci.  roL  56;  Weicesil- 
baum,  ibid.  vol.  So;  Senear  rli  us,  Ein  Fall  v.  prim.  Lungenkrebs  In.  Diss.  W 
burg  1875;  Fenlky  tod  Parker,  Med.  chir.  Trans,  lx  (1877);  Stilli>*o,  Virtk 
Arch.  vul.  83:  Relnhakdt,  Arch.  it.  Ilellk  a.  (1878);  Cuiari,  Pray.  med.  Woch 
1883;  Beck.  Zeitschr.f.  Heilk.  v.  1884, 

Connective-tissue  tumors  of  the  lung:— Rokitansky,  Path*  Anat.  i\\;  MorgaK, 
Tram.  Rith.  Soc.  1S71;  Vircbow,  Krankh.  Qtsehwfdstc  n.;  Forstek   1  iroh.  Artk. 
vol.  18;  RiJfDFLErscu,  Ml  vol.  81;  HESSBand  E.  Wagner,  An-h.  <t.  HmSk  SK.1 
Hartino  and  Hesse,  Eulenburg's  Vierteljahrsschr.  xxx.,  xxxj.;  CflXASJ 
RlBBERT,  Virdi.  Arch.  vol.  102  (lymphoma);  Cohn,  ibid.  vol.  101  (osteoma). 

Hesse  and  Wagner  state  tliat  the  Schneeberg  miners  frequently  suffer  from 
peculiar  tumors  in  the  lung,  which  Wagner  describes  as  lymphosarcoma!*. 
Cohnheim  (Aligem.  Pathol,  l)  suspects  that  they  are  due  to  some  form  of  infecUT* 
granuloma. 

620.  The  animal  parasites  infesting  the  bronchi  and  the  lungs *r* 
not  numerous.  The  most  important  is  Echinococcust  which  may  form 
hydatid  cysts  of  considerable  size,  with  or  without  daughter 
iictrras  relitt/osip  is  rare.  Stronfjt/ltts  htnffvvufjinaiu89  a  cylindrical  worm 
15-26  mm.  long,  has  once  been  found  in  a  boy's  Jung,  and  Oktii  diseoT- 
ered  a  calcined  Pe  it  istonui  dent  indat  urn  (Art.  225),  Kvxnknbebo  ha? 
in  several  casts  oi  gangrene  of  the  lung  diaoOfOTed  M<>n<ts  i  .  Q&* 

comonas    (Art.    25u),    two   flagellate   infusorians,  among  the  shreds  of 
lung-tissue  in  the  sputa.     In  the  resting  state  they  look  not  unlike  i 
blood-corpuscles. 

OT  vegetable  parasites  in  the  lungs  the  most  noteworthy  are  the 
numerous  varieties  of  bacteria.  Some  of  these,  such  as  the  bacilli  of 
tuberculosis  and  of  glanders,  and  the  micrococcus  of  pneumonia,  giverwe 
to  specific  inflammations.  Others  again,  such  as  those  which  inhabr 
mouth,  may  possibly  give  rise  to  non-specific  inflammations  of  variou* 
intensity  when  aspirated  into  the  air-passages. 

Gangrenous   portions   of   the   lung  contain   micrococci,  bacilli,  and 
spirilla.     Some  of  these  have  probably  much  to  do  with  the  ga: 
decomposition,  others  probably  settle  only  in  the  already  disintegr. 
tissue. 

In  tuberculous  cavities,  disintegrating  hemorrhagic  patches,  croupom 
exudations  within  the  bronchi  and  trachea,  etc.  we  occasionally  m«i 
with  a  micrococcus  which  subdivides  like  Sarcina  into  tetrads,  and  hafi 
accordingly  b^cn  regarded  as  a  minute  variety  of  that  species  (IIeimeki. 
It  usually  occurs  at  tha  same  time  also  in  the  pharynx  nod  larynx,  and 
has  probably  no  causal  connection  with  the  respective  diseases  in  ones- 
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tion.     It  is  however  not  impossible  that  it  may  hare  the  power  of  setting 

»up  inflammation  where  it  settles. 
Of  the  filamentous  fungi  or  hyphorayeetes  we  find  in  the  lung  the 
bovine  Actinomyces,  and  various  forms  of  Aspergillus  and  Mucor.  TlM 
former  is  the  only  one  that  possesses  any  great  pathological  impor- 
tance: the  others,  with  Qidnm,  settle  only  in  decomposing  lung-tissue, 
stagnating  secretions,  or  hemorrhagic  infiltrations.  The  above-named 
mould-fungi  now  and  then  proceed  to  the  stage  of  fructification  within 
the  long. 

References  on  fungi  in  the  lung  or  pnetunonOlnyeQBis :— Virchow,  Froriep's 
Notizen  1846,  Virdi.  AreJi,  vols,  9,  10;  Friedreich,  ibid,  vol.  80;  Cohxheim,  ibid. 
vol.  33;  Bristowe,  Trans*.  Path.  Soc.  1854;  Ml\vk,  Cent.  f.  merf.  Wiss.  1864; 
Hetmer,  Ueber  Pneumoiiomycosis  sarcinica  In.  Diss.  Munich  1877;  Nauwerck, 
Corresp.  f.  Sdureiz.  Aerzte  xi.  (1881);  Friedreich,  von  Dusch,  and  Paqen- 
stecher,  Virch.  Arch.  vols.  10,  11;  P.  FDrbrinqer.  ibid.  vol.  66;  Rosenstein, 
Bfefl  ktin.  War},.  IN;?;  Lichtheim,  ibid,  1882;  BoLUNOER,  Zur  Aetiol.  d.  frtfee- 
tionslwankhei ten  Munich  1881;  Aufrecht,  Path.  Mittheil,  n.  1883;  KaNNENBERQ, 
V>rrh.  Arch.  vol.  75,  Zeiischr.f.  ktin.  Med.  i.  188G. 

According  to  Baelz  (Cent  f.  mcd.  IVisa.  39,  1880)  a  peculiar  parasitic  disease 
of  the  lung  {gregarinonis  pulmonum)  is  very  common  in  Japan.  Patients  affected 
with  it  spit  blood  for  a  number  of  years,  and  their  lungs  contain  encysted 
brownish-yellow  ovoid  Psorospermia  and  dear  or  pale-yellow  non-encysted 
granular  round  or  ovoid  Coccidia  (Art.  250).  The  affection  is  also  met  with  in 
Formosa,  and  according  to  Manson  is  due  to  the  presence  in  the  lung  of  Distoma 
Httgeri.  of  which  Baelz's  Psorospermia  are  said  to  be  merely  the  ova  (Med. 
Times  and  Oaz.  2,  1881,  and  $,  1882,  Brit.  Med.  Joum.  3, 


CHAPTER    LXXXIX. 

THE  THYROID  GLAND. 

6*21.  The  thyroid  gland  is  developed  from  a  vesicular  diverticulum 
of  the  throat-cavity,  which  afterwards  becomes  detached;  its  epithelium 
proliferates  and  grows  into  the  surrounding  fibrous  tissue  as  cords  and 
masses  of  cells,  which  form  the  primitive  gland-tubes  and  foil 
Cavernous  blood-vessels  penetrate  amoug  these  cell-masses  and  divide  up 
the  rudimentary  gland  into  groups  of  cells  of  various  sizes.  These  tw» 
eels  are  then  differentiated  into  arteries,  capillaries,  and  veins  of  ordinary 
dimensions,  in  the  meshes  of  which  the  mature  glandular  structure* 
make  their  appearance.  These  consist  of  rounded  masses  and  cords  of 
cells,  forming  follicles  which  at  or  soon  after  birth  exhibit  a  central 
lumen  distended  with  secretion  or  containing  a  little  granular  detritus. 
The  cells  surrounding  the  lumen  are  cubical  or  cylindrical  and  arc 
seated  directly  on  the  blood-vessels.  Between  tho  follicles  tie  a  number 
of  what  we  may  call  unutilized  epithelial  cells;  in  the  later  stages  of 
growth  these  may  he  fashioned  into  new  follicles.  Papillary  overgrowth 
of  the  epithelium  may  also  lead  to  the  subdivision  of  an  old  follicle  iuto 
two  or  more  new  ones. 

In  the  fully-developed  gland  we  can  distinguish  a  cortical  and  I 
medullary  substance:  the  latter  contains  radially  disposed  follicles  and 
gland-tubes,  the  former  masses  and  cords  of  cells  concentrically  arranged. 
In  later  life  some  of  the  glandular  follicles  contain  colloid   matter  \ 

Zi2  e). 

In  old  age  the  substance  of  the  gland  undergoes  more  or  less  marked 
atrophy,  the  follicles  shrinking  to  clusters  of  small  cells  or  disappearing 
altogether,  and  the  fibrous  stroma  becoming  homogeneous  and  indurated, 
and  at  the  same  time  increased  in  relative  amount. 

The  adult  thyroid  consists  of  two  lateral  lobes  and  an  isthmus  uniting 
the   two  across   the   front  of   the   trachea.     The  vortical  oft 

lateral  lobe  is  5-7  cm.,  the  breadth  3-4  cm.;  the  width  of  the  isthmm 
varies  from  4  to  20  mm.  Very  frequently  there  is  a  middle  lobe  or 
pyramid,  which  rises  from  the  isthmus  and  grows  upward. 

Absence  of  the  thyroid  is  rare.  More  common  anomalies  are- 
abnormal  smallness  or  absence  of  a  lobe  or  of  the  isthmus,  abnormal 
largeness,  multiple  lobes,  and  accessory  glandular  masses  separate  from 
the  main  mass  and  connected  with  tbe  hyoid,  the  deeper  parts  of  the 
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trachea,  the  supraclavicular  fossae,  the  interior  <<f  the  larynx  (P.  Bnuxs), 
the  aorta,  or  the  posterior  wall  of  the  pharynx.  In  very  rage  instances 
the  isthmus  is  found  to  pass  between  the  trachea  und  the  oesophagus* 

The  most  important  of  the  morbid  changes  to  which  the  thyroid  is 
liable  are  those  forms  of  enlargement  of  the  whole  gland  or  of  particular 
parts  of  it  inclmh ■■!  muh-v  the  general  term  goitre,  bronchocele  or  thy- 
reocele  (struma). 

The  gland  may  be  enlarged  from  birth  and  constitute  a  congenital 
goitre.  The  enlargement  may  be  due  to  over-distention  or  telangiectatic 
dilatation  of  the  vessels,  to  hypertrophy  of  the  gland-tissue,  to  prema- 
ture and  excessive  colloid  deposit,  to  increase  of  the  fibrous  stroma,  or 
to  adenomatous  growth.  The  hypenemio  enlargement  is  of  course 
transient,  but  the  other  varieties  persist. 

In  later  life  also  the  thyroid  may  be  enlarged  by  hypersemic  dis- 
tention, constituting  vascular  goitre.  The  condition  is  not  usually 
lasting,  though  it  may  become  chronic. 


Fio.se. 

a,  follicles  filled  with  cells 

b,  empty  toll 

c,  colloid  masses 


GornaE  paktlt  hypkrtrophto  ajcd  partlt  a 
(.Alum-hrrmatoxylin  ttaining  :     >:  GO.) 
rf,  capillaries 
■.  stroma  irtth  arteriole 


A  second  form  named  hypertrophic  goitre  is  due  to  multiplication 
and  enlargement  of  the  normal  cell-masses  (Fig,  242  a)  and  follicles  (&), 
or  to  increase  of  the  normal  colloid  contents  (c).  In  the  first  case  we 
have  parenchymatous  or  follicular  or  granular  goitre,  in  the  second 
case  colloid  or  gelatinous  goitre. 

The  new  follicles  arise  (Wolflee)  from  unutilized  glandular  cells, 
either  by  direct  multiplication  and  grouping  into  orderly  masses,  or  by 
endogenous  multiplication  of  individual  ceils.  The  new  follicles  are 
separated  from  each  other  by  fibrous  tissue  and  blood-vessels.  Pure 
hypertrophy  of  the  thyroid  is  however  not  very  common.  It  may  be 
general  or  localized,  and  may  exist  from  birth. 

Adenoma  of  the  thyroid  is  an  epithelial  new  growth  occurring  in  the 
form  of  isolated  nodules,  or  diffused  over  one  or  both  kfosfc,    \X.  m\&^ 
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of  vascular  non-typical  gland-like  tissue,  which  persists  in  this  form  or 
is  transformed  more  into  the  likeness  of  the  normal  gland-tissue, 
WnuLi-K  flistJogniahei  four  varieties— the  fcetal,  the  gelatinous,  the 
myxomatous,  and  the  columnar-celled.  These  adenomata  occasionally 
recur  after  excision,  and  are  not  easily  distinguished  from  eareiuomatA. 
FwtuI  adenoma  arises  from  some  rudiment  of  embryonic  tunc, 
though  its  growth  may  not  bo  apparent  till  puberty 
occurs  in  nodes  from  the  size  of  a  pin's  head  to  that  of  the  fiat  J 
is  pale-yellow,  dark-red,  or  brownish-black,  according  as  it  is  less  or 
more  vascular. 

The  nodes  grow  in  much  the  same  way  as  the  giand  originally  devel- 
ops; the  smallest  nodules  accordingly  consist  of   proliferous  masses  of 
round  or  oval  not  very  sharply-defined   cells,  interspersed  with  dilated 
atid  varicose  vessels.     By  degrees  these  vessels  are  differential 
narrow  capillaries  and  wider  trunks,  and  then  again  assume  gradual!? 
the  typical  configuration  of  the  vascular  system  of  the  gland,  while  the 
proliferous  epithelial  cells  become  arranged  in  groups  and  follicles. 
The  nodes  do  not  however  reach  this  degree  of  development, 
remain  in  various  intermediate  stages. 

Adenomata,  both  small  and  large,  which  are  traversed  by  numerous 
cavernous  vessels,  and  so  have  a  dark-red  tint,  are  very  liable  to  interna) 
hemorrhages.  The  glandular  follicles  within  an  area  of  extravasation 
not  infrequently  dilate  into  ramifying  channels,  which  by  and  by  are 
constricted  off  into  vesicular  cavities.  Large  extravasations  are  some- 
times transformed  into  hyaline  masses  which  afterwards  becomes  vas- 
cularized and  traversed  by  bands  and  cords  of  proliferous  glandalai 
cells.  In  other  instances  scar-like  or  homogeneous  re- 
formed, and  contains  here  and  there  dilated  bluud-vessels. 

Gelatinous  adenoma  is  a  tumor,  nodulated,  tuberous,  or  smooth, 
occupying  the  whole  gland  or  a  single  lobe,  and  on  section  appearing  of 
a  fairly  uniform  jelly-like  consistence.  The  scanty  stroma  of  the  gl&ad 
is  in  fact  pervaded  and  distended  by  variously-sized  lumps  of  colloid  sub- 
stance. 

The  growth  starts  in  the  granular  cells  which  lie  between  the 
follicles.  As  these  cells  multiply  they  give  rise  to  new  follicles  or  acini 
which  secrete  the  colloid  matter.  These  growths  indeed  are  related  on 
the  one  hand  to  the  simple  hypertrophies,  on  the  other  to  medullary  car- 
cinoma. Wolpleb  distinguishes  two  varieties  of  gelatinous  adenoma - 
interacinous  adenoma,  and  cyst-adenoma.  Interaciuons  adenoma,  a* 
it  may  briefly  be  called,  is  the  commonest  form  of  goitre  and  the  largest 
It  consists  essentially  of  gland-like  vesicles  or  cysts  filled  with  colloid 
substance  and  lined  with  cubical  or  spherical  epithelial  cells.  Between 
the  fully-formed  vesicles  lie  rudi mental  cell-masses  and  follicles  in  pro- 
cess of  development.  The  epithelial  cells  of  the  older  vesicles  may 
multiply  to  such  an  extent  as  to  fill  them  up  (adenoma  interacinosum 
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proliferans).  Interacinons  adenoma  may  co-exist  with  the  fceta!  form. 
Cyst  adenoma  is  characterized  by  the  formation  of  cysts  varying  in  size 
from  that  of  a  lentil  to  that  of  a  goose's  egg.  The  proliferous  cells 
which  these  cysts  contain  undergo  fatty  and  colloid  degeneration.  The 
intercystic  vessels  and  fibrous  tissue  become  atrophied.  In  some  parts  \ 
the  interacinous  cell-groups  grow  and  break  into  the  cysts,  and  there 
undergo  colloid  change:  or  they  may  simply  push  the  cyst-epithelium 
before  them,  and  the  papillary  ingrowths  thus  formed  tend  to  become  cov- 
ered with  cylindrical  cells.  New  cysts  are  sometimes  formed  in  the  sub- 
stance of  these  ingrowths,  and  thus  the  original  cysts  may  become  filled 
with  minor  cysts.  Nodes  containing  cysts  and  ingrowths  of  this  kind 
are  described  as  proliferous  cystadenomata,  and  occasionally  lead  to  the 
formation  of  enormous  goitres  in  which  the  whole  of  the  thyroid  is 
included.  In  the  human  subject  however  they  are  not  common:  in  the 
monkey  and  the  dog  these  formations  occur  in  the  normal  gland.  The 
neoplasm  is  usually  most  characteristically  developed  in  the  central 
parts  of  the  goitre;  the  periphery  consists  mainly  of  non-excavated  fol- 
licles and  cell-masses.  The  intercystic  stroma  is  frequently  fibromyxo- 
matous,  or  consists  of  hyaline  tissue  resulting  from  hemorrhagic  infiltra- 
tion* The  colloid  substance  is  formed  only  in  small  quantity  by  th8 
cylindrical  epithelium  of  the  papillary  ingrowths.,  Sometimes  the 
glandular  follicles  and  vesicles  become  calcified,  their  epithelium  under- 
going fatty  degeneration. 

Myxomatous  adenoma  (follicular  and  tubular)  occurs  both  in  young 
and  in  old  patients:  it  takes  the  form  of  soft  nodose  growths  of  various 
sizes  and  often  highly  vascular  The  neoplasm  consists  of  a  hyaline 
structureless  or  faintly  striated  matrix,  occasionally  in  part  calcified, 
interspersed  with  solid  globular  cell-masses,  follicles,  and  cords  of  cells 
of  various  forms.     Normal  follicles  are  as  a  rule  conspicuously  absent. 

The  myxomatous  condition  is  secondary,  being  a  transformation  of  a 
foetal  or  interacinous  adenoma.  The  transformation  is  due  to  haenior- 
rhagic  infiltrations  of  the  tumor-tissue  such  as  are  known  to  occur  at 
puberty,  during  the  catamenia,  and  during  pregnancy.  The  infiltrated 
area  assumes  a  hyaline  appearance,  or  if  it  is  partially  vascularized  it 
becomes  more  fibrous  and  ultimately  fatty  and  calcareous:  if  the  vascu- 
larization is  more  complete  the  glandular  cells  multiply  and  the  growth 
is  pervaded  with  new-formed  cell  masses  and  tubules, 

t'cdumnar-celled  adenoma  is  characterized  by  the  presence  in  it  of 
vesicles  or  acini  lined  with  tall  columnar  epithelium,  and  traversed  by 
irregular  solid  cords  and  bands  made  up  of  the  same  kind  of  cells.  The 
new  growth  is  distinguished  from  mere  hypertrophy  of  the  follicles  that 
are  lined  with  columnar  epithelium  in  the  normal  gland  by  the  presence 
of  glandular  tubules  of  the  embryonic  type.  According  to  Wolplbh 
this  form  is  very  rare. 

Goitre   is  dangerous    to  the  patient    afflicted   with   it  chie^  Uwo. 
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the  pressure  it  may  exert  on  the  trachea,  the  oesophagus,  or  the  lar^ 
vessels  of  the  neck.  The  trachea  is  comprised  when  the  goitre  groin 
down  beneath  the  sternum,  or  when  it  reaches  a  very  large  size  and 
surrounds  the  trachea  and  oesophagus  or  pushes  them  to  one  side.  The 
continuous  pressure  sometimes  causes  atrophy  of  the  tracheal  cartilages, 
and  the  tumor  then  protrudes  into  the  air-passage.  Accessory  tb 
glands  may  become  goitrous  like  the  principal  mass. 


References  :— Ecker,  Zeitachr.  f.  rat,  med,  VI.  1847;  Lkbert,  Die  Krankh.d, 
SchihidrOse  Breslau  1862;  FRIEDREICH,  Virchoivs  Handlh  d.  spec.  Path  v.  1858; 
Rokitansky,  Anat.  d.  Kropfes  Vienna  1949;  Davies.  Trana.  Path,  8oc  194* 
Viacnow,  Krnnkh.  Gcschiriitete  m.;  Lucre,  Pit  ha  u,  Billroth' s  Handb 
ill.  1875;  Demme*  GerhardVs  Hanrfh.  d.  Kinderkr.  in.;  Stromeyer,  Arch  f  pftjrt. 
II*  ilk  ix.(1S50)<iUILLOT,  Arch.  generales  1860;  Parsons,  Med,  Times  and  Gaz,  t, 
1862:  Kdxia,  Ai'ch.f.  Hcilk.  1865;  Geuzmer,  Virch.  Arch.  vol.  74;  LicKR.  ZX 
Zeitachr,  f,  Chir.  vii.;  Kadfmann,  ibid,  xvm.;  W.  Muller,  Jena.  Zn'schr,  f. 
Med,  vi.  1871;  ConsnEiM,  Virrh.  Arch.  vol.  6S:  RUOB,  Da  y  lin.  Stn^burg 

1S67;  Hecker.    Monatsschr.  f.   Gchnrtstcuiide  XXXI.    1868;  SriEQELBERQ,     R 
burg.  med.  Ztihokr*  I8fl4;  Niepce,  Trait  fo  piri8  1851;  LcTO?t.  Art.  Goitrt. 

Nonv.dict.  de  mid.  xri.  1872;  Berger.  Arch,  de  med.  1*74:  IIildebrand,  Art 
Struma,  Eidenburfj's  Rcal-encyclop. ;  Wolfler,  Ueb.  d.  Entwickclung  u  A  Ban 
d.  Sehilddrtise  Vierana  1880  and  Enttrick.  und  Ban  d.  Kropfex,  Latigenbeck's  Arch. 
XXIX.  1883;  Madelu^O  (accessory  thyroids)  ibid.  xxrv. ;  LErrz,  ibid,  mx.: 
Gore,  Fortschr.  d.  Med,  i.  1888;  Gutenecht,  Virch.  Arch.  vol.  99;  STRficrasE*. 
ihvi,  vol.  103. 

The  account  in  the  text  is  based  chiefly  on  the  recent  admirable  researches  of 
Wolfler:  without  agreeing  with  him  in  all  details  we  think  his  work  the 
that  has  yet  appeared  on  the  structure  and  genesis  of  goitre. 
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622.  The  adenomata  described  in  the  last  Article  do  not  in 
extend  beyond  the  limits  of  the  thyroid  gland,  and  are  therefore  to  be 
classed  with  the  innocent  or  non- malignant  growths.  Varieties  of  pro- 
liferous cystadenoma  and  follicular  adenoma  do  however  occur,  which 
are  characterized  by  their  vascularity,  their  highly  cellular  nature,  aad 
their  rapid  growth;  and  these  are  apt  to  recur  after  excision.  Other 
varieties  depart  more  or  less  from  the  adenomatous  type,  approaching 
that  of  carcinoma,  and  these  may  form  metastases. 

These  transitional  varieties  are  best  described  as  malignant  adeno 
mata  (Wolfleb).  They  have  in  parts  a  grayish-white  medullary  or 
encephaloid  appearance,  and  contain  amid  structures  unmistakably 
adenomatous  patches  exactly  resembling  carcinomatous  tissue.  ThU  i* 
the  case  even  when  the  metastatic  growths  have  a  structure  almost 
exactly  corresponding  to  that  of  the  normal  thyroid  gland.  In  consider- 
ing the  statement  of  Cohxheim  and  IIeschl — that  normal  tl 
hypertrophies  and  apparently  .innocent  adenomata  may  give  riss  to 
metastases — we  must  therefore  bear  in  mind  also  that  malignant  adci 
and  carcinoma  are  occasionally  accompanied  by  metastatic  growths 
structure  closely  resembles  that  of  non-malignant  adenomatous 
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Even  in  the  parent- tumor  in  the  latter  case  we  at  times  find  structures 
similar  to  normal  thyroid  acini  with  a  lumen  and  a  regular  epithe- 
lial lining. 

Carcinoma  of  the  thyroid  occurs  in  regions  where  goitre  is  endemic, 
and  usually  develops  in  an  existing  goitrous  growth.  As  a  rule  it  is  soft 
and  medullary,  forming  nodose  tumors  from  the  size  of  a  hen's  egg  to 
that  of  a  child's  head,  and  seated  in  one  of  the  lobes  of  the  gland*  It  is 
usually  surrounded  by  normal  gland-tissue  or  adenomatous  tissue. 
Rarely  is  the  whole  gland  transformed  to  cancer- tissue.  Secondary 
growths,  and  irruptions  into  the  trachea  or  larynx,  are  common;  hut 
both  are  often  absent  for  a  long  space  of  time,  the  tough  cortical  sub- 
stance of  the  gland  offering  considerable  resistance  to  the  advancing 
growth. 

WiVlfler  distinguishes  three  forms  of  carcinoma — alveolar,  columnar- 
celled,  and  squamous-celled.  Alveolar  carcinoma  is  the  commonest, 
and  occurs  as  grayish  nodes  surrounded  by  fibrous  fc&me  and  seated  in 
the  parenchyma  of  the  gland,  or  as  a  uniform  medullary  infiltration  of 
tin-  goitrous  tissue.  The  proliferous  epithelial  cells  are  usually  rounded 
or  oval,  or  sometimes  polymorphous;  they  form  globular  or  elongated 
masses  or  nests  separated  by  fibrous  bands  of  varying  thickness.  Be- 
tween the  nests  we  frequently  find  persistent  remnants  of  normal  follicles. 
The  development  of  the  growth  begins  in  the  epithelial  cells  which  lie 
'unutilized  '  nr  form  compact  masses  between  the  gland-follicles.  The 
lining  epithelium  of  the  follicles  takes  no  part  in  the  development  of  the 
cancer,  which  thus  in  its  mode  of  growth  recalls  the  gelatinous  adenoma 
in  which  it  often  originates:  it  is  indeed  distinguishable  from  the  latter 
only  by  the  fact  that  no  trace  of  reversion  to  any  glandular  type  appears 
in  it.  The  old  gland-foil  teles  often  persist  for  a  long  time  amid  the 
advancing  growth,  but  are  ultimately  encroached  on  or  filled  up  by  the 
new-formed  cancer-cells.  Columnar-celled  carcinoma  corresponds  in 
structure  to  the  columnar-celled  parts  of  the  normal  gland  and  to 
columnar-celled  adenoma.  It  takes  the  form  of  nodes  whose  cut 
surface  is  white  or  grayish-red.  The  neoplastic  tissue  is  characterized 
by  the  presence  in  it  of  solid  cords  of  cells,  and  of  tubules  and  follicles 
clothed  with  cylindrical  epithelium  and  containing  papillary  ingrowths 
exactly  resembling  those  of  papillary  cyst-adenoma.  Wolflee  regards 
this  form  also  as  originating  in  the  interacinous  epithelial  cells.  8qna* 
mous-celled  carcinoma  is  a  rare  form  (Forsteii,  Eppijkjer,  JLucke, 
Kaufm\\xn\  Bbaun).  As  there  is  normally  no  squamous  epithelium  in 
the  thyroid  it  is  not  improbable  that,  in  cases  where  the  growth  does  not 
start  from  the  cesophagus,  it  is  due  to  the  morbid  development  of  em- 
bryonic epithelial  cells  accidentally  enclosed  in  the  gland  on  the  closure 
of  the  branchial  clefts. 

Of  the  connective-tissue  tumors  of  the  thyroid  sarcoma  is  the 
commonest,  and  usually  originates  in  nn  already-exAstmg  ^(ntofc.    ^<*\}5\ 
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round -celled  and  spindle-celled  sarcoma  are  described,  and  Wolfler 
adds  to  the  list  of  forms— giant-celled  sarcoma,  angiosarcoma,  and  abe- 
olar  sarcoma.     They  form  irregular  nodulated  tumors  extending  orer  a 
part  or  the  whole  of  a  single,  lobe,  seldom  over  the  entire  gland, 
cut  surface  is  generally  smooth,  though  the  tumor  is  usually  more  or  lea 
lobulated  by  the  bands  of  firm  fibrous  tissue  which  traverse  it.     The  tint 
is  white  or  grayisb,  pink,  reddish-brown,  or  dark-brown,  according  to 
the  amount  of  blood  present.     The  latter  tint  prevails  where  there  are 
cavernous  blood-vessels  with  hemorrhagic  infiltrations.     The  tnmor  u 
more  or  less  firm  according  as  it  is  fibrous  or  cellular:  the  round-celled 
form  is  the  softest.     The  acini  surrounded  by  neoplastic  tissue  often 
survive  a  long  time.     Tumors  are  described  in  which  muscle  fibres i 
peared   to  be   included.     Secondary  growths  are  set  spin  com 
of  invasion   of   the  lymphatics  or  blood-vessels.     Sarcoma   occurs  io 
patients  of  all  ages. 

UVili  i  kr  describes  a  case  of  fibroma  in  a  man  of  56;  it  took  the 
form  of  multiple  hard  nodes  of  about  the  size  of  a  walnut. 

Carcinoma  and  sarcoma  of  the  thyroid  are  often  included  iin«i 
term  malignant  goitre  {strutmt  maligna). 

References;— Virchow,  op.    nt.  ;  Ebebth,    Virch.    Arch.  vol.    55;  Eppingee. 
Prager  Viertdj.  1875:  Kocher,  D.  Zeitsckr.  /.  Chir.  iv.;  Kaufmann,  ibid.  XL, 
XIV.;  LtJcKE,  Arch,  f.   tclin.   Chir.  viil;  Rose,  ibid,   ixm.,  W.  M&LLtt,  Jena. 
Z'itschr.  f.   Med.   vi.  1871;  von   Winiwarter,  Bcitr.  z.  Statisfih  *l    < 
Stuttgart   1878;  Coknil,,  An-h.  de  physiol,  1*75;  Payne,  Trtnis.  I  IM. 

1871;  Dbmme,  Jahresber.  d.  Berner  KinderSpitaU  1879  and  QerJnrdV*,  Itantlbl 
Kinderkr.  in.;  Griffini,  Arch,  per  le  scieme  med.  iv,  1830:  Pinner.  D.  Zcitachr. 
f.  Chir.  xvn.  1882;  Braun,  Langenbcek's  Arch,  xxvim;  E.  Nkdmakx»  <6*£ 
XXlil.;  Bircher,  Sammtung  liin.  Vortr&ge  232;  Heath,  Med.  I\ 
HutiUEMN,  Arek.  d.  Heilk.  xv,  1874;  W6lfler,  loc.  cit. ;  H award.  Tram  BA 
Soc,  XXXI ii.  188^. 


623.     In  all  forms  of  goitre  certain  retrogressive  changes  are  I 
take  place,  and  these  to  a  greater  or  less  extent  alter  the  appearance  of 
the  growth. 

Hemorrhages  are  common,  either  m  the  form  of  small  ecchymoasi 
or  of  large  extravasations  extending  over  the  greater  part  of  the  tnmor 
and  giving  it  a  dark-brown  tint.  They  sometimes  constitute  a  larg* 
portion  of  its  hulk,  and  when  they  occur  within  thin-walled  cysts  maj 
lead  to  their  rupture.  These  extravasations  also  lead  to  wide-spread  i!j>- 
integration  and  necrosis  of  the  tissue  of  the  tumor,  forming  foci  of  brown 
or  yellow  softening  which  ultimately  take  the  form  of  cysts.  As  wt 
mentioned  in  Art.  621  small  extravasations  may  be  followed  by  prolifera- 
tion of  the  glandular  parenchyma  and  formations  of  hyaline  or  fibraw 
tissue.  If  the  fibrous  overgrowth  be  marked  indurations  and  eicatnw* 
result,  and  these  sometimes  become  in  course  of  time  calcified. 

When  the  goitrous  tissue  disintegrates  in  consequence  of  hsemor- 
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rhagic  infiltration  fatty  change  often  sets  in  round  about  the  affected 
area,  and  oil-globules  mingle  with  the  necrotic  detritus  and  disintegrated 
blood -cells;  when  the  fatty  change  is  marked  this  may  give  the  pulpy 
contents  of  the  softened  patch  a  creamy  or  yellowish-white  color.  The 
tissue  enclosing  the  patch  is  usually  more  or  less  inflamed,  and  as  the 
detritus  is  gradually  absorbed  a  cyst-wall  of  indurated  fibrous  tissue  is 
developed, 

IL  t-rnorrhage,  necrosis,  and  fatty  degeneration  of  this  kind,  together 
with  the  inflammatory  changes  that  accompany  these,  are  the  common- 
est causes  of  the  fibroid  degeneration  and  induration  so  frequently  met 
with  in  goitres,  When  these  changes  affect  the  central  parts  they  give 
rise  to  large  white  radiating  cicatrices.  Where  hemorrhages  have  been 
frequent  a  more  diffuse  induration  is  set  up,  which  is  then  apt  to  spread 
over  the  whole  tumor  and  cause  the  degeneration  and  atrophy  of  the 
glandular  elements.  The  new-formed  fibrous  tissue  is  usually  white  and 
lustrous,  often  resembling  hyaline  cartilage. 

Calcareous  deposits  occur  in  the  gland-tissue  as  well  as  in  the  new- 
formed  fibrous  tissue,  and  are  first  seen  in  the  colloid  masses  contained 
in  the  acini  and  in  the  interacinous  tissue.  In  advanced  cases  the  en- 
tire contents  of  the  acini  are  transformed  into  shining  stratified  calcare- 
ous grains.  In  the  interacinous  feinoa  the  deposit  is  most  marked  where 
fibrous  hyperplasia  has  occurred,  and  it  is  consequently  by  no  means 
uncommon  to  find  the  indurated  parts  transformed  into  gritty  masses 
and  the  cysts  of  disintegration  enclosed  by  capsules  that  are  completely 
calcified.  FGrster  and  Lucke  describe  cases  in  which  the  fibrous  tissue 
has  become  ossified. 

A  very  common  occurrence  in  goitrous  tumors  is  the  excessive  devel- 
opment of  colloid  substance,  especially  when  the  interacinous  vessels 
are  few  and  narrow.  The  colloid  substance  is  secreted  by  the  epithelium 
in  the  form  of  clear  colorless  droplets,  and  the  detached  epithelial  cells 
are  themselves  transformed  into  similar  hyaline  masses.  When  the 
secretion  is  exceptionally  abundant  the  tumor  consists  almost  entirely  of 
a  translucent  honey-like  substance  lying  in  masses  separated  only  by 
thin  fibrous  septa.  This  form  is  described  as  gelatinous  goitre  {struma 
gelatuios(t).  Wulfler  describes  it  as  a  parenchymatous  atrophy  of  the 
gland,  and  regards  it  as  an  advanced  stage  of  gelatinous  adenoma:  he 
supposes  that  the  intra-aeinous  elements  are  transformed  into  colloid 
substance,  while  the  interacinous  tissue  becomes  atrophied. 

So-called  m unilocular  cystoma  probably  arises  in  the  same  way: 
the  atrophy  of  the  interacinous  tissue  and  its  vessels  goes  on  almost  to 
complete  disappearance,  and  the  follicles  thus  come  together  and  coa- 
lesce. 

When  the  secretion  of  colloid  substance  is  very  rapid  some  of  the  acini 
may  burst,  and  their  contents  pass  into  the  surrounding  tissue.  This 
tissue  is  thus  disintegrated  and  destroyed,  and  a  cyst  is  formed  cofeta&fe* 
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ing  colloid  material  and  frequently  extravasated  blood.     In  other  ciNf 
i  ridal  tissue  ia  developed.     Sometimes  an  over-distended  acinus  rup- 
tures through  the  skin  or  into  the  larynx  or  trachea. 

Amyloid  degeneration  takes  place  io  thyroid  glands  otherwise  nor- 
mal, and  also  in  goitres:  it  chiefly  affects  the  !  els.  Local  amy- 
loid deposits  are  also  met  with  in  the  form  of  lardaceous  or  waxy  nodes 
(Beckmann). 

Acuk-  inll.inimation  of  the  normal  or  goitrous  gland  (thyroiditis, 
and  acute  strumitis)  occurs  as  a  result  of  traumatic  injury,  of  septic  or 
pyemic  infection,  after  typhoid,  diphtheria  (Brieger),  and  rheumatism; 
it  may  also  arise  idiapathieally,  and  causes  more  or  less  painful  swcl 
of  the  part.  If  suppuration  takes  place  one  or  more  pus-cavitiel  ©r 
abscesses  or  even  patches  of  gangrene  result,  and  tin  rupture 

surrounding  parts.  Chronic  inflammation  and  induration  are  usually  doe 
to  internal  necroses:  other  forms  are  very  rare. 

Tuberculosis  of  the  thyroid  gland  is  not  very  common,  though  in 
hematogenous  miliary  tuberculosis  eruptions  of  tubercle  are  met  with  m 
it;  larger  tuberculous  foci  have  also  been  described. 

Oummata  of  the  thyroid  are  very  rarely  met  with. 

References  on  thyroiditis  and  strumitis:— Beck,  Arch.  f.  physiol.  HeWt.  1951: 
Bauchet,  Qaz,  hehd,  1837;  Martinache,  Dt'Vinjhua.  'hyr.  Pant 

1861  j  Chaistbkcil,  Qaz.  den.  hSpitaux  1860;  Stau pen meyer,  Zeitsehr.  f.  dtir. 
Med.u.  Gvhurtsh.  1870;  Kucher,  D.  ZeiUchr.  f.  Chir.  x.;  Roellixoer,  Dc  Ui 
thyr.  aigue  Paris  1877;  Bckjeuold,  Deut.  med.  Work.  1880;  l'runu  o,  Font 
mMieal   1881;  Weiqert,  Virck.   Arch.  vol.   Hi  (tubercul-  D  vri,  Stn'dbtt't 

mtd.  Jahrb.  1878  (tuberculosis);  Virchow,  op.  cit. ;  Dem&IE,  / 
op.  cit.  ;  DdmolaRD,  Lyon  mhliml  It,  1S7*;  Brieger,  Charite-Annalen  vui.1883 
(diphtheria);  Cornil  and  Ranvier,  Van,  Path,  Hist.  i.  London  1882  (tuberculo- 
sis); Earth  and  Gombault,  Progr&t  medical  18S4  (syphiloma). 

623  a.     The  tetiology  of  goitre  is  at  present  imperfectly  understood. 

but  we  know  something  at  least  of  the  conditions  under  which  it  us 
appears.     We  have  already  seen  (Art.  621)  that  increased  flow  of  blood 
to  the  thyroid  body,  or  obstruction  of  the  flow  from  it,  may  occasion  • 
very  marked  swelling  of  the  gland.     Such  a  swelling  is  not  always  tran- 
sient, hut  sometimes  leads  to  permanent  enlargement  from  dilatation  of 
the  vessels  and  hyperplasia  of  the  gland- tissue.     Excessive  use  of  t  her 
blowing  of  wind-instruments,  carrying  heavy  loads,  frequent  ascending 
of  steep   hills,  frequent  sexual  excitement,   menstruation,    pregnane*, 
infective  diseases,  heart-disease,  etc.  may  all  act  in  this  direction.    A 
striking  instance  is  the  chronic  enlargement  of  the  gland  from  persistent 
congestion  in  the  peculiar    vaso-motor  disorder  known  as    Graves' or 
Basedow's  disease  (exophthalmic  goitre);  a  disease  characterised  hj 
increased  rapidity  of  the  heart's  action,  increased  pulsation  in  the  art 
of  the  neck  and  head*  and  protrusion  of  the  eyeballs  from  the  orbits.    If 
a  goitrous  tumor  can  be  thus  oroduced  il  is  natural  to  regard  it  as  doe  to 
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the  increased  blood  supply  of  the  OFgl&,  which  leads  to  taoreoflofl  nutri- 
tion and  therefore  hypertrophy  of  the  gland-tissue.  Sach  goitres  are 
always  found  to  be  highly  vascular. 

But  hyperemia  alone  is  not  enough  to  account  for  all  goitres,  and 
it  fails  entirely  to  explain  the  fact  that  goitre  prevails  much  more  in 
some  regions  than  in  others.  In  certain  regions  indeed  a  large  propor- 
tion of  the  inhabitants  are  goitrous.  Moreover  it  is  observed  that 
families  hitherto  free  from  goitre  acquire  the  disease  when  they  move 
into  regions  where  it  is  common,  and  that  goitrous  patients  lose  the  dis- 
ease when  they  are  removed  to  regions  where  U  is  unknown.  These 
facts  require  na  to  assume  that  the  conditions  which  favor  goitre  are  to 
some  extent  local.  This  view  is  corroborated  by  the  fact  that  even  in 
regions  where  goitre  is  endemic  there  are  occasionally  regular  epidemics 
of  the  disease,  in  which  e.  g.  the  inmates  of  garrisons  or  of  institutions 
simultaneously  suffer  from  rapidly  growing  thyroid  tumors. 

This  endemic  and  epidemic  mode  of  occurrence  has  been  accounted 
Cot  in  the  most  various  ways  :  the  air,  the  .soil,  the  water,  the  soeial 
conditions,  all  have  at  one  time  or  another  been  accused.  None  of 
these  theories  however  have  met  with  general  acceptance.  The  most 
probable  explanation  seems  to  be  that  the  local  exciting  cause  of  goitre 
is  of  a  miasmatic  nature,  independent  of  the  altitude  and  of  the  tem- 
perature of  the  region,  but  developing  only  over  certain  kinds  of  rock 
or  soil.  Bircher,  one  of  the  latest  writers  on  the  subject,  concludes 
from  bis  minute  researches  on  the  distribution  of  goitre  in  Switzerland, 
where  the  disease  is  in  many  parts  endemic,  that  it  occurs  only  on 
marine  deposits  of  palaeozoic,  triassic,  or  tertiary  age;  while  eruptive 
volcanic  rocks,  the  older  crystalline  formations,  Jurassic  and  calcareous 
deposits,  and  fresh-water  deposits  generally,  are  exempt. 

The  exact  nature  of  the  miasma,  and  its  mode  of  entrance  into  the 
body,  are  as  yet  unknown.  Klebs  and  Birch  eh  suspect  the  existence 
of  some  specific  miero  organism,  though  they  have  not  succeeded  in  ob- 
taining any  experimental  basis  for  the  supposition.  It  will  very  prob- 
ably be  found  that  the  exciting  agent  enters  the  body  in  drinking  water. 
We  are  also  unaware  of  the  manner  in  which  the  exciting  agent  works, 
but  it  is  not  unlikely  that  it  sets  up  hyperemia  conditions  in  the  thy- 
roid. As  infants  are  sometimes  born  goitrous,  we  must  assume  that  it 
may  pass  from  mother  to  foetus  and  influence  the  latter  within  the 
womb.  Epidemics  of  goitre  in  goitrous  regions  indicate  that  at  certain 
times  the  conditions  favoring  infection  are  exceptionally  intense,  and 
cause  either  an  unusual  development  of  the  miasma  or  a  temporarily 
increased  predisposition  on  the  part  of  the  persons  affected. 

In  places  where  goitre  is  endemic,  deaf-mutes,  idiots,  and  so-called 
cretins  are  exceptionally  numerous.  Cretinism  is  a  disorder  of  de- 
velopment essentially  affecting  the  growth  of  the  bones,  but  accompanied 
also  by  morbid  changes  in  the  soft  parts.     These  forma  of  n&^xis*& 
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development  have  often  been  correlate?!  with  the  :iee  of  g* 

and  it  has  been  suggested  that  cretinism  may  be  due  to  the  raimsmi 
which  induces  goitre,  the  latter  being  as  it  were  a  milder  form  of  the 
Barm-  disorder. 

BiRciiEU  formally  states   his  belief    that  endemic  goitre,  endemic 
deaf-mutism,  cretinism,  and  cretinoid  idiocy  are  all  due  to  one  an; 
same  miasma.     Further  research  is  required   btfott  this   view   can  be 
either  accepted  or  rejected.     It  has  in  its  favor  the  fact  that  cretins  and 
cretinoid  idiots  are  usually  als>  goitrous,  and  that  they  are  more  nn 
ous  in  regions  where  goitre  is  endemic. 

Horsley  (Brown  beturta,  Brit.  Med.  Joum.  \,  1885)  has  shovn 
experimental  evidence  fnr  the  view  that  cretinism,  as  also  the  pecalur 
cachexia  which  occasionally  follows  the  extirpation  of  a  goitre  (c/icksm 
strumipriva),  ami  mvxieiiema  are  consequences  of  arrest  of  the  func- 
tion of  the  thyroid  gland.  By  removing  the  gland  he  succeeded  in 
dncing  in  monkeys  a  cretinoid  state,  characterized  by  hebetude,  malnu- 
trition, muscular  tremor,  puffy  oedema,  leukocytosis,  and  the  presence 
of  mucin  In  the  blood  and  connective  tissues.     Mv I  i  imin 

subject  is  a  state  having  the  same  general  characters,  and  it  U  associ 
with  wasting  of  the  thyroid  gland  or  its  destruction  by  a  new  growth. 

References  :-=Virchow.  QesammeUe  Abhandl.  1856;  ST.  Lager,  fitnde  tur  It* 
causes  dn  rrrtiuismeet  da  autre  end&mique  Paris  1S67;  Li)eKrc,  Pitha  u.  Billroth'* 
Chirurgie  m.\  Baillarger.  EnquSie  war  it  goitre  >ie   Pari* 
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fjnmn  Ed,  Diet.  Strasburg  1882;  Klebs.  Stud,  iib,  d.  Wroreitung  d.  Krrtpfe*  (a 
Oeaterreirh  Prague  1878;  ROLL,  Spec.  Path,  mid  Therap.  d.  Hautthia* 
Hirsch,  Ilandb,  d.  histor.  geograph.  Path.  11.  1883,  trans,  by  Crkiohto*  (N*» 
8yd.  Soe.)  n.  London  1885  (with  ample  references  to  the  literature of  th*  subject', 
Bircher.  Der  cmtemische  Errip/Baste  1883;  Kratter,  Der  alpine  Cretinism** 
Graz  1884;  Hilton  Faooe  Prin.  and  pract.  of med.  I.  London  1886. 

On  the  cachexia  xtrumipriva,  surgical  and  experimental,  see  Koch; 
klin.  Chir.  xxix.  iys:i;  Revekdin  and  Schiff,  Rev.  mid.  de  la  Sninsc  rom 
1883-81;  WAGNER.  U'iewr  med.  Bl&tter  1834;  SaNQCIRICO  and  Cantalis,  Arek  p 
I.  sri.  »«  I.  fUL  1884;  BRUHB,  Sammhtng  kliu    Vortrftge  244:  Julliakd 
chirurtjk   1  H^:i;  B  aumoartn'rr.  Ar?h  f.  klin.  Chir,  xxxt,  Iffl 
Cachexia  #f  rtt in iprYraTQbingen  1884;  Zesas,  Dent.  Medicinnlzeitung  1885:  Albex- 
tom  and  Tizzoni,  Cent  f.  med.   Wiss.  $4,  1885;  FUHR,  Arch.  /.  exp.  Path.  in. 
1886  (with  a  discussion  of  the  literature). 

For  cases  of  myxnMema  see  Gcix.    Trans.    Clin,  8oc.   I  Ord.  MetL 

chir.   Trans,  xlhi.  1878.  Trans.  Clin.  Soc.vm,  1380;  Dyoe  Duckworth. 
Cavafy,  (bid,  xv.  ISStJ;  Marley,  Med.  chir.  Trans,  ucvu.  1884;  Discussion,  Bril 
Med.  Joum.  2,  1883;  White,  Lancet  1,  1885. 


CHAPTER  XO. 


THE    THYMUS    GLAND. 

The  thymus  is  a  gland-like  body,  which  grows  to  a  consider- 
able size  in  the  ftBtaa  and  during  the  first  two  years  of  infancy:  after 
that  however  it  ceases  to  grow,  and  about  the  tenth  year  undergoes 
retrograde  change  into  fibrous  and  adipose  tissue. 

It  lies  in  the  superior  mediastinum  behind  the  first  piece  of  the 
sternum,  extends  upwards  nearly  to  the  thyroid,  and  is  made  up  chiefly 
of  two  flat  elongated  lobes  which  are  in  contact  or  coherent  along  their 
medial  borders  and  are  enclosed  in  a  thin  connective  tissue.  The  lobes 
are  subdivided  into  lobules  by  fibrous  septa.  The  structural  units  or 
acini  closely  resemble  lymphatic  glands,  and  are  composed  of  a  loose 
reticular  or  adenoid  stroma,  filled  with  indifferent  or  lymphoid  elements 
and  larger  miiltinuclear  cells*  In  the  peripheral  parts  of  the  acinus  the 
stroma  is  somewhat  closer  and  more  densely  filled  with  cells  than  in  the 
centre,  and  thus  a  Gortical  and  a  mednliary  layer  are  distinguished. 
The  thymus  possesses  no  duct,  but  it  has  numerous  lymphatics  whose 
exact  course  is  however  only  imperfectly  understood. 

Small  accessary  glands  are  not  uneommou;  they  usually  lie  above 
the  gland  and  near  the  thyroid.  Congenital  absence  of  the  gland  occurs 
only  in  highly  malformed  foetuses. 

The  weight  of  the  thymus  in  a  new-horn  infant  is  about  H  grammes; 
in  a  child  of  two  it  is  about  26  grammes:  this  is  subject  however  to  con- 
siderable variation. 

According  to  Stieda,  Kolliker,  Hrs,  and  Watxey,  the  thymus  de- 
velops from  the  epithelium  of  a  branchial  cleft,  and  is  thus  originally 
an  epiblastio  or  epithelial  structure.  The  epithelial  cells  however  dis- 
appear after  a  time,  and  the  development  of  the  characteristic  lymph- 
adenoid  tissue  starts  from  mesoblastic  (connective- tissue)  elements. 

The  function  and  exact  significance  of  the  thymus  is  not  certainly 
known.  Watxet,  who  has  made  it  the  subject  of  extensive  investiga- 
tion, thinks  that  it  takes  part  in  the  formation  of  red  and  white  blood- 
cells.  The  former  are  supposed  to  be  developed  in  certain  nucleated 
cells  containing  haemoglobin. 

Before  birth,  and  in  larger  numbers  during  infancy,  the  thymus  con- 
tains homogeneous  or  indistinctly-laminated  partially-calcified  bodies 
known  as  HassalTs  concentric  corpuscles.     They  lie  chiefly  in  the  centre 
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of  the  acini,  and  are  composed  of  cells  closely  applied  to  each  other  \\\t 
the  coats  of  an  ouion.  StISDA  regards  these  as  the  remains  of  the  rudi- 
tnental  epithelial  structures;  Amu\sk  thinks  they  develop  from  the 
stroma-cclls  or  the  perithelium  of  the  blood-vessels,  or  from  lymphoid 
elements  whose  nucleus  and  protoplasm  have  undergone  colloid  degen- 
eration. The  laminated  bodies,  calcified  and  uncalcitied,  breakdown 
and  disappear  during  the  retrogression  of  the  gland,  which  is  manifested 
chiefly  by  the  dwindling  and  disappearance  of  its  cells. 

Of  morbid  changes  in  the  thymus  the  commonest  is  imperfect  re- 
trogression, by  which  it  sometimes  persists  till  the  thirtieth  or  for 
year. 

Hemorrhage  into  the  gland  is  met  with  chiefly  in  asphyxia,  or  in 
connection  with  the  hemorrhagic  diathesis  (Rocoher  Bull,  de  la  m. 
anal.  II.  1857;  Acland,  Lancet  2,  1884  and  Trans.  Path.  Soc.  xxivl 
1885). 

Hematogenous  purulent  inflammation    is  usually  due    to  pj*mii 
and  may  lead  to  multiple  abscesses  or  to  general   suppuration.     Sup* 
pu ration  affecting  the   structures  of  the    neck  is  apt  to  extend  b 
thymus.     Nothing  is  known  of  chronic  indurative  change  in  the  gland. 

Tuberculosis  appears  in  the  form  of  disseminated  nodules,  and  of 
large  caseous  foci. 

Gummatous  inflammatory  change  due  to  syphilis  has  been  §evenl 
times  described. 

Primary  tumors  having  the  structure  of  soft  or  hard  lymphosar- 
coma or  of  simple  sarcoma  occur  in  connection  with   general   leukaemii 
and  also  independently.     They  appear  as  soft  and  marrowy  or  some: 
moderately  firm  growths,  and  at  times  reach  a  considerable  si» 
may  compress  the  air-passages  or  blood-vessels,  or  displace  the  heart  of 
lungs. 

References:— Koluker,  Qewebelehre  Leipzig  1867,  and  Entwickeliuigtgt 
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Zoologies*,  XL,  and  Mensehliche  Einbrgotirn  I.  Leipzig  1880;  STIEDA,  Unters.  tib.  it 
gland,  thymus,  gland  thyr.  und  gland,  carotiea  Leipzig  1881;  ViRCHOW, 
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SECTION  XT. 

THE    CENTRAL    NERVOUS    SYSTEM. 


CHAPTER  XCL 

STRUCTURE     AND     FUNCTIONS. 

624.  The  central  nerrous  system  consists  of  the  spinal  cord,  the 
cerebral  axis,  and  the  cerebrum.  These  parts  are  made  up  of  nerve-cells 
and  nerve- fibres,  together  with  a  framework  of  connective  tissue  which 
carries  the  nutrient  vessels.  The  nerve-cells  or  ganglion-cells  are  for 
the  most  part  aggregated  in  masses  which  are  known  as  nerve-centres  or 
gray  nuclei.  The  nerve-fibres  form  cither  plexuses  or  tracts,  and  serve 
to  connect  the  ganglion-cells  of  one  group  with  those  of  another  or  with 
the  peripheral  terminations  (end-organs)  of  certain  nerveB, 

The  cord  and  the  cerebral  axis  contain  centres  of  subordinate  im- 
portance, forming  as  it  were  intermediate  stations  between  the  central 
■nd  peripheral  extremities  of  the  nerve-tracts.  The  cerebrum  is  the 
central  terminus  with  which  the  peripheral  sensory  and  motor  end- 
organs  are  connected  either  directly  or  through  the  intermediate  stations. 

The  cerebrum  consists  of  two  hemispheres  connected  by  a  commis- 
sure, the  corpus  artfasiutt.  The  outer  surface  of  the  hemispheres  is  thrown 
into  a  series  of  complicated  convolutions  consisting  nf  ridge*  and  furrows 
{gyri  and  sulci),  the  latter  ramifying  and  intercommunicating  in  a 
remarkable  way. 

Some  of  the  sulci  are  characteristic  of  the  human  brain,  aud  are  al- 
ways present;  others  vary  in  different  brains,  and  thus  the  configuration 
of  the  convolutions  is  by  no  means  absolutely  constant.  The  most  im- 
portant sulci  are — the  sylvian  fissure  (Fig,  243  e),  the  central  or 
rolandian  fissure  (a},  the  pnecentral  or  transverse-frontal  furrow  (b)r 
the  iatmparieUl  furrow  (d),  the  first- temp  oral  or  parallel  furrow  (/), 
the  parieto-occipital  furrow  (c),  the  anterior-occipital  furrow  (t), 
and  the  inferior-occipital  furrow  (k). 

The  central  fissure  divides  the  cerebral  hemisphere  into  an  anterior 
aud  a  posterior  portion;  the  (central)  convolutions  which  form  its 
anterior  and  posterior  borders  are  known  as  the  anterior-central  or 
ascending- frontal  (A)t  and  the  posterior-central  or  ascending- parie- 
tal (2?).  The  portion  of  the  hemisphere  in  front  of  the  central  fissure  is 
the  frontal  lobe,  and  includes  the  ascending-frontal  (A),  the  superior 
frontal  (C\),  middle-frontal  (£7 ),  and  inferior-frontal  (<7)  convolutions. 
The  last  three  convolutions  all  pass  round  to  the  orbital  surface  of  the 
hemisphere. 
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Immediately  behind  the  ascending-parietal  convolution  (B)t  and 
divided  from  it  by  the  iutraparietal  furrow  (d),  lies  the  superior-parietal 
lobule  (D);  the  inferior-parietal  lobule  being  made  up  of  the  marginal 
(or  supramarghial)  convolution  (E)  and  the  angular  convolution  (F], 
These  (BDEF)  constitute  the  parietal  lobe. 

The  parieto-oceipital  furrow  (c)  and  the  anterior-occipital  furrow  iY) 
tparate  the  parietal  from  the  occipital  lobe  (G),  and  in  the  space  be- 
twi'cn  the  two  furrows  the  so-called  annectant  (or  connecting)  convolu- 
tions pass  over  from  the  parietal  lobe  to  the  occipital  lobe. 

The  sylvian  fissure  {$)  forms  the  boundary  between  the  outer  and 
lower   portions   of   the   frontal  and  parietal  regions  and  the  temporal 
lobe.     The  convolution   bordering  the  lower  side  of  the  fissun 
first-temporal  or  superior   teuiporo-splienoidal  (#,).     The   convolution 
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A,  Inferior-occipital  furrow 

i,   anterior-occipital  furrow 


A.  ascending  frontal  coavotutl  >n 

B,  ascending -parietal  convolution 

Clt  superior-,  C*  middle -,  C%  inferior-frontal  «e* 

VolUti'M 

A  superior-parietal  Id 
B,  marginal  coavolutioa  Hnferior-parietal 
F,  angular  convolution    j     ule 
O,  occipital  lota 
//j,  flrst-temporal,  B3  second-temporal,  oonvouv 
Mom 


which  curves  round  the  upper  end  of  the  sylvian  fissure  is  assign* 
the  parietal  lobe  and  is  called  the  marginal  convolution  {E).     Beneath 
the  first-temporal  convolution  lies  the  first-temporal  or  parallel  furrow 
(/),  and  beneath  that  the  second-temporal  convolution  (//  I. 
ing  from  the  upper  part  of  the  latter  convolution  the  angular  gyrus  or 
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convolution  (F)  curves  round  the  end  of  the  first-temporal  furrow  (/): 
it  also  is  assigned  to  the  parietal  lobe.  Beneath  the  second-tern piuul 
furrow  (g)  lies  the  third-temporal  convolution  (Fig.  244  t*). 

If  next  the  lips  of  the  sylvian  fissure  be  separated  the  central  lobe 
or  island  of  Reil  becomes  visible. 

The  median  surface  of  the  superior-frontal  convolution  (mFl)  has 
no  special  name:  the  median  surface  of  the  ascending  (frontal  and 
parietal)  convolutions  that  border  the  central  fissure  is  called  the  para- 
central lobule  (Pare).  Both  are  bounded  inferiorly  by  the  calloso- 
marginal  fissure  (cm),  which  anteriorly  separates  the  superior-frontal 
convolution  from  the  convolution  of  the  corpus  calloBum  (ggrus/ornicatu8 


pare. 


set. 
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cm, 

caUoso*mar£lnal  ftaaure 

ctta. 

corpus  albicans 

•oc. 

sulcus  of  the  corpus  e&Uosum 

mFl 

,  superior- frontal  couvulntlou 

oc. 

parieto-oecipltal  furrow 

H 

hlppocacnpal  gyrus 

tp% 

subparietal  furrow 

Pirc 

paracentral  lobule 

*4>., 

septum  lucid  urn 

PC, 

quadrate  lobule  (prmcuneufl) 

CO, 

calcarine  Assure 

C*, 

cuneus 

<po, 

incUntra  pntoccipiiali* 

o\ 

uncinate  gyrus  Oinguahsl 

«* 

oceiplto-temporal  (or  collateral)  furrow 

OT, 

oedpito- temporal  convolution 

t  , 

third  temporal  furrow 

r\ 

toird  temporal  convolution 

/B* 

hippocamptil  (or  dentate)  A*wure 

r/, 

uncus  of  uncinate  gyrus 

it. 

inci»ura  temporalis 

/*. 

fascia  dentata 

ce, 

corpus  caliosum 

a 

fimbria 

0*. 

genu 

/* 

foramen  of  Monro 

•P*, 

spleuium 

sra, 

milwtantla  reticularis  alba 

fo, 

fornix 

/c, 

gyrus  fornicatus    or  convolution   of 

the 

c/o, 

anterior  piDar  {columns)  of  the  fornix 

corpus  caliosum 

or  cinguli  fc)t  and  posteriorly  separates  the  paracentral  lobule  from  the 
quadrate  lobule  (or  pmcuneus  PC),  the  median pottam  ol\\«  ^wjrarat- 
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parietal  lobule.     The  median  portion  of  the  occipital  lobe  d  the 

<  tineus  or  cuneate  lobule  {Ou)t  and  is  parted  from  the  quadrate  lobule 
by  the  puricto-occipital  furrow  (oc). 

The  calearine  fissure  (m)  separates  the  cuneus  from  the  uncinate 
gyrus  (gyrus  h'ngualis  0') ;  the  latter  passes  forward  and  becomes  the 
hippocampal  gyrus  (//), 

Beneath  the  uuciuate  gyros  lies  the  occipitotemporal    or  collateral 
furrow  (of),  and  beneath  this  the  occipitotemporal  convoluti 
ftt  sl/o)' mis  OT). 

625.  The  mass  of  the  cerebrum  consists  of  cortical  or  gray 
(Fig.  245  co)  and  medullary  or  white  matter.  The  former  is  of  a  toft- 
gray  tint  and  forms  the  surface  layer  of  all  the  convolutions;  it  also 
occurs  at  the  base  of  the  brain  in  the  masses  known  respectively  as  the 
claustrurn  [cl)t  the  nucleus  anayg  111®  (*?},  tbe  caudate  nucleus  (nei, 
and  the  outer  portion  of  the  lenticular  nucleus,  These  Latter  are  all 
connected  anteriorly  with  qui*  another  and  with  the  cortical  gray  matter 
(anterior  perforated  space).  Posteriorly  they  are  separated  by  interven- 
ing portions  of  white  matter. 

The  gray  masses  known  as  the  optic  thalamus  or  simply  thalamus 
(M).  the  subthalamic  body  or  nucleus  of  Lays  {a),  and  the  inner  two- 
thirds  of  the  lenticular  nucleus  (ill)  do  not  strictly  lie  within  the  cere- 
bral hemispheres  but  belong  to  the  cerebral  axis. 

The  cortical  gray  matter  consists  of  a  delicate  fibrous  mesh  work 
(neuroglia)  which  in  the  dead  bruin  Is  finely  granular,  num- 

ber of  multipolar  ganglion-cells,  and  nerve-fibres  of  various  thickness 
arranged  in  plexuses  and  tracts. 

The  medullary  or  white  matter  is  composed  chiefly  of  medullaied 
nerve-fibres  devoid  of  primitive  Bheaths,  all  of  them  originating 
gray  substance. 

The  fibres  starting  from  the  cortex  form  bundles  which  pass  in' 
white  centrum  ovale  of  the  hemisphere.     Those  from  the  central  i 
form  the  corona  ntrfiftttt,  and  for  the  most  part  pass  down  to  the  base  of 
the  brain;  the  others  connect  the  various  convolutions  with  one  another 
and  are  spoken  of  M  ajnrwwafcing  or  interconnecting  fibres. 

Some  of  these  bundles  or  tracts  have  received  special  names:  adjacent 
convolutions  are  connected  by  the  fibrm  propria  (Gbatiolet);  the  orbital 
run  volutions  of  the  frontal  lobe  are  connected  with  th 
of  the  temporal  lobe  by  the  fibres  of  the  uncinate  fasciculus,  which 
across   the  bottom  of  the  i  fissure;  the  corpus  call«»  nects 

corresponding   cortical  regions  in  the  two  hemispheres;  the  anterior  ( 
white)  commissure  connects  t  he  two  olfactory  lobes  and  the  I  wo  tern 
lobes;  the  arcuate  fasciculus  consists  of  fibres  passing  ov<  rpu* 

callosum  from  the  frontal  lobe  to  the  occipital  lobe;  and  «o  on. 

The  cortex  is  the  terminal  station  for  all  nerves.     Every  part  of  the 
sensorial  surface  of  the  body  and  the  whole  muscular  system  are 
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nected  by  nerve- tracts  (the  '  projective  system  ')  with  the  cortex.  By 
means  of  these  tracts  impressions  corresponding  to  every  sensory  stimu- 
lus and  to  every  muscular  movement  are  conveyed  to  the  cortex;  and 
these  impressions  probably  leave  traces  of  *  memories*  in  the  ultimate 
structure  of  the  gray  matter  (Meynert).  These  traces  or  memories 
form  the  physical  substratum  of  our  psychical  existence,  of  our  con- 
sciousness* The  traces  are  not  diffused  indiscriminately  over  the  surface 
of  the  brain,  but  tend  to  become  associated  with  certain  parts;  and  thus 
the  various  sensory  surfaces  and  the  various  groups  of  muscles  come  into 
definite  relation  with  certain   definite   regions  of  the  cortex.     Thaee 


Flo.  345.    Diagrammatic   transverse  vertical  section  of   the  cerebrum  (after  SCEWALBE). 

eo,  cortex  ci,     Internal  capsule 

cot,  island  of  H£il  cs,     external  capsule 

ci,    claustrum  stt,    atria  terminal w  *tienia  wmicircularis) 

m,  nucleus  amygdalae  c/,     anterior  pillar  or  the  fornix 

ne,  caudate  nucleus  /,     fornix 

th,   optic  thalamus  cct     corpus  callosum 

cm,  middle  caininissure  vUI,  third  ventricle 

es,    subthalamic  body  *!,     lateral  ventricle 

m,    substantia  nigra  to,     optic  tract 

»l%    lenticular  nucleus 

cortical  centres  or  areas  are  however  not  sharply  circumscribed,  but 
encroach  upon  one  another  at  many  points. 

The    researches    of    Bouillaud,    Broca,    Meynert,    Kussmaul, 
Hfjghungs-Jackson,  Hitzio,  FeiTscn,  Flkciisio,  Wernicke,  Munk, 

FeRRIER,    CHARCOT,  HtJGUENIN,    PlTRES,   L&PIKtt,   l&Afc&AGCA,  ^k\m- 
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leb,  Exner,  Tripier,  Petiuxa,  Kahler,  Pick,  and  others  hate 
dctcrrumed  the  position  of  these  areas  or  centres  for  various  functions 
and  movements,  and  this  not  only  in  man  but  in  a  number  of  other 
animals.  Thua  it  is  almost  certain  that  the  centre  for  the  co-ordination 
of  the  movements  of  speech  is  placed  chiefly  in  the  inferior-frontal  con- 
volution on  the  left  side,  and  the  centre  for  auditory  perception  in  the 
first-temporal  convolution.  Destruction  of  the  former  centre  involi 
the  loss  of  power  to  perform  the  movements  necessary  for  articul 
speech  (apheraia  or  motor  aphasia);  and  on  destruction  of  the 
centre  the  patient  is  unable  to  understand  spoken  words  (word-d< 
or  sensory  aphasia).  The  centre  for  visual  perception  appears  t, 
chiefly  in  the  angular  gyrus  and  occipital  Jobe.  The  motor  and  sensory 
centres  for  the  limbs  lie  in  the  central  convolutions  (ascending-frontal 
and  ascending-parietal),  the  paracentral  lobule,  and  the  parts  adjoining. 
Flechsig  divides  the  surface  of  the  brain  into  three  great  regions 
having diat mot  functions— they  are  the  frontal  zone,  the  parietal  zone, 
and  the  temporo-oceipital  zone.  The  parietal  soda  contains  the  starting- 
points  of  the  direct  motor  tracts  and  the  terminal-points  of  most  of  the 
sensory  tracts:  it  may  therefore  be  described  as  the  sensory-motor  zona 
The  frontal  and  temporo-occipital  zones  have  no  direct  relations  to  the 
motor  tracts,  but  are  connected  with  the  optic  thalamus,  the  pons,  and 
the  cerebellum.  Both  zones  are,  he  considers,  in  close  relation  wit;i 
psychical  processes,  and  the  pan  m  hurderiug  on  the  parietal 

zone  have  an  important  connection  with  the  function  of  speech. 

The  following  are  a  few  of  the  more  important  works  bearing  on  th«-  anatomy 
of  the  bwdn}—  MeyNKRT,  Virrtiljahrsschrift  fur  Psycliiatrir  1.(1867), 
d.  Hirniin<U-  Ha.  Erlangeu  1H6.J,  U'imtr  med.  Jahrb.  1866,  Arch.  f.  Psych 
(1877).  DasGehirn  d.  S&ugethiere  in  Strieker's  Gewebelehre  1870  (trans,  as  Manual 
of  Hixtol(Hjtf  EL  London  1879),  Psychiatry  (trans,  by  Sachs)  London  1885;  Ecker, 
Die  Hirnwimiungen  d.  Menschen  Brunswick  1883  (first  edition  trans,  by  GALT05, 
London  1873);  Bischoff,  Die  Grosshimivindungen  d.  Mensehen  Munich  1866; 
Huguexin,  Ally.  Pathol,  d.  yervensystems  L  Zurich  1878;  Hex  lb,  yervenlehre 
Brunswick  1879;  SchwalBe,  Lehrb.  d.  Nettrologie  Erlangen  1881  (with  very  full 
references);  PASBGB,  Arch,  f.  Anthrop.  in,;  Flechsio,  Die  Leitungsbahnen  im 
Qehirn  u.  Ruckenmark  d.  MvnxrJn-n  Leipzig  1876,  Plan  d.  menschlichen  Gefiirne* 
Leipzig  1888;  Wernicke.  A>rh  f.  Fxych.  VI.  (1876).  Lchrbuch  d.  GeJiirnhrankfL 
I.  1881;  vox  Michalkovicz,  Entwickrlungsyesctiichte  d.  Gehimes  Leipzig  1877; 
Gvddex,  Arc/i.  f.  Psych,  n..  (orrcsp.  f.  Schweizer  Aerzte  1872,  Graft's  ArcJi.f. 
Ophthnlm.  XX.;  Forel,  Arch.  f.  Psych,  vil;  Giacomixi,  Arch.  ital.  de  biol.h 
(1882),  Guido  alto  studio  dells  circomHtluziojie  cerebrali  rteW  womo  Turin  1878; 
Marcaoci,  Arch,  ital  dibiol.  i.  ;  QOLOt,  ibid.  III.,  IV.;  DALTOX,  Brum  m  ilSSl), 
Topograph,  anat.  of  the  brain  Philadelphia  1885;  Quairis  Elements  of  anatomy  XL 
London  1882;  Ross,  Diseases  of  the  nervous  system  London  1883;  Aeby,  Schema 
d.  Faserverlaufes  v.  tnenschl.  Gchirn  Berne  1884;  Edixger,  Ban  d.  .trnl* 

organe  Leipzig  1885;  Hill,  Plan  of  the  central  nervous  system  Camhrid 

On  the  funclions  of  the  brain; — Bouillaud,  Traitt'   rtint'fur  de  tencephaldt 
Paris  1825;  Flourexs,  Arch,  generates  de  we'd,  n,  (181  I  csrp^r.  * 

syst&me  nerveux  Paris  1824  and  1842;  Fuitscu  and  Hitzig,  lteicherfs  Arch 
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Hrrzio,  Unters.  Qb.  das  Gehirn  Berlin  1874;  Veys<iere  Litem  ianeathhie  de  cause 
cerebrate  Paris  1874;  Carvillk  and  Durst.  .4reA.  de  physiol.  u.  (1875);  Noth- 
naoel,  tffoA.  J  reft.  vols.  57,  58,  GO,  62;  Schiff,  Lezione  sopra  il  syst.  nerv. 
eneephat.  Florence  1874.  Arch.  /.  exper.  Pathol,  in.  (1875);  Ferrier,  West  A 
Asylum  Reptjrts  1873,  Phil.  Trans,  clxv,  (1675),  Functions  of  the  brain  Londuii 
1886;  Goltz,  Pflikger's  Arch,  vols.  13,  14  and  20,  Trans,  intemat,  med.  congee**  i. 
London  1881,  Ueher  die  Verrichttmgen  d.  Crromhimes  Bonn  1881;  Burdon-San- 
d erson,  Proc.  Roy.  Soc.  xxn.  (1875);  Hermann,  PftQger's  Arch,  vol  10;  Mcnk, 
Uebtrd.  Funrtinmm  d.  Grosshimrinde  Berlin  1881,  Sitzungsber,  d.  Berlin  . 
xxxvi.  (LS82>;  Vetter,  D.  Arch-  f,  ldin,  Med.  xvM  xui.,  xxxl;  Meynert,  Wiener 
Wn&bet.  1869.  Arch.  f.  Psych,  n.  (1870),  Mezhanik  d.  Gehirnbaues  Vienna  1874. 
L&PINE,  Localisat.  dans  les  malad.  eereltrales  Paria  1875;  Hdohlinos-Jackson' 
Researches  on  the  nervous  system  London  1875,  Croonian  lectures  on  The  evolu- 
tion and  dissolution  of  tiie  nervous  system  London  1884;  Charcot  and  Pitres, 
Revue  mens,  de  it  id.  1877-79,  Revue  de  med.  5,  1883;  Nothnagel,  Topischc  Diag- 
nostikd.  Oehirnkrankh.  Berlin  1879;  KaHLEr  and  Pick.  Pragrr  Vierteljfthrs.  141, 
Prayer Zeitschrift /.  Heilk.  l;  Furstner,  Arch./.  Psych,  viil;  Pitres.  Rech.  sur 
les  lesions  du  centre  ovale  dm  hemispheres  ciribr.  Paris  1878;  Broca,  Dull,  de  la 
soc.  anatom.  1861  and  1863,  Revue  d  anthropologic  v.  (1876);  Kussmaul,  Die 
Stnrungen  d.  Spraehe  Leipzig  1877;  Berqer,  Arch.  d.  Heilk.  1878;  Obersteiner, 
Wnn.  med,  Jahrb.  1878;  Wernicke,  Der  aphasische  Sympfomeneomplex  Breslau 
1874;  Bastlan,  Brain  as  an  organ  of  mind  (Int,  scientific  series)  London  1885; 
Marcacci,  Arch,  ital  de  biol.  I,,  ii.;  Golgi,  ibid,  u.;  Charcot,  Lecons  snr  lea 
localisations  da7is  les  maladies  du  cerveau  Paris  1878,  trans,  by  Hadden  (New 
Syd.  Soc.)  London  1883;  Exner,  Unters.  ub.  die  Function  d.  Grosshirnrinde  Vienna 
1880;  Skwortzoff,  De  la  excite'  et  de  la  surditi  des  mots  dans  Faphasie  Paris  1881; 
Tripier,  Revue  mens.  1880;  Petrina,  Zeitschr.  f  Heilk.  n, ;  Ross,  op.  dL; 
Gowers,  Diseases  of  the  brain  London  1885;  Lajjdois  and  Stirling,  Human 
Physiology  II.  London  1886. 

On  loss  of  vision  (hemianopsia)  after  lesion  of  the  occipital  lobe;— Forster, 
Orafe-Saemisch'H  Handbuch  vil;  HlTZlO,  Corresp.f.  Schweizer •  Aerzte  1877;  Munk, 
Berl.klin.  Wocfi.  1877,  Du  Bois-Reymonds  Arch.  1878;  Jastrowttz,  Centralb.f. 
Augenheilk.  1877;  Baumqartkn,  Cent  f.  med.  Wiss.  1878;  Hosch,  Klin.  Monatsbl, 
f.  Augenheilk.  xvi.;  Nothnaoel,  loc.  cit.;  Curschmann,  Centralb.  f.  Augenheilk. 
1879;  Westphal,  Bert  klin.  Wochenschr.  1880;  Wernicke  and  Hahn,  Vireh. 
Arch.  vol.  87;  MarchaND,  Gr&fe's  Arch,  xxviil;  Richbt,  Structure  des  circon- 
volutions  Paris  1878;  FtfRSTNER,  Arch.  f.  Psych,  viil;  Haab,  Klin.  Monatsbl.  f. 
Augenheilk.  1882;  Ferrier  and  Yeo,  Brit  Med.  Jaurn.  3,  1880;  FERRIER,  Brain 
in.  (1880),  vil (1884),  and  op.  cit.;  Pierson,  Cent.  f.  Nervenheilk.  1880;  Mauthner 
Gehirn  uud  A uge  Wiesbaden  1881;  Wilbrand,  Uebtr  Hemianopsie  Berlin  1881, 
Optithalm.  Bcitrage  z.  Diagnostik  d.  tiehirnkrankh,  Wiesbaden  1884;  Starr, 
Amer.  Jtmm.  med.  set.  1884;  Fere,  Arch,  de  neurologie  tx.  (1883);  Hamilton, 
Brain  vil  (1884).  A  summary  of  cases  is  given  by  ROSS,  op.  cit.  IL,  Dodds, 
Brain  tiil  (1885),  and  Sequin,  Journ.  of  nerv.  and  menL  disease  1886. 

626.  The  spinal  cord  la  an  elongated  cylindrical  body,  somewhat 
flattened  antero-posteriorly*  and  composed  of  gray  matter  and  white 
matter.  The  gray  matter  is  in  the  interior,  extending  throughout  the 
length  of  the  cord,  the  cross-section  being  roughly  H-shaped  (Fig.  246) 
and  forming  two  anterior  horns  (or  cormta,  ca)  and  two  posterior 
horns  (c  p),  united  by  a  gray  commissure.     The  commissure  contains 
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anterior  horns  are  of  larger  sectional  area  than  the  posterior,  bat  I 
size  and  configuration  vary  remarkably  in  different  parts  of  the  cord: 
they  are  smallest  In  the  dorsal  region. 

In  numerous  places,  especially  about  the  region  midway  between 
anterior  and  posterior  horns,  radiating  processes  of  gray  matter 
into  the  white  (near  c  I)f  and  aro  known  as  processus  reticulares.  Thcj 
interlace  and  form  a  network  enclosing  portions  of  white  substance  iu  ita 
meshes.  In  the  cervical  and  upper  dorsal  regions  a  lateral  projection  of 
the  anterior  horn  appears,  and  is  called  the  Intermedia- lateral  tract 
or  lateral  horn  (c  I). 

The  gray  substance  contains  a  multitude  of  ganglion -cells  and  nerro- 
fibres  of  various  thicknesses,  enclosed  in  a  delicate  neuroglia.  Round 
the  central  canal  and  at  the  extremity  of  the  posterior  horn  the  neuroglia 
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FlQ.  340.      DlAORAMM ATIC  SKCTI03T  OF  THE  OPINAL  CORD     (X   8). 

cat 

anterior  horn 

rp. 

posterior  root 

d, 

lateral  horn  (so  called) 

Jla, 

anterior  longitudinal  fissure 

Cpr 

posterior  horn 

*P, 

posterior  longitudinal  fl  »ure 

oe. 

centra]  canal 

f<jr. 

funiculus  gracilis  (column  of  OoH) 

coa, 

anterior  or  white  commissure 

P**, 

lateral  (or  crossed  f  pyramidal  tract 

fen, 

funiculus  cuneatus  (posterior  root-zone 

Pvt>% 

anterior  (or   direct)  pyramidal   tract  < 

or  column  of  Burdach) 

urns  of  T&rck) 

Xrt, 

direct  cerebellar  tract 

jflPI 

anterior  root-sone 

no, 

anterior  root 

is  rich  in  cells,  and  ganglion-cells  are  absent;  these  parts  are  spoken 
as  the  substantia  gelatinosa,  the  parts  containing  ganglion-eel  i 
substantia  spongiasa. 

In  the  anterior  horn  the  ganglion-cells  (motor  cells)  are  lar 
multipolar;  they  possess  numerous  processes,  one  long  and  unl 
is  the  axis-cylinder  process,  the  others  subdividing  and  interlacing  into 
a  delicate  network  of  fibrils.     The  anterior  ganglion-celta  are  gathered 
into  clusters,  correapowiitt^  &\>\\arently  to  the  territories  of  the  1 
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vessels.  In  the  posterior  boms  they  are  much  smaller  and  raore  uni- 
formly distributed.  Two  longitudinal  columns  of  bipolar  ganglion- 
cells  exist  in  the  dorsal  region  of  the  cord,  lying  to  the  median  side  of 
the  inner  portion  of  the  posterior  horns  and  known  as  Clarke rt  vehicu- 
lar columns;  these  contain  ganglion-cells  intermediate  in  size  between 
those  of  the  anterior  and  those  of  the  posterior  horns. 

The  white  matter  of  the  cord  forms  a  sheath  surrounding  the  gray 
columns  and  filling  up  their  irregularities.  It  is  cleft  behind  by  the 
slender  posterior  sulcus  or  fissure  (sip)  which  extends  to  the  gray  mat- 
ter, and  anteriorly  by  tho  wider  anterior  fissure  (fla)  which  does  not 
qnite  reach  the  gray  matter  but  leaves  a  narrow  white  or  anterior  com- 
missure (coa)  to  unite  the  Lateral  halves  of  the  cord.  Tbe  white  matter 
consists  of  large  and  small  mcdullated  nerve-fibres  (without  the  primi- 
tive sheath  of  Schwann)  running  for  the  most  part  longitudinally; 
only  a  few  run  horizontally  or  obliquely.  These  fibres  are  divided  into 
bundles  by  fibrous  and  neurogli.ir  ilissepiments  extending  inwards  from 
the  surface.  Externally  the  cord  is  covered  with  a  thin  layer  of  grayish 
neuroglia.     Very  few  ganglion-cells  are  met  with  in  the  white  matter. 

The  roots  of  the  spinal  nerves  are  bundles  of  fibres  leaving  the 
cord  anteriorly  and  posteriorly  in  more  or  less  parallel  directions.  The 
anterior  root  (ra)  contains  motor  fibres  and  starts  proximately  from  the 
anterior  horn:  tbe  posterior  root  (rp)  conveys  centripetal  or  sensory 
fibres  to  the  posterior  horn.  A  certain  number  of  anterior-root  fibres 
and  posterior-root  fibres  unite  into  a  uerve,  and  to  each  pair  of 
nerves  corresponds  a  more  numerous  aggregation  of  gang!  ion -cells; 
consequently  the  cord  is  subdivided  into  a  number  of  natural  segments 
whose  number  corresponds  to  that  of  the  spinal  nerves. 

The  portion  of  white  matter  between  the  anterior  fissure  and  the 
anterior  root  is  called  the  anterior  column  ;  that  between  the  anterior 
and  posterior  root  on  the  same  side  is  the  lateral  column  ;  that  between 
the  posterior  root  and  the  posterior  fissure  is  the  posterior  column. 

The  fibres  passing  into  the  roots  aro  connected  with  the  ganglion- 
cells  of  the  anterior  hom  by  means  of  the  axis-cylinder  process,  with 
those  of  the  posterior  horn  by  the  network  of  fibrils;  in  the  latter  the 
ganglion-cell  processes  and  the  nerve- fibres  interlace.  From  the  gray 
matter  other  nerve-fibres  pass  into  tho  neighboring  white  columns, 
which  either  serve  to  connect  parts  of  the  gray  matter  on  different 
levels  or  pass  directly  upwards  to  the  base  of  the  brain  or  the  cerebrum. 

The  longitudinal  columns  are  subdivided  into  various  tracts  accord- 
ing to  their  physiological  function.  The  best-known  are  the  anterior 
(or  direct)  and  lateral  (or  crossed)  pyramidal  tracts  {Pvb,  Psb)f  the 
lateral  or  direct  cerebellar  tract  (Ksb)f  tho  column  of  Groll  or  funiculus 
gracilis  ifyr),  and  the  posterior  root-zone  or  funiculus  cuneatus  (fen). 

The  anterior  pyramidal  tract  (column  of  Tiirck)  and  tho  lateral 
pyramidal  tract  contain  centrifugal  or  efferent  fibres,  and  Iqttcw  Vtv^ 
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direct  path  of  communication  between  the  gray  matter  of  the  parietal 
zone  of  the  cerebral  cortex  antl  that  of  the  anterior  horns,  They  In- 
verse the  internal  capsule  (Fig.  245  ci)  and  the  peduncular  tract,  tbe 
lateral  tract  passing  to  the  opposite  side  at  the  decoasatioa  <>f  the  pyra- 
mids, and  the  anterior  tract  passing  directly  down  on  the  same  side  and 
crossing  at  some  point  in  the  cord  by  means  of  the  anterior  commianui 
to  join  the  anterior  horn  of  the  opposite  side. 

The  anterior  tract  (Pub)  lies  medially  in  the  anterior  column,  tbe 
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Fig.  M7.    Basal  aspsjct  or  tbx  cehebral  axis 
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cross-section  of  each  diminishes  as  we  pass  downwards  from  the  medulla, 
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The  relative  size  of  the  crossed  and  uncrossed  portions  is  very  variable 
and  in  some  cases  unequal  on  the  two  sides,  the  section  of  the  cord  being 
then  asymmetrical.  Usually  the  anterior  tract  disappears  about  the 
middle  of  the  dorsal  region.  In  some  casss  however  it  extends  down  to 
the  lumbar  region,  and  in  others  is  entirely  absent,  that  is  to  say  the 
decussation  at  the  pyramids  is  complete. 

The  direct  cerebellar  tract  (A~*£)  connects  the  gray  matter  of 
Clarke's  column  with  the  cerebellum.  It  runs  along  the  outer  margin 
of  the  posterior  portion  of  the  lateral  column,  and  extends  as  far  as  the 
end  of  the  dorsal  region. 

The  remaining  regiou  of  the  anterior  column  is  termed  by  Fleciisig 
the  principal  tract  of  the  anterior  column,  and  that  of  the  lateral  col- 
umn the  mixed  lateral  tract.     The  fibres  in  these  regions  serve  ap- 
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parently  to  connect  different  portions  of  the  gray  matter  of  the  cord 
with  one  another  and  with  the  brain,  and  include    root-fibres  which 
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which  the  cord  undergoes  in  tfa 
sal  becomes  more  and  more  posterior  a 
■ate  the  cerebral  axis  as  the  fourth  ventricle,  the  aqueduct  of 
d  the  third  Tent  ride.     At   the  same  tim 
and  interpenetrating  the  white  assumes  a  peculiar  reticulata! 
(Fig.  249  Fr)  with  numerous  detached  clusters  of  ganglioo- 
which  the  cranial  nerves  take  their  origin  (Fig.  248). 
subdivision  of  the  gray  matter  is  accompanied  by  certain  re- 
ef the  nerve-tracts.     The  pyramidal  lateral  colum: 
other  at  the  decussation  (Fig.  24?  />/*//),  and  pass  to  the  ventral 
of  the  medulla  (Fig,  24Sp)t  while  the  shorter  tracts  conw 
the  several  portions  of  the  gray  matter  become  less  and  less  sup* 
column  of  Goll  and  the  column  of  Burdaeh  pass  up  (as  the  fi- 
gracilis  (Fig.  248  a)  and  funiculus  cuneatus  (b)  respectively)  to  the 
margin  of  the  fourth  ventricle,  and  together  with  Literal 
tract  and  the  arciform  fibres  of  the  restiform  body  (c )  fo 
►rior  peduncle  of  the  cerebellum  (s). 
At  tats  level  fresh  nuclei  begin  to  appear,  and  form  the  subs  tan 
the  olivary  body  1  ". .  'IW  ©),  and  the  beginning  of  the  gray  m. 

«£  the  cerebellum,  corpora  quadrigemina  (Fig.  248  A),  optic  thalamus 
(fig.  $45  M),  subthalamic  body  (cs)y  and  numerous  small  mai? 
$19)  embedded  in  the  various  eclumns  and  tracts.     All  these  nut 

an  to  fresh  bundles  of  fibres,  some  of  which  run  in  dit- 
tifcet  tracts  while  others  interlace  with  their  neighbors. 

Presently  the  longitudinal  fibres  are  crossed  by  numerous  an 
(f]jf.  $49)  some  external  (fae),  others  lying  deeper  (/>.  b)  sod 
a  network  {/ortnatio  reticularis)  with  the  longitudinal  fibres. 
Ytto  cerebral  axis  may  be  considered  as  made  up  of  three  regions  or 
-    IWXLBJS)— the  peduncular  tract  (Meynert,  Schwalbi 
region  (For el),  anil  the  dorsal  stratum. 
*  peduncular  tract  is  in  the  medulla  represented  by  the  pyra* 
wlumus  (Fig.   249 p),  which  are  surrounded  and   in  parr 
by  the  external  arciform  fibres  (fae).     The  external   arciform 
(lajpat  ejaetoe  a  nucleus  known  as  the  arciform  nucleus  (nar).     In  the 
the  peduncular  tract  lies  in  the  ventral  stratum,  being  crossed  and 
by  the  transverse  arciform   fibres  derived  from  the   middle 
of  the  cerebellum  (Fig.  247  BrS).     Some  of  these  fibi 

and  connect  the  two  halves  of  the  cerebellum;  others  jwae* 

» jfvay  masses  embedded  among  the  arciform  fibres  and  knows 

pons.     Certain  of  the  nerve  fibres  which  start  from 

imudles  of  pyramidal  fibres  and  pass  with  them  up 

neJtauft. 

CW  buttitai  ot  pyramidal  fibres,  which  in  the  pons  are  more  or  lew 

v  4  •.  .      i  •  ill  "'i.  unite  again  into  compact  bundles  on  thi  i* 

gtcehtel  *\de  of  the  pons  and,  reinforced  by  the  nuclear  fibre* 


\ 


STRUCTURE    AND    FUNCTIONS. 


m 


just  referred  to,  form  the  pes  or  crusta  of  the  crura  cerebri  (Fig.  247 
Pe).  The  crusta  is  covered  on  the  upper  or  dorsal  surface  by  the  sub- 
stantia nigra,  a  layer  of  pigmented  gan§Hon-eeIls,  which  in  their  turn 
glTe  off  fibres  to  join  the  crustal  fibres.  These  latter  then  puss  (mainly 
through  the  internal  capsule)  up  to  the  cortex.  The  pyramidal  fibres 
terminate  in  the  ascending  frontal  and  parietal  convolutions  and  the 
parts  adjoining,  the  other  fibres  pass  to  the  frontal,  temporal,  and  oc- 
cipital lobes.     A  few  enter  the  lenticular  and  caudate  nuclei. 

The  tegmental  region  lies  to  the  dorsal  surface  of  the  peduncular 
tract,  and  consists  chiefly  of  the  formatio  reticularis  (Fig.  24D  Fr).  The 
reticular  structure  is  due  to  the  subdivision  into  fibres  of  part  of  the 
gray  matter  of  the  anterior  horn,  with  which  are  interlaced  numerous 
arciform  fibres.  It  includes  in  every  part  longitudinal  fibres  which  are 
the  continuation  of  the  anterior  and  lateral  columns  of  the  cord,  together 
with  arciform  fibres  and  scattered  ganglion-cells.  Posteriorly  there  is  a 
so-called  raphe  (r),  due  to  the  decussation  of  some  of  the  fibres  in  the 
middle  line. 

The  tegmental  portion  of  the  medulla  contains  the  nuclei  of  the 
twelfth,  eleventh,  tenth,  ninth,  and  pari  of  the  eighth  cranial  nervei 
(Figs.  2 -is,  \Mn.  the  olivary  nucleus  (Fig.  249  0),  the  accessory  olivary 
nuclei  (wi/n,  oal}f  the  nucleus  of  the  funiculus  gracilis  {tig),  the  nucleus 
of  the  funiculus  cuneatus  (?*r),  and  other  nuclei.  The  resttform  body 
(Fig*  248  c)  also  belongs  to  this  region,  through  which  pass  fibres  from 
the  lateral  cerebellar  tract  of  the  cord,  from  the  olivary  body,  and  from 
the  formatio  reticularis,  to  the  cerebellum. 

The  tegmental  portion  of  the  pons  contains  the  nuclei  of  the  fifth, 

li,  seventh,  and  part  of  the  eighth  cranial  nerves  (Fig.  248).  Fibres 
pass  from  the  cerebellum  into  the  formatio  reticularis  through  the  an- 
terior peduncle  of  the  cerebellum. 

The  tegmental  portion  of  the  crura  cerebri  lies  beneath  the  aque- 
duct of  Sylvius  and  is  connected  with  the  corpora  quadrigemina  and  the 
anterior  medullary  velum.  Beneath  the  aqueduct  lies  the  nucleus  of 
the  third  and  fourth  cranial  nerves  (Fig,  248).  The  formatio  reticularis 
which  lies  to  the  ventral  side  of  these  nuclei  contains  (in  addition  to 
longitudinal  bundles  of  fibres  from  the  anterior  and  lateral  columns  of 
the  cord)  fibres  from  the  corpora  quadrigemina  and  anterior  medullary 
v. 'him,  and  from  the  cerebellum.  The  former  proceed  to  the  pons  by 
way  of  the  arcuate  fibres,  the  latter  by  way  of  the  anterior  peduncles. 
The  bundles  from  the  cerebellum  enclose  in  the  part  beneath  the  an- 
terior corpora  quadrigemina  a  reddish  island  of  gray  matter  known  as 
the  red  nucleus.  Many  of  the  fibres  of  these  bundles  terminate  in  this 
nucleus  (Gudden"),  a  few  are  seen  to  pass  beyond  it  (Fleciisig).  These 
latter  fibres  pass  to  the  exterior  parts  of  the  lenticular  nucleus,  to  the 
optic  thalamus,  and  to  the  cortex  of  the  parietal  lobe.  The  fibres  thus 
proceeding  to  the  cortex  pass  through  the  internal  capsule  &n&  twrak  Sta& 
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largest  part  of  the  sector  of  the  corona  radiata 
tegmental  radiations  (llaubenxtrahlung). 

The  tegmental  portion  of  the  inter-brain  (A 
subthalamic  region,  and  the  gray  matter  forming 
ventricle  and  called  the  interpeduncular  region,  t 
of  the  posterior  perforated  lamina  (Fig.  247  Spp), 
(or  mammilluria  Cm),  and  the  tuber  cinercuin  (Tc 
region  lies  between  the  optic  thalamus  and  the  pro! 
etantia  uigra  of  the  crura  cerebri,  and  extends  fori 
perforated  lamina  [Lpa).  It  is  made  up  of  a  gray 
subthalamicum  (Fig.  245  cs)  or  body  of  Lays,  and  a 
matter  connected  with  the  optic  thalamus  and  co 
ceeding  to  the  corpus  striatum  from  the  red  nucle 
bellur  peduncles. 

The  dorsal  stratum  of  the  cerebral  axis  in 
the  corpora  quadrigemina,  and  the  thalamus. 

The  cerebellum  contains  gray  matter  partly 
partly  collected  in  the  interior  in  masses  known  as  I 
nucleus  emboliforniis,  nucleus,  globasus,  and  nucl 
tively  (Stilling).  These  nuclei  are  by  means  of  tl 
matter  of  the  cerebellum  connected  not  only  with 
(through  the  several  cerebellar  peduncles)  with  vari 
already  described  in  the  tegmental  and  pedum  ul 
thus  in  relation  with  the  cord  on  the  one  hand  and 
mus,  lenticular  nucleus,  and  cerebrum  on  the  othei 

The  quaclrigeitiinal  region  consists  of  two  ai 
terior  quadrigeminal  bodies  enclosing  gray  nuclei, 
which  forms  the  roof  or  dorsal  covering  of  the  aque 
posterior  bodies  are  connected  by  means  of  the  lowi 
tral  aspect  of  the  tegmental  region,  and   by  the  i 
the  internal  geniculate  body,  a  gray  nucleus  benea 
the  optic  thalamus.     They  are  probably  also  i 
optic  nerves  and  the  cortex  cerebri.     The  anteri 
with  the  optic  nerves,  with  the  tegmental  regi 
fillet)  and  with  the  cortex  cerebri. 

The  thalamus  consists  of  the  optic  thalamus  ii 
of  the  term,  of  the  gray  matter  lining  the  cavity  of 
and  of  the  external  corpus  genieulatum,  The  opl 
tensive  connections  with  the  cortex  cerebri  (these  j 
through  the  internal  capsule,  but  in  part  also  b< 
nucleus),  with  the  tegmental  region,  and  also  with 
outer  corpus  gemculatum  lying  towards  the  outw 
pulvinar  or  posterior  tubercle  of  the  thalamus  is 
is  a  centre  for  the  nerves  of  vision. 

The  cerebral  axis  contains  no  elements  su 
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function;  the  functions  of  its  centres  are  partly  involuntary  or  auto- 
malic,  partly  reflex. 

Thus  the  medulla  contains  the  reflex-centres  for  closure  of  the  eye- 
lids* for  coughing,  sneezing,  sucking,  and  so  on,  together  with  centres 
which  co-ordinate  certain  subordinate  reflexes  within  the  spinal  cord# 
It  also  contains  the  centres  which  control  respiration  and  the  move- 
ments of  the  heart,  the  vaso-motor  centre,  and  a  region  which  when 
stimulated  gives  rise  to  general  convulsions. 

Stimulation  of  the  pons  causes  spasmodic  movements  and  pain;  its 
destruction  is  followed  by  paralysis — motor,  sensory,  and  TMrViffifliflr, 
In  the  cerebellum  and  quadrigemitial  bodies  lie  centres  for  co-ordinating 
locomotion  and  other  muscular  movements. 

The  functions  of  tho  thalamus  and  of  the  nuclei  of  the  pons  are  not 
certainly  known. 

References:— TuRCK,  Wiener  Sitzungsber.  vi.;  Duval,  Journ,  de  ranat.  et  de 
laphysiol.  187ft,  '77,  '78,  '79  and  '80>  Oaz.  med.  de  Paris  11,  1880;  Gierke,  Pjlti. 
ger's  Arch,  vol,  7  (1873);  Laura,  MemoHe  delta  real  acad.  di  Torino  1878-79; 
Wernicke,  Arch.  f.  Psych,  vn.  (1877);  Stilling,  Untera.  #6.  d.  Ban  d,  klein. 
Gehirnsd.  M tmchen  I. -in.  Cassel  1864-1870;  Forkl,  Wiener  Sitzungsber,  lxvl 
(1872),  Arch,/,  Psych,  vn.  (1877);  GCDDEN,  Corresp.  f.  Schweiz.  Aerzte  11. f  Arch, 
f.  Psych,  u.,  v.t  Naturforscherversammhtng  in  Cassel  1882;  SchwaLBE,  Lehrb,  d. 
Neurologic  Erlan^en  1SS1;  Wernicke,  Lehrb,  d.  Gehirnkrankh.  1881;  Flectisio, 
Ueb.  Sf/stemerkrank.  d.  RUckenmarks  1872,  Plan  d  menschlichen  Qehirne*  Leip- 
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Human  Physiology  London  1880;  Hermann,  Ontndriss  d.  Physiol,  d.  Menschen 
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628.  The  central  nervous  system  is  enclosed  in  three  fibrous  en- 
velopes or  meninges — the  dnra  mater,  the  arachnoid,  and  the  pia 
mater. 

The  dura  mater  is  a  tough  vascular  membrane  traversed  by  numer- 
ous lymphatics.  In  the  cranium  it  is  closely  adherent  to  the  bones  of 
the  skull;  in  the  vertebral  canal  it  splits  into  two  lamina*,  the  exterior 
forming  the  periosteum  of  the  bony  walls,  the  interior  loosely  surround- 
ing the  cord.     Its  gives  on"  a  fibrous  dural  sheath  to  each  of  the  nerves. 

The  arachnoid  is  a  delicate  non-vascular  membrane  everywhere 
closely  applied  to  the  dura  mater,  with  only  a  capillary  space  interven- 
ing (the  subdural  space).  This  interstice  is  a  lymph-space,  which  com- 
municates with  the  adjacent  lymphatics  of  the  neck,  nose,  eye,  and  dura 
mater,  and  also  with  the  venous  sinuses  in  the  latter  (by  meanB  of  the 
arachnoidal  villi  or  pacchionian  bodies):  it  is  continuous  with  the  sub- 
dural spaces  within  the  dural  sheaths  of  the  nerves  (Key  and  Retzius), 
and  is  everywhere  clothed  with  endothelium. 
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The  pia  mater  is  a  delicate  highly  vascular  membrane  which  c\m\\ 
invests  the  brain  and  spinal  cord.  Between  the  pia  mater  and  tk 
arachnoid  lies  the  subarachnoid  space,  whose  dimensions  vary  grooly 
with  the  varying  relations  of  the  two  membranes.  It  is  everywhere 
traversed  by  delicate  fibrous  trabecular  or  membranous  expansions  cot- 
ered  with  endothelium  (the  subarachnoid  tissue),  and  contains  a  liquid 
known  as  the  cerebrospinal  or  subarachnoid  fluid.  The  space  is  narrow 
over  the  gyri  and  wider  over  the  sulci.  It  is  wider  still  in  the  spine,  afid 
:it  certain  plaoei  within  the  skull  where  it  expands  into  regular  ainu 
cisterns*  Such  for  example  occur  between  the  dorsal  surface  of 
medulla  and  the  posterior  part  of  the  cerebellum,  in  the  interpeduncular 
space  (between  the  crura  cerebri),  in  front  of  the  optic  chiasms,  be- 
tween the  under  surface  of  the  cerebellar  hemispheres  and  the  lateral 
portions  of  the  medulla,  on  both  sides  of  the  transverse  ilssure,  and  it 
the  lower  ends  of  the  sylvian  fissures. 

The  pia  mater  and  subarachnoid  tissue  send  processes  into  the  cleft 
betlTOcn  fche  cerebellum  and  medulla,  and  into  that  between  the  upper 
surface  of  the  cerebellum  and  corpora  quadrigemina  and  the  under  sor- 
face  of  the  cerebrum:  these  processes  are  continued  into  the  interior  of 
the  adjoining  ventricles  and  form  the  telaa  choroidese  and  choroid 
plexuses.  Here  also  are  the  chief  channels  of  communication  between 
the  subarachnoid  cisterns  and  the  cavities  of  the  fourth  (foramen  of 
Magendie)  and  third  ventricles. 

The  subarachnoid  spaces  thus  communicate  not  only  with  each  other 
but  also  with  the  cerebral  ventricles.  The  spaces  also  commun 
with  the  lymphatics  of  the  head,  with  the  lymph-spaces  of  the  ue 
they  take  their  exit,  and  with  the  dura!  venous  sinuses.  Commu 
tioii  with  the  lymphatics  of  the  neck  and  of  the  nerves  takes  place  by 
means  of  the  pia  mater  (pial  sheaths)  which  surround  th-  It  tod 

nerves  as  they  enter  or  leave.  With  the  dural  sinuses  communication 
takes  place  by  means  of  the  pacchionian  bodies,  which  are  rounded  ex- 
crescences of  arachnoid  and  subarachnoid  tissue  penetrating  into 
dura,  and  separated  only  by  a  thin  dural  film  from  the  venous  bl 
the  sinuses. 

The  cerebral   blood-vessels  before  they  enter  the  brain  all  pan 
through  the  subarachnoid  space  and  the  pia  mater,  and  carry  with  I 
a  pial  sheath.     They  are   thus  even  within   the  brain  surround* 
lymph-spaces,  which  are  known  as  adventitial  lymph-sheaths  (ViR- 
chow,  Robin)  and  communicate  freely  with  the  pial  spaces.     The 
tral  nervous  system  is  thus  not  only  surrounded  on  all  sides  by  lymph- 
spaces  but  also  traversed  in  alt  directions  by  lymph-chanuels,  and  it* 
blood-vessels  all  he  in  lymph  sheaths. 

The  arteries  of  the  brain  are  divided  into  basal  or  ganglionic  and  cor- 
tical (Heltbneh,  Dlret).     The  former  are  terminal  arteries,  rami! 
in  the  basal  ganglia  and  the  internal  capsule;    the  latter  anastomose 
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freely  within  the  pia  mater.  The  choroid  plexuses  also  curry  vessels 
into  the  interior  of  the  ventricles;  they  may  b3  described  as  villous  pro- 
cesses covered  with  polygonal  epithelium  and  containing  a  multitude  of 
capillary  loops  of  largo  size. 

The  vessels  of  the  cord  pass  into  the  nerve-substance  partly  from  the 
periphery,  partly  by  way  of  the  longitudinal  fissures. 

Many  authors  (such  as  His,  Roth,  etc.)  affirm  that  circum  vascular  and  epi- 
cerebral  lymph-spaces  exist  outside  the  adventitia  of  the  vessels  and  beaeaih  the 
pia  mater,  and  that  these  spaces  are  traversed  by  tine  trabecula  emerging  from 
the  brain -substance  and  passing  into  the  adveutitia  of  the  vessels.  ZieaLGR, 
with  Boll.  Goloi,  and  others,  makes  out  that  these  spaces,  when  they  (ire  met 
with  at  all,  are  due  to  artificial  causes  such  as  the  hardening  of  the  brain  in  so- 
lutions of  t-hrortiic  acid  and  so  on. 

Reference  cm  tiie  membranes  and  vessels  of  the  brain  and  cord:—  LIis,  Zeit- 
scJirift  /  haft.   Zool.    xv.  (18tt4);    Robin,  Jmirn.  de  phtftiol.  II.  (1850); 

r.  Virch.  Arch.  vol.  40;  Axel  Key  and  G.  Retzius,  Studien  in  d.  Anato 
d.  Nervensystemes  u.  d.  Bindegewdtea  i.  and  u.  Stockholm  1873-76:  SchwaLBE, 
Med.  Centralb.  30,  1809,  Arch,  f  mikroak.  AnaL  vi  (1370).  Lehrb.  d  Neurol 
1881:  Bfcft,  Revue  mensutfh  u  (1978);  Riedel,  Arch,/,  mikroak.  Aw.it.  xl  (1375); 
Oberstejmh:.  Wk nw  Sitxungaber*  lxl(18?0);  Goloi,  Rirista  cliniea  Nov.  1871; 
Boll,  Arch./  Psych*  i\\  (1878,);  Lowe,  ibid,  vil;  EJeubmer,  Cent  f.  mad,  Wi&a. 
187ti.  Die  Inrtixehe  Erkrnnkung  d.  Ilirnnrtvrien  Leipzig  1874;  DtlRET,  Recherche* 
anatomiqnea  IKT  ta  circulation  de  Fencephale,  Arch,  de  physioL  1874;  AdasiKIE- 
WK7-.  01c  fitntge/d&ae  d  m-iuachltchert  R&skenmarkex,  Winter  Sitzungsber. 
lxxxiv,,  lxxjcv  (1881-82),  Trans.  fotefBOt.  vied.  Otrngnu  t  London  1881; 
M,  ,s-  '.  t  Voer  d.  Kreisiau/  d,  liiuteu  im  tneuxehlichen  QeJiirn  Leipzig  1881;  CHAR- 
COT, Leeoussur  lex  loculiaationa  Paris  1870,  trans,  by  Haddem  (New  Syd.  Boo.) 
L  .mlon  1833;  Klein  and  Noble  Smith,  Atlas  of  Histology  London  1880;  Ross, 
Brain  in.  ( 1880),  Di&eaaea  o/  the  nervoua  system  London  1883. 

629.  The  central  nervous  system  is  composed  of  tissue  the  normal 
performance  of  whose  functions  depends  greatly  on  the  normal  circula- 
tion of  healthy  blood  within  it. 

A  brief  obstruction  to  the  inflow  or  outflow  of  blood  is  sufficient  to 
give  rise  to  grave  disorder  of  the  nervoua  functions,  and  in  like  manner 
an  excess  of  carbonic  acid  or  a  deficiency  of  oxygen  may  give  rte  to 
serious  irritation  or  paralysis  of  particular  parts.  When  such  disturb- 
ances of  circulation  or  nutrition  reach  a  certain  degree  of  gravity  they 
are  apt  to  be  followed  by  transient  or  permanent  degenerative  changes 
in  the  nervous  structures.  Such  degenerations  form  the  basis  of  an 
important  group  of  diseases  of  the  brain  and  cord. 

In  many  acute  febrile  disorders  disturbance  of  the  cerebral  func- 
tions is  a  symptom.  This  disturbance  is  due  partly  to  over-heating  of 
the  tissues,  partly  to  disorder  of  the  circulation,  partly  to  impurities  and 
changes  in  the  composition  of  the  blood.  The  fact  that  permanent 
lesions  of  the  brain  and  cord  are  comparatively  rare  sequelae  of  such 
fevers  shows  that  nerve-substance  has  a  remarkable  power  of  resistance 
to  a  number  of  injurious  agencies,  that  in  other  words  the  beam  wA 
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cord  like  other  organs  can  be  permanently  injured  only  by  agencies  rf 
particular  kinds.  That  these  agencies  have  about  them  something 
special  is  made  likely  by  the  fact— that  many  poison h  wii«u  introduced 
into  the  blood  exert  a  marked  specific  action  on  the  nerve-cell*  ind 
nerve-fibres,  while  others  have  no  action  whatever  on  thesa  structure*. 

Every-day  experience  shows  that  personal  predisposition  plays  m 
unusually  important  part  in  the  genesis  of  central  nervous  diseasa. 
This  predisposition  is  usually  inherited,  seldom  acquired.  According  to 
Westpual  in  50  per  cent  of  insane  patients  the  occurrence  of  disaMi 
of  the  central  nervous  system  in  some  blood-relation  of  the  ascending 
line  can  be  demonstrated.     It  is  not  actual  disease  which  i  ran*- 

mitted  from  parent  to  child  but  only  a  liability  to  disease,  a  lack  of  r* 
sisting-power,  in  consequence  of  which  influences  (unable  in  a  nonnal 
individual  to  produce  any  abiding  disturbance)  are  capable  of  siting 
up  disorders  of  function  and  often  alterations  of  structure.  The  morbid 
influences  may- be  of  any  kind,  and  may  reach  the  central  nervous  systea 
either  by  way  of  the  circulation  or  as  morbid  stimuli  by  way  ol  Iht 
nerv 

Predisposition  to  nervous  disease  is  usually  a  matter  beyond  tfeempi 
of  anatomical  research,  but  cases  do  occur  in  which  the  inherited  or  *i 
least  congenital  pathological  condition  manifests  itself  as  a  def. 
development  in  the  central  nervous  system.  In  other  words  mitlfornu* 
lions  of  the  brain  are  very  commonly  associated  with  defective  brauv 
function,  and  constitute  a  predisposition  to  further  nervous  disease. 

Inherited  and  acquired  predisposition  is  of  special    i 
connection  with  diseases  of  the  central  nervous  system  that  are  eh: 
It  has  little  to  do  with  the  genesis  of  acute  and  particularly  of  inflamma- 
tory disorders,  which  are  as  a  rule  set  up  by  irritant  matters  reaching 
the  nerve-tissues  through  the  circulation. 

A  common  source  of  brain-affections,  especially  of  the  inflammatory 
kind,  is  disease  of  the  adjacent  structures,  such  as  the  base  of  the  sk 
the  petrous  bone,  the  skull-cap,  the  nose  and  its  cavities,  etc.  The  con- 
tents of  the  cranium  and  vertebral  caual  are  in  communication  b/ 
means  of  blood-vessels  and  lymphatics  with  the  surrounding  part* 
and  thus  inflammatory  mischief  may  invade  the  brain  and  cord  not  only 
by  direct  ex  tension  but  also  through  the  blood  and  lymph. 

Lastly,  both  brain  and  cord  are  much  exposed  to  injury  by  traumatic 
violence  of  the  most  various  kinds,  and  in  consequence  undergo  a  great 
variety  of  morbid  changes  which  are  often  extremely  grave. 


CHAPTER  XOIL 

MALFORMATIONS  OF  THE  BRAIN   AND  SPINAL  COED. 

k  The  cerebrospinal  system  takes  its  origin  from  the  medullary 
tube  or  canal  formed  by  the  infolding  of  the  epiblast  along  the  medullary 
groove.  The  cells  lining  the  lumen  of  this  tube  become  the  ciliated  epi- 
thelium of  the  central  canal  and  ventricles  of  the  cord  and  brain,  the 
remaining  cells  develop  into  the  ganglion-cells  and  their  processes. 

The  rudiment  of  the  brain  appears  as  three  primary  cerebral 
vesicles,  which  are  simply  dilatations  of  the  anterior  end  of  the  medul- 
lary tube.  The  first  and  third  vesicles  each  divide  into  two,  and  thus 
five  vesicles  are  produced  from  who^e  walls  the  various  parts  of  the  brain 
are  developed.  Prom  the  first  vesicle  (fore- bra  ill  or  prosencephalon) 
are  formed  the  cerebral  hemispheres,  the  corpora  striata,  the  lenticular 
nucleus,  the  corpus  callosum,  and  the  fornix:  from  the  others,  which  are 
known  as  the  inter-brain  (thaiamencephalon),  mid-brain  (mesen- 
cephalon), hi  ad-brain  (epencephalon),  and  after-brain  (metencopha- 
](in)(  are  derived  the  various  parts  of  the  cerebral  axis  and  its  dorsal 
stratum. 

In  the  region  of  the  after-brain  (or  medulla  oblongata)  the  medullary 
tube  never  completely  closes,  so  that  here  a  communication  with  the  in- 
terior of  the  tube  remains  open.  The  development  of  the  fore -b rain 
proceeds  rapidly,  and  the  cerabral  hemispheres  thus  produced  in  the 
human  adult  ultimately  overlie  almo3t  all  the  rest  of  the  brain. 

If  the  formation  of  the  medullary  tube  from  the  medullary  groove 
of  the  embryo  is  for  any  reason  interfered  with,  or  if  the  dorsal  wall  of 
the  tuhe  is  imperfectly  formed  or  destroyed,  the  cerebrum  and  part  of 
the  cerebral  axis  remain  undeveloped,  and  we  have  the  condition  known 
as  total  anencephalia.  AccDrding  to  Li:bedepf  the  same  result  may 
take  place  if  the  cranial  flexure  of  the  embryo  be  abnormally  sharp. 
G.  St.  Hilaire,  FOrster,  and  Pakum  think  that  the  absence  of  the 
brain  is  chiefly  owing  to  an  excessive  accumulation  of  liquid  in  the 
medullary  tube.  Daueste  and  PERL8  on  the  other  hand  are  of  opinion 
that  anencephalia  is  due  to  an  abnormal  pressure  of  the  head-fold  of  the 
amnion  on  the  cephalic  end  the  embryo  (Art.  7),  When  for  any  reason 
some  part  of  tho  medullary  tube  is  destroyed  or  hindered  in  its  develop- 
ment the  growth  of  the  lateral  medullary  plates  does  not  entirely  cease 
(Lebedeff);  they  enlarge  and  form  a  number  of  folds  buried  in  the 
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course  longitudinally  for  a  short  distance  along  the  cord  before  entering 
the  gray  horns. 

The  mediun  portion  of  each  posterior  column  is  called  the  column 
of  (.loll  or  funiculus  gracilis  (fgr);  the  lateral  portion  {fen)  ta  the 
column  of  Burdmli  or  enneate  funiculus.  The  column  of  Goll  con- 
Ti^ots  the  posterior  roots  of  the  cord  with  the  tegmental  region  of  iW 
medulla,  i.  I.  with  the  nucleus  of  the  funiculus  gracilis  (Fig.  249  ng), 
probably  also  with  the  internal  accessory  olivary  nucleus  (cam),  and 
thence  by  way  of  the  internal  capsule  and  the  corona  radiata  with 
parietal  zone  of  the  cortex  and  the  lenticular  nucleus.  The  column  of 
Burdach  (Fig.  %43fcn)  contains  fibres  which  enter  with  the 
roots  and  then  pass  upwards  for  a  certain  distance,  uli  entering 

the  posterior  horn.  It  also  contains  fibres  interconnecting  various  por- 
tions of  gray  matter  in  the  cord,  and  connecting  these  with  the  nucleui 
of  the  funiculus  cuncutus  and  olivary  body  in  the  medulla,  with  the 
dentate  nucleus  in  the  cerebellum,  and  thence  with  the  parietal  zone 
of  the  cortex  and  the  corpus  striatum  (Flechsig).  According  to 
Kahlrr  the  ascending  nerve-fibres  from  the  posterior  roots  are  so  ar 
ranged  that  in  any  given  section  of  the  cord  those  fibres  which  entered 
lowest  lie  nearest  the  posterior  end  of  the  median  fissure. 

The  gray  matter  of  the  cord  contains  the  several  nerve  centres  sub- 
ordinate to  those  in  the  medulla;  these  centres  subserve  simple  or  partial 
and  diffuse  or  co-ordinated  reflexes,  and  on  stimulation  of  the  sensory  or 
afferent  fibres  may  give  rise  to  motor  impulses  which  act  on  associated 
or  distinct  groups  of  muscles  and  result  in  motions  of  a  complicated 
kind.  Such  are  the  centres  for  defaacation,  for  micturition,  for  erec- 
tion and  ejaculation,  and  for  various  vasomotor  actions. 

The  fibres  connecting  the  cord  with  the  brain  subserve  the  percep- 
tion of  sensations,  and  the  transmission  of  impulses  inhibiting  reflex 
actions  and  calling  forth  voluntary  movements. 

On  the  structure  and  functions  of  the  cord: — TWacK,  Wiener  Sitzungsberichtt 
1851,  18.">3.  1835;  van  der  Kglk,  Structure  ana  function*  of  the  spinal  c 
8yd.  Sac.)  London  1859;  Goll,  Denkschr.d.  mecL  chir.  Gesellsch.  d.  Cant,  Zurich 
1900;  Deiters,  Untersuch.  ub.  Oehirn  u.  RUckenmark  186V,  Bouchard,  Architxt 
gin.  1S66;  M.  SCUULTZE,  Strieker's  Manual  of  Histology  (New  Syd.  Soc.)  n.  Lon* 
don  1872;  Gerlach,  ibid.;  Leyden,  Klinik  d.  Ruckenmarkskrankh,  Berlin 
HUOOENIN,  AUg.  Path.  d.  Krankh.  d.  Nervensyst.  Zurich  1873:  Boll,  llutot.  d 
nerv.  Centratorg.,  Arch.  f.  Psych,  iv.;  Scbieffkrdecker.  Beitr&ge  z.   Kcnntnm 
d.  Faserverlaufen  im  Ruckenmark,  ArcJi.  f.  mikros.  Anat.  x.  (1374),  Virctt.  Arch. 
▼ol.    07;  Eichhorst,   ibid,   vol.   64;  FLBCHSio,    Die  Leitungsbahnen  im  G' 
it,     Ruekenmark   Leipzig     1870.     Arch.    d.    He  ilk.    xviii.,    XIX.,     Ziemxsrns 
Cyclop,    (supp,     vol.)  ;    Erb,    Ziemssen's    Cyclop,     xin    ;    Klein    and    Nobu 
Smith,   Atlas  of  Histology  London  1830;    Charcot,   Diseases  of  the    nervous 
system    (New    Syd.     Soc.)    London    1876-80,     Localization     of    cerebral    and 
spinal  diseases  { ^ew  Syd,  Soc.)  London  1833|   SlNOtttt,    Wiener  Sitzungsberi 
1881;  1  >i  i;  rvs  and  Gomjuult,  Arch,  de  micrologic  L  (1881);  Schwalbi  ,  Uhrb.  d\ 
Neurologic  Erlangen  1881;  Rosa,  Diseases  of  the  nervous  system  L  London  1883; 
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M  BRAJfWELL.  Dixoaw*  of  the  spinal  card  Edinburgh  1884;  Kahleb, 
Naturforzeherveraammlnn'}  in  jfjiail  1832;  Laura,  Arch,  Hah  de  hiol,  I.  (18&2); 

>f a  Elements  of  anatomy  n.  London  1883;  Becbterew,  Neurol,  CentraJb. 
1885;  HoaEN;  Fortmhriite  d.  Med.  in.  1885;  Langley,  Brain  vin.  1880  (a critical 
digest  of  memaira  on  the  tracts  of  the  cord,  with  references);  Ferrier,  Func- 
tions of  the  bra>n  London  1886. 

627.  The  cerebral  axis  consists  of  the  medulla  oblongata  (Fig. 
7  Mobl),  the  pons  Varolii  (Po),  the  crura  cerebri  (Pe),  the  subthala- 
mic (or  interpeduncular)  region  (Pig.  245  about  cs)  with  the  tuber 
cinereum  (Fig.  247  To),  corpora  albicantia  (or  mammillaria  Cm),  the 
cerebellum  {D%  Grf  Fi),  the  corpora  quadrigemina  (Fig.  £48  A),  and  the 
optic  thalamus  (Fig.  245  th). 

Genetically   all    these  are  but    modified   parts  of  the  spinal    cord 
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Fio.  949.    Section  or  tele  medulla  thbodoq  the  middle  or  the  oltvaht  boot. 

{After  SCHWALBE;    X  *.) 
nucleus  of  the  funiculus  teres 
nudes  of  the  hypoglossal  nerve 
nucleus  of  the  vagus  nerve 
hypoglossal  nerve 
vagus  nerve 

olivary  nucleus  icorpui  dtnt'itumi 
exterior  accessory  olivary  nucleus 
Interior  accessory  olivary  nucleus 
nucleus  omblguus 
nucleus  of  lateral  column 
nucleus  of  funiculus  gracilis 
nucleus  of  funiculus  cunuatus 
nucleus  arclformis 
substantia  gelattiosa 
ascending  root  of  trigeminus 
funiculus  solitarius 


t,     origin  of  the  Uguta  (taenia  sinus  rhombolda- 

m 

Or,    reatlform  body 

p.     pyramid 

foe,  external  arciform  fibres  passing  in  part 
through  the  substantia  gelatfaosa  {g)f  In 
part  external  to  the  restlfonn  body  (Cr> 

iVf  forxnatio  reticularis,  showing  Internal  arci- 
form fibres;  the  latter  partly  continuous 
with  the  external  arciform  fibres,  partly 
arising  from  the  various  gray  nuclei  and 
passing  towards  the  raphe  (r) 

poi%  olivary  arciform  fibres  {peduncutus  olivce) 

V,    continuation  of  anterior  column  of  cord 

flay  anterior  median  fissure 


(Schwalbe)*  and  from  this  region  arise  those  cranial  nerves  which  are 
homologous  with  the  spinal  nerves. 
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The  modifications  which  the  cord  undergoes  in  this  region  are  < 
these — the  cent  ml  eanal  becomes  more  and  more  posterior  and  is  cob- 
tinued  into  the  cerebral  axis  as   the    fourth  ventricle,  the  aqueduct  «l 
Sylvius,  and  the  third  ventricle.     At   the   same  time  the  gray  m 
subdivides,  and  interpenetrating  the  white  assumes  a  peculiar  reticu : 
structure  (Fig.  240  Fr)  with  numerous  detached  clusters  of  gan^- 
cells  from  which  the  cranial  nerves  take  their  origin  (Fig*  248). 

This  subdivision  of  the  gray  matter  is  accompanied  by  certain  w- 
arrangements  of  the  nerve-tracts.  The  pyramidal  lateral  columns  oral 
each  other  at  the  decussation  (Fig.  247  DPy),  and  pass  to  the  ventral 
surface  of  the  medulla  (Fig.  248/?),  while  the  shorter  tracts  c< 
the  several  portions  of  the  gray  matter  become  less  and  less  su 
The  column  of  (Joll  and  the  column  of  Burdach  pass  up  (as  the  funica- 
lus  gracilis  (Fig.  248  a)  and  funiculus  cunoatus  {b)  respectively)  to  the 
lateral  margin  of  the  fourth  ventricle,  and  together  with  lateral  cere- 
bellar tract  and  the  arciform  fibres  of  the  rcstiform  body  (c)  form  the 
posterior  peduncle  of  the  cerebellum  (c), 

At  this  level  fresh  nuclei  begin  to  appear,  and  form  the  substance  of 
the  olivary  body  (Figs.  247,  249  o),  and  the  beginning  of  the  gray  matter 
of  the  cerebellum,  corpora  quadrigeauilA  (Fig.  248  A),  optic  thalarao* 
(Fig.  245  ik)$  subthalamic  body  (cs),  and  numerous  small  rn.-i 
249)  embedded  in  the  various  columns  and  tracts.  All  these  nuclei  . 
rise  in  their  turn  to  fresh  bundles  of  fibres,  some  of  which  run  in  dis- 
tinct tracts  while  others  interlace  with  their  neighbors. 

Presently  the  longitudinal  fibres  are  crossed  by  numeroua  arciform 
fibres  (Fjg.  249)  some  external  (foe),  others  lying  deeper  (/V,  h 
forming  a  network  {formalin  reticularis)  with  the  longitudinal  fibres. 

The  cerebral  axis  may  ba  considered  as  made  up  of  three  regions  or 
strata  (Schwaj.be) — the  peduncular  tract  (Meyxebt,  Schwai 
tegmental  region  (FoftEL),  and  the  dorsal  stratum. 

The  peduncular  tract  is  in  the  medulla  represented  by  the  pyra- 
midal columns  (Fig.   249  p),  which  are  surrounded  and  id  part  rem* 
forced  by  the  external  arciform  fibres  (fae).     The  external    arciform 
fibres  enclose  a  nucleus  known  as  the  arciform  nucleus  (nar).     In 
pons  the  peduncular  tract  lies  in  the  ventral  stratum,  being  crossed  snd 
interlaced   by  the  transverse  arciform   fibres  derived  from  the 
peduncle  of  the  cerebellum  (Fig.  247  BrS),     Some  of  these  fibre 
commissural  and  connect  the  two  halves  of  the  cerebellum;  others  pene- 
trate the  gray  masses  embedded  among  the  arciform  fibres  and  know 
as  the  nuclei  of  the  pons.     Certain  of  the  nerve  fibres  which  start  from 
these  nuclei  join  the  bundles  of  pyramidal  fibres  and  pass  with  them  sp 
to  the  cerebrum. 

The  bundles  of  pyramidal  fibres,  which  in  the  pons  are  more  or  less 
subdivided  and  scattered,  unite  again  into  compact  bundles  on  the  in- 
terior or  cerebral  aide  ot  the  pons  and,  reinforced  by  the  nuclear  fibres 
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just  referred  to,  form  the  pes  or  crasta  of  the  crura  cerebri  (Fig.  247 
/V).  The  erusta  is  covered  on  the  upper  or  dorsal  surface  by  the  sub- 
stantia nigra,  a  layer  of  pigmented  ganglion-cells,  which  in  their  turn 
give  off  fibres  to  join  the  crustal  fibres.  These  latter  then  piss  (mainly 
through  the  internal  capsule)  up  to  the  cortex.  The  pyramidal  fibres 
terminate  in  the  ascending  frontal  and  parietal  convolutions  and  the 
parts  adjoining,  the  other  fibres  pass  to  the  frontal,  temporal,  and  oc- 
cipital lobes.     A  few  enter  the  lenticular  and  caudate  nuclei. 

The  tegmental  region  lies  to  the  dorsal  surface  of  the  peduncular 
tract,  and  consists  chiefly  of  the  formatio  reticularis  (Fig.  240  Fr).  The 
reticular  structure  is  due  to  the  subdivision  into  fibres  of  part  of  the 
gray  matter  of  the  anterior  horn,  with  which  are  interlaced  numerous 
arciform  fibres.  It  includes  in  every  part  longitudinal  fibres  which  are 
the  continuation  of  the  anterior  and  lateral  columns  of  the  cord,  together 
with  arciform  fibres  and  scattered  ganglion-cells.  Posteriorly  there  is  a 
so-called  raphe  (r),  due  to  the  decussation  of  some  of  the  fibres  in  the 
middle  line. 

The  tegmental  portion  of  the  medulla  contains  the  nuclei  of  the 
twelfth,  eleventh,  tenth,  ninth,  and  pari  of  the  eighth  cranial  nerves 
(Figs.  24s.  849),  the  olivary  nucleus  (Fig.  249  o),  the  accessory  olivary 
nuclei  (oam,  oal),  the  nucleus  of  the  funiculus  gracilis  {ttg),  the  nucleus 
of  the  funiculus  cuneatus  (?kt),  and  other  nuclei.  The  rest) form  body 
(Fig.  248  e)  also  belongs  to  this  region,  through  which  pass  fibres  from 
the  lateral  cerebellar  tract  of  the  cord,  from  the  olivary  body,  and  from 
the  formatio  reticularis,  to  the  cerebellum* 

The  tegmental  portion  of  the  pons  contains  the  nuclei  of  the  fifth, 
sixth,  seventh,  and  part  of  the  eighth  cranial  nerves  (Fig.  248).  Fibres 
pass  from  the  cerebellum  into  the  formatio  reticularis  through  the  an- 
terior peduncle  of  the  cerebellum. 

The  tegmental  portion  of  the  crura  cerehri  lies  beneath  the  aque- 
duct of  Sylvius  and  is  connected  with  the  corpora  quadrigemina  and  the 
anterior  medullary  velum.  Beneath  the  aqueduct  lies  the  nucleus  of 
the  third  and  fourth  cranial  nerves  (Fig,  248).  The  formatio  reticularis 
which  lies  to  the  ventral  side  of  these  nuclei  contains  (in  addition  to 
longitudinal  bundles  of  fibres  from  the  anterior  and  lateral  columns  of 
the  cord)  fibres  from  the  corpora  quadrigemina  and  anterior  medullary 
velum,  ami  from  the  cerebellum.  The  former  proceed  to  the  pons  by 
way  of  the  arcuate  fibres,  the  latter  by  way  of  the  anterior  peduncles. 
The  bundles  from  the  cerebellum  enclose  in  the  part  beneath  the  an- 
terior corpora  quadrigemina  a  reddish  island  of  gray  matter  known  as 
the  red  nucleus.  Many  of  the  fibres  of  these  bundles  terminate  in  this 
nucleus  (Gunney),  a  few  are  seen  to  pass  beyond  it  (Flechsig).  These 
latter  fibres  pass  to  the  exterior  parts  of  the  lenticular  nucleus,  to  the 
optic  thalamus,  and  to  the  cortex  of  the  parietal  lobe.  The  fibres  thus 
proceeding  to  the  cortex  pass  through  the  internal  capsule  awl Isyrav  \ka 
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largest  part  of  the  sector  of  the  corona  radiata  called  by  Flechsig  t:w 
tegmental  radiations  {Haubenstraldung). 

The  tegmental  portion  of  the  inter- lira  ill  (Art.  630)  consists  of  the 
subthalamic  region,  and  the  gray  matter  forming  the  floor  of  the  third 
ventricle  and  called  the  interpeduncular  region,  the  latter  being  made  up 
of  the  posterior  perforated  lamina  (Fig.  247  Spp),  the  corpora  albicantia 
(or  uiammillaria  Cm)t  and  the  tuber  ciuereuin  (Tc).  The  subthalamic 
region  lies  between  the  optic  thalamus  and  the  prolongation  of  the  sub- 
stantia nigra  of  the  crura  cerebri,  and  extends  forwards  to  the  anterior 
perforated  lamina  (Lpa).  It  is  made  up  of  a  gray  nucleus,  the  corpus 
subthalamicum  (Fig.  245  csj  or  body  of  Luys,  and  a  dorsal  layer  of  white 
matter  connected  with  the  optic  thalamus  and  containing  fibres  pro- 
ceeding to  the  corpus  striatum  from  the  red  nucleus  and  superior  cere- 
bellar ped  Uncles. 

The  dorsal  stratum  of  the  cerebral  axis  includes  the  cerebellum, 
the  corpora  quadrigeniina,  and  the  thalamus. 

The  cerebellum  contains  gray  matter  partly  spread  over  the  cortex, 
partly  collected  in  the  interior  in  masses  known  as  the  nucleus  dent, 
nucleus  emboli  for  mis,  nucleus  globosus,  and  nucleus  fastigii,  respec- 
tively (Stilling),  Tbese  nuclei  are  by  means  of  the  fibres  of  the  white 
matter  of  the  cerebellum  connected  not  only  with  each  other,  but  also 
(through  the  several  cerebellar  peduncles)  with  various  nuclei  and  tracts 
already  described  in  the  tegmental  and  peduncular  regions;  they  we 
thus  in  relation  with  the  cord  on  the  one  hand  and  with  the  optic  thala- 
mus, lenticular  nucleus,  and  cerebrum  on  the  other. 

The  quadrigentitial  region  consists  of  two  anterior  and  two  pos- 
terior quadrigeminal  bodies  enclosing  gray  nuclei,  and  the  gray  lannu* 
which  forms  the  roof  or  dorsal  covering  of  the  aqueduct  of  Sylvius.  The 
posterior  bodies  are  connected  by  means  of  the  lower  fillet  with  the 
tral  aspect  of  the  tegmental  region,  and  by  the  inferior  brae  hi  urn  with 
the  internal  geniculate  body,  a  gray  nucleus  beneath  and  contiguous  to 
the  optic  thalamus.  They  are  probably  also  in  connection  with  the 
optic  nerves  and  the  cortex  cerebri.  The  anterior  bodies  are  connected 
with  the  optic  nerves,  with  the  tegmental  region  (through  the  uj 
fillet)  and  with  the  cortex  cerebri. 

The  thalamus  consists  of  the  optic  thalamus  in  the  narrower  sense 
of  the  term,  of  the  gray  matter  lining  the  cavity  of  the  third  ventricle, 
and  of  the  external  corpus  geniculatuio.  Tlie  optic  thalamus  has  ex- 
tensive connections  with  the  cortex  cerebri  (these  pass  outwards  ohieflj 
through  the  internal  capsule,  but  in  part  also  beneath  the  lenticular 
nucleus),  with  the  tegmental  region,  and  also  with  the  optic  tract.  Tb* 
outer  corpus  geniculatum  lying  towards  the  outward  extremity  of 
pulvinar  or  posterior  tubercle  of  the  thalamus  is  of  a  dark-gray  tin 
is  a  centre  for  the  nerves  of  vision. 

The  cerebral  axis  contains  no  elements  subserving  any  psychical 
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function;  the  functions  of  its  centres  are  partly  involuntary  or  auto- 
matic, partly  reflex. 

Tims  the  medulla  contains  the  reflex-centres  for  closure  of  the  eye- 
lids, for  coughing,  sneezing,  sucking,  and  so  on,  together  with  centres 
which  co-ordinate  certain  subordinate  reflexes  within  the  spinal  cord. 
It  also  contains  the  centres  which  control  respiration  and  the  m«»vu- 
rnents  of  the  heart,  the  vaso-motor  centre,  and  a  region  which  when 
stimulated  gives  rise  to  geueral  convulsions. 

Stimulation  of  the  pons  causes  spasmodic  movements  and  pain ;  its 
destruction  is  followed  by  paralysis— motor,  sensory,  and  vaso-motoi\ 
In  the  cerebellum  and  quadrigeiniual  bodies  lie  centres  for  co-ordinating 
locomotion  and  other  muscular  movemr 

The  functions  of  the  thalamus  and  of  the  nuclei  of  the  pons  are  not 
certainly  known. 

References:— TiJRCK,  Wiener  Sitzitngsber.  vi.;  Duval,  Joum.  de  tanat.  et  de 
laphyxiol.  1870,  '77,  *7S,  T7D  and  m  Gaz.  m/<i  de  Paris  14,  1880-  Gierke,  Pjtu- 
ger's  Arch,  vol,  7  (1873);  Laura,  Memorie  delta  real  acad.  di  Torino  1878-79; 
Wernicke,  Arch.  f.  Psych,  Vtt  (1877);  Stilling,  Unters.  Hb.  d.  Ban  d.  klein. 
Oehirnsd.  Ktfktekm  t*~*M* Owwi  1804-1870;  Forel,  Wiener  Sitzitngsber.  lxvi. 
(1872),  Arch,/.  Psych,  vii.  (1877);  Gudden,  Corresp.  f.  Schweiz.  Aerzte  II.,  Arch, 
f.  Psych,  il. ,  v.,  Naturfarscherventammlutuf  in  Casstl  1882;  SchwaLbe,  Lchrb.  d. 
Neurologic  Erlangeu  1881;  Wernicke,  Ijchrb.  d.  Gehirnkrankh.  1881;  Flechsig, 
Ueb.  Systcmerkrtnik.  d.  Ruckenmarks  1872,  Plan  d  menHcfdichcn  Gehinies  Leip- 
zig 1883;  Charcot,  Progrie  mid.  1879,  Localization  of  cerebral  and  spinal  dis- 
eases London  (New  Syd.  Soc.)  1883;  Ross,  Diseases  of  the  nervous  system  London 
1888;  Landois.  Physiol,  d.  31enschen  Leipzig  1881;  Landois  and  Stirling, 
Human  Physiology  London  188ti;  Hermann,  Griuulriss  d.  Physiol,  d.  Menschen 
Berlin  1882;  Ferrirr,  The  functions  of  the  brain  London  188B;  Monakow, 
Arch.f.  Psych,  xiv.  (1883);  Erb,  Ziemssen's  Cyclopaedia  xui.;  Hill,  Plan  of  the 
central  nervous  system  Cambridge  1885, 

628.  The  central  nervous  system  is  enclosed  in  three  fibrous  en- 
velopes or  meninges — the  dura  mater,  the  arachnoid,  and  the  pia 
mater. 

The  dura  mater  is  a  tough  vascular  membrane  traversed  by  numer, 
ous  lymphatics.  In  the  cranium  it  is  closely  adherent  to  the  bones  of 
the  skull:  in  the  vertebral  caual  it  splits  into  two  laminae,  the  exterior 
forming  the  periosteum  of  the  bony  walls,  the  interior  loosely  surround- 
ing the  cord.     Its  gives  off  a  fibrous  dural  sheath  to  each  of  the  nerves. 

The  arachnoid  is  a  delicate  non-vascular  membrane  everywhere 
closely  applied  to  the  dura  mater,  with  only  a  capillary  apace  interven- 
ing (the  subdural  space).  This  interstice  is  a  lymph-space,  which  com- 
municates with  the  adjacent  lymphatics  of  the  neck,  nose,  eye,  and  dura 
mater,  and  also  with  the  venous  sinuses  in  the  latter  (by  means  of  the 
arachnoidal  villi  or  pacchionian  bodies):  it  is  continuous  with  the  sub- 
dural spaces  within  the  dural  sheaths  of  the  nerves  (Key  and  Retzius), 
and  is  everywhere  clothed  with  endothelium. 
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The  pfa  mater  is  a  delicate  highly  vascular 
invests  the  brain  and  spinal  cord.  Between 
arachnoid  lies  the  subarachnoid  space,  whose  dim 
with  the  varying  relations  of  the  two  membrane 
traversed  by  delicate  fibrous  trabecule  or  membrai 
ered  with  endothelium  (the  subarachnoid  tissue), 
known  as  the  cerebrospinal  or  subarachnoid  fluid, 
over  the  gyri  and  wider  over  the  sulci.  It  is  wider  s 
at  certain  places  within  the  skull  where  it  expands  ii 
cisterns.  Such  for  example  occur  between  the  d 
medulla  and  the  posterior  part  of  the  cerebellum,  in 
space  (between  the  crura  cerebri),  in  front  of  th< 
tween  the  under  surface  of  the  cerebellar  hemispli 
portions  of  the  medulla,  on  both  sides  of  the  trans 
the  lower  ends  of  the  sylvian  fissures. 

The  pia  mater  and  subarachnuid  tissue  send  pre 
between  the  cerebellum  and  medulla,  aud  into  that 
Burfacc  of  the  cerebellum  ami  corpora  quadrigemii 
face  of  the  cerebrum:  these  processes  are  continm 
the  adjoining  ventricles  and   form   the   telae  ch< 
plexuses.     Here  also  are  the  chief  channels  of  com 
the  subarachnoid  cisterns  and  the  cavities  of  tl 
Magendie)  and  third  ventricles. 

The  subarachnoid  spaces  thuB  communicate  n< 
but  also  with  the  cerebral  veutricles.  The  space 
with  fchfi  1) niphaties  of  the  head,  with  the  lyniph-spf 
they  take  their  exit,  and  with  the  dural  venous  sir, 
tion  with  the  lymphatics  of  the  neck  and  of  the  n 
means  of  the  pia  mater  (pial  sheaths)  which  surro 
nerves  as  they  enter  or  leave.  With  the  dural  sin' 
takes  place  by  means  of  the  pacchionian  bodies,  wh 

lOBBCNM  of  arachnoid  and  subarachnoid  tissue 
dura,  and  separated  only  by  a  thin  dural  film  froi 
the  sinuses. 

The  cerebral   blood-vessels  before  they   eni 
through  the  subarachnoid  space  and  the  pia  mater, 
a  pial  sheath.     They  are   thus  even  within   the 
lymph-spaces,  which  are  known  as  adventitial  lyr 
enow,  Konix)  and  coram unicate  freely  with  the 
tral  nervous  system  is  thus  not  only  surrounded  01 
spaces  but  also  traversed  in  ail  directions  by  lyi 
blood-vessels  all  lie  in  lymph- sheaths. 

The  arteries  of  the  brain  are  divided  into  basal 
tical  (Heubxek,  Duret).     The  former  are  terminal 
in  the  basal  ganglia  and  the  internal  capsule;    tht 
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freely  within  the  pia  mater.  The  choroid  plexuses  also  carry  vessels 
into  the  interior  of  the*  ventricle*:  they  may  b?  described  as  villous  pro- 
cesses covered  with  polygonal  epithelium  and  containing  a  multitude  of 
capillary  loops  of  largo  size. 

The  vessels  of  the  cord  pass  into  the  nerve-substance  partly  from  the 
periphery,  partly  by  way  of  the  longitudinal  fissures. 

Many  authors  (such  aa  His,  Roth,  etc.)  affirm  that  circum  vascular  and  epi- 
cerebral  lymph-spaces  exist  outside  the  ad  veutitia  of  the  vessels  and  beneath  the 
pia  mater,  and  that  these  spaces  are  traversed  by  fine  trabecula  emerging  from 
the  brain-substance  and  passing  into  the  ad  veutitia  of  the  vessels.  Zieqler, 
with  Boll.  Goloi,  aadotberc,  mikes  out  that  these  spaces.  Wften  t\wy  nre  met 
with  at  all,  are  due  to  artificial  causes  such  as  the  hardening  of  the  brain  hi  so* 
lutions  of  chromic  acid  and  ho  on. 

Reference  on  the  membranes  and  vessels  of  the  brain  and  cord:— Ills,  Zeit- 
sdtrift  J\  tcixscniichaft.  ZooL  XV.  (1884)^  ROBIN,  Journ.  de  phi/viol  it.  (i 
Rotii,  Vireh.  Arch.  vol.  46;  AXEL  KEY  and  G.  Retzius,  stmltcn  in  d.  Anntomfc 
d.  Nervensystemes  u.  d.  Rindegewebea  i.  and  it.  Stockholm  1875-76:  Schwalbe, 
Med  Cm truth,  3(X  1*09.  An-h,  f  wUkmh  Anat.  vi  (1870),  Lehrb,  d  W 
1881:  SEtf,  ft  inte  menauelte  n.  (I878>:  Ri&del.  Arch.  f.  M&rt>tfe.  Aunt.  xi.  (I 
Obersteinku,  Wiruer  Sitznnyabcr.  LSI.  (1870);  Golgi,  Ricisttt  cliitica  N«*v.  1871; 
Boll,  Anli  /  Pxych.  i\\  (1878);  Lowe,  ibid,  vu.;  Hkubser,  Cent  /.  m>uf  Wiss. 
187ti,  Die  luetische  Erkranhung  d.  Hirnarterien  Leipzig  1874;  Doret,  Recherches 
iiwitomiqacs  am*  la  ciretdation  de '.  fnice'pftale.  Arch,  de  phyxiot.  1874;  AD.UIKEE- 
wicz.  Die  Btutgef&ase  d  M'nxchlichen  Ratkenmarke*,  Wiener  Sitzungsber. 
LXXXIV.,  lxxxv  (1881-82),  Trana,  intermit,  vied.  Quip—  I.  London  1881; 
M06SO,  Uebcr  d.  Kreulauf  d.  Blutes  immeiwL'hlichen  QeJtim  Leipzig  1881;  Char- 
cot. Lccona  xur  tea  loctdiaations  Paris  1878,  trans,  by  Hadden  {New  Syd  Hoc.) 
London  1883;  Klein  and  Noble  Smith,  Atlas  of  Hiatolwjy  London  1880;  Ross, 
Brain  in.  (1880),  Disease*  of  the  nervous  system  London  1883. 

629.  The  central  nervous  system  is  composed  of  tissue  the  normal 
performance  of  whose  functions  depends  greatly  on  the  normal  circula- 
tion of  healthy  blood  within  it. 

A  brief  obstruction  to  the  inflow  or  outflow  of  blood  is  sufficient  to 
give  rise  to  grave  disorder  of  the  nervous  functions,  and  in  like  manner 
an  excess  of  carbonic  acid  or  a  deficiency  of  oxygen  may  give  rise  to 
serious  irritation  or  paralysis  of  particular  parts.  When  such  disturb- 
ances of  circulation  or  nutrition  reach  a  certain  degree  of  gravity  they 
are  apt  to  be  followed  by  transient  or  permanent  degenerative  changes 
in  the  nervous  structures.  Such  degenerations  form  the  basis  of  an 
important  group  of  diseases  of  the  brain  and  cord. 

In  many  acute  febrile  disorders  disturbance  of  the  cerebral  func- 
tions is  a  symptom.  This  disturbance  is  due  partly  to  over-heating  of  • 
the  tissues,  partly  to  disorder  of  the  circulation,  partly  to  impurities  and 
changes  in  the  composition  of  the  blood.  The  fact  that  permanent 
lesions  of  the  brain  and  cord  are  comparatively  rare  sequels  of  such 
fevers  shows  that  nerve-substance  has  a  remarkable  power  of  resistance 
to  a  number  of  injurious  agencies,  that  in  other  words  ths  tvtWb  wA 
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cord  like  other  organs  can  be  permanently  injured  only  by  agencies  of 
particular  kinds.  That  these  agencies  have  about  them  sometoinf 
special  is  made  likely  by  the  fact— that  many  poisons  when  introduced 
into  the  blood  exert  a  marked  specific  act. tun  on  the  nerve-cells  And 
nerve-Llbres,  while  others  have  no  actiou  whatever  on  thesa  structure* 

E very-day  experience  &hows  that  personal  predisposition  plajlia 
unusually  important  part  in  the  genesis  of  central  nervous  tlisoem 
This  predisposition  is  usually  inherited,  seldom  acquired.  According  to 
Westphal  in  50  per  cent  of  insane  patients  the  Q  tea  of  dims 

of  the  central  nervous  system  in  some  blood-relation  of  the  ascendiog 
line  can  be  demonstrated.  It  is  not  actual  disease  which  is  thus  trm* 
nutted  from  parent  to  child  but  only  a  liability  to  disease,  a  lack  of  it- 
sisting-power,  in  consequence  of  which  influences  (unable  in  a  noncel 
individual  to  produce  any  abiding  disturbance)  are  capable  of  tottof 
up  disorders  of  function  and  often  alterations  of  structure.  The  morbid 
influences  may  be  of  any  kind,  and  may  reach  the  central  nervous  svstea 
either  by  way  of  the  circulation  or  as  morbid  stimuli  by  way  of  the 
nerves. 

Predisposition  to  nervous  disease  is  usually  a  matter  beyond  thesespe 
of  anatomical  research,  but  cases  do  occur  in  which  the  inherited  or  it 
least  congenital  pathological  condition  manifests  itself  as  a  defect  of 
development  in  the  central  nervous  system.  In  other  words  malforma- 
tions of  the  brain  are  Yery  commonly  associated  with  defective  breifl- 
function,  and  constitute  a  predisposition  to  further  nervous  disease. 

Inherited  and  acquired  predisposition  is  of  special  importance  h 
connection  with  diseases  of  the  central  nervous  system  that  are  chrouk. 
It  has  little  to  do  with  the  genesis  of  acute  and  particularly  of  inflamma- 
tory disorders,  which  are  as  a  rule  set  up  by  irritant  matters  reaching 
the  nerve-tissues  through  the  circulation. 

A  common  source  of  brain-affections,  especially  of  the  inflammatory 
kind,  is  disease  of  the  adjacent  structures,  such  as  the  base  of  the  skull, 
the  petrous  bone,  the  skull-cap,  the  nose  and  its  cavities,  etc.  The  coo- 
tents  of  the  cranium  and  vertebral  canal  are  in  communication  bf 
means  of  blood-vessels  ami  lymphatics  with  the  surrounding  part*, 
and  thus  inflammatory  mischief  may  invade  the  brain  and  cord  nnt  only 
by  direct  extension  but  also  through  the  blood  and  lymph. 

Lastly,  both  brain  and  cord  are  much  exposed  to  injury  by  traumatic 
violence  of  the  most  various  kinds,  and  in  consequence  undergo  a  gitil 
variety  of  morbid  changes  which  are  often  extremely  grave. 


CHAPTER  XCII. 

MALFORMATIONS  OF  THE  BRAIN  AND  SPINAL   CORD. 

630,  The  cerebrospinal  system  takes  its  origin  from  the  medullary 
tube  or  canal  formed  by  the  infolding  of  the  epiblast  along  the  medullary 
groove.  The  fells  lining  the  lumeu  of  this  tube  become  the  ciliated  epi- 
thelium of  the  central  canal  and  ventricles  of  the  cord  and  brain,  the 
remaining  cells  develop  into  the  ganglion-cells  and  their  processes. 

The  rudiment  of  the  brain  appears  as  three  primary  cerebral 
Tesit* les,  which  are  simply  dilatations  of  the  anterior  end  of  the  meJnl- 
lary  tube.  The  first  and  third  vesicles  each  divide  into  two,  and  thus 
five  vesicles  are  produced  from  whose  walls  the  various  parts  of  the  brain 
are  developed.  Prom  the  first  vesicle  (fore-brain  or  prosencephalon) 
are  farmed  the  cerebral  hemispheres,  the  corpora  striata,  the  lenticular 
nm  ]eus,  the  corpus  callosum,  and  the  fornix:  from  the  others,  which  are 
known  as  the  iuter-brain  {thaiameucephalou),  mid-brain  (mesen- 
cephalon), hind-brain  (epenoephalon),  and  after-brain  (metcncepha- 
lon),  are  derived  the  various  parts  of  the  cerebral  axis  and  its  dorsal 
stratum. 

In  the  region  of  the  after-brain  (or  medulla  oblongata)  the  medullary 
tube  never  completely  closes,  so  that  here  a  communication  with  the  in- 
terior of  the  tube  remains  open.  The  development  of  the  fore  Vrain 
proceeds  rapidly,  and  the  ccrabml  hemispheres  thus  produced  in  the 
human  adult  ultimately  overlie  almost  all  the  rest  of  the  brain. 

If  the  formation  of  the  medullary  tube  from  the  medullary  groove 
of  the  embryo  is  for  any  reason  interfered  with,  or  if  the  dorsal  wall  of 
the  tube  is  imperfectly  formed  or  destroyed,  the  cerebrum  m-l  part  of 
the  cerebral  axis  remain  undeveloped,  and  we  have  the  condition  known 
as  total  anencepualia.  According  to  Lebedeff  the  same  result  may 
take  place  if  the  cranial  flexure  of  the  embryo  be  abnormally  sharp. 
G.  St.  Hilalre,  FOiisteii,  and  Panum  think  that  the  absence  of  the 
brain  is  chiefly  owing  to  an  excessive  accumulation  of  liquid  in  the 
medullary  tube.  Dabeste  and  Pehls  on  the  other  hand  are  of  opinion 
that  anencephalia  is  due  to  an  abnormal  pressure  of  the  head-fold  of  the 
amnion  on  the  cephalic  end  the  embryo  (Art.  7).  When  for  any  reason 
some  part  of  the  medullary  tube  is  destroyed  or  hindered  in  its  develop- 
ment the  growth  of  the  lateral  medullary  plates  does  not  entirely  cease 
(Lebedeff);  they  enlarge  and  form  a  number  of  folds  buried  in.  tW 
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substance  of  the  mosoblaat,  and  becoming  partially  abstrictcd  take  the 
form  of  irregular  cysts  and  cavities,  Winn  the  liquor  amnii  makes  ite 
appearance  the  exposed  medullary  plates  are  usually  much  damaged;  th« 
underlying  mesoblast  develops  at  the  same  time  into  the  cerebral  men* 
braaef,  and  the  result  is  that  instead  of  a  brain  we  have  covering  the  hut 
of  the  skull  a  mass  of  vascular  connective  tissue  containing  cystic  cavitm 
and  marrow-like  remnants  of  brain-si^  As  the  dorsal  wall 

medullary  tube  was  defective  or  absent,  the  cranial  vault  is  more 
dt  fcetive  or  absent,  and  the  anencephalia  is  thus  associated  with  coi 
tions  known  as  acrania,  hemireph  ilus,  or  crantoschisis  (Art. 

When  the  development  of  the  brain  is  only  in  part  interfered  with,  or 
when  patti  only  of  the  rudimental  structures  have  boon  destroyed  id  id 
early  Stage*  the  remit  is  some  partial  deficiency  which  we  may  appr 
call  partial  anencephalia. 

The  situation,  size,  and  extent  of  such  deficiencies  may  of  course 
greatly  in  dilTerent  cases,  and  give  rise  to  a  great  variety  of  brain- 
deformities.  If  the  skull  is  closed  (and  in  these  cases  it  usually 
the  space  left  vacant  by  the  ill-developed  brain  becomes  filled  with 
liquid,  which  gathers  either  in  the  subarachnoid  tissue  outside  the  exist 
ln£  brain-ma.",  or  within  it  in  one  of  its  ventricles,  or  in  botVi  plaotf 
t  iglther.  The  latter  forms  have  been  described  by  Cruveilhier  «i 
hydrocephalic  anencephalia. 

Oues  of  anencephalia  also  occur  in  which  more  or  less  important 
parts  of  the  base  of  the  brain   («.  g.   the  basal  ganglia)  are  pm 

sloped,  and  others  in  which  while  one  hemisphere  is  developed 
(though  perhaps  malformed)  the  other  hemisphere  is  wanting.  The 
cnmial  vault  En  such  cases  may  either  be  entire,  defective,  or  distended 
as  in  hydrocephalus  (Art.  (331).  When  the  vault  is  closed  the  fragments 
of  brain -substance  are  shut  off  from  the  space  filled  with  liquid  t»v  a 

iUfl  partition  representing  some  of  the  cerebral  membranes.  If  the 
defect  of  development  has  mainly  affected  the  anterior  part  of  the  fore- 
brain  we  have  the  malformation  known  as  synophthalmia  or  cyclopia, 
and  arhlneticephalia  (Kuxdeat).     In  the  latter  form  the  un- 

Blopodj  in  the  former  the  eyes  (Art.  7).  The  nose  sometimes  take* 
the  form  of  a  snout-like  projection  (ethmocephalia).  sometimes  it  u  i 
in.  iv  -hinted  remnant  (cebocephalia);  id  other  cases  again  there  i#  a 
median  fissure  of  the  upper  lip  and  of  the  septum  of  the  nos 
or  double  lateral  hare-lip  and  cleft-palate.  In  the  slightest  varies 
the  malformation  the  face  is  normal,  the  brow  alone  being  narrow  and 
tapering. 

In  both  synophthalmia  and  arhinencephalia  the  cerebrum  is  more  or 
l«'s*  malformed:  in  the  gravest  variety  the  brain  is  represented  by  a  mere 
polnl  la     In  slighter  cases  particular  parts  are  wantiug,  such  as 

the  olfactory  nerve  and  lobe,  the  corpus  callosum,  some  of  nla- 
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tions,  etc.     The  quadrigeminal  bodies  aro  often  coalescent.     The  -optic 
ehiasma  and  tracts  are  sometimes  absent,  sometimes  normal. 

Between  such  grave  defects  and  the  slightest,  involving  perhaps 
merely  a  portion  of  one  convolution,  all  intermediate  varieties  of  mal- 
formation are  met  with. 

The  slightest  kind  of  defect  occurring  on  the  outer  surface  of  the  brain 
takes  the  form  of  shallow  depressions  or  excavations  of  the  gyri,  the 
hollows  being  lined  with  pia  mater.  When  entire  gyri  or  considerable 
portions  of  gyri  are  wanting  the  defects  appear  as  open  clefts  or  funnel- 
shaped  pits  or  perforations  extending  sometimes  to  the  walls  or  even  into 
the  interior  of  the  ventricles.  This  condition  has  been  called  porence- 
phalia (Henschl).  The  cavities  are  lined  with  pia  mater,  which  ia  dis- 
continuous only  where  they  commmunicate  with  the  cavity  of  the  ven- 
tricle. The  spaces  thus  formed  are  in  general  Tilled  up  with  liquid 
collected  in  the  subarachnoid  tissue,  and  are  bridged  over  and  enclosed 
by  the  arachnoid  membrane.  In  other  cases  the  adjacent  convolutions 
are  pressed  together  over  the  gap,  which  then  takes  the  form  of  a  deep 
cleft  or  interstice. 

When  the  defect  is  larger  (involving  it  maybe  a  lobe  or  more)  similar 
conditions  obtain.  The  neighboring  ventricles  are  seldom  of  normal 
size,  being  usually  more  or  less  dilated  or  showing  local  sacculations 
opposite  to  the  missing  regions.  The  surrounding  convolutions  tend  to 
bearrang^l  radially  round  the  gap  as  if  puckered  ami  drawn  into  it.  The 
remainder  of  the  brain  may  be  quite  normal,  but  at  times  the  convolu- 
tions are  abnormally  arranged  or  ill-developed.  The  basal  ganglia  on 
the  side  of  tlie  dilated  ventricles  are  flattened.  The  cranium  is  either 
normal  or  somewhat  asymmetrical.  When  the  brain  is  imperfect  the  skull 
is  usually  small,  but  in  marked  ventricular  hydrocephalus  it  is  enlarged. 

Another  variety  of  partial  aucncephalia  is  the  absence  of  some  of  the 
deeper  structures  and  especially  of  the  basal  ganglia.  Thus  the  corpus 
callosum  and  fornix  may  be  wanting  or  imperfect,  and  so  likewise  may 
the  gray  commissure  of  the  third  ventricle,  the  corpora  albicanfck,  the 
corpora  qaadrigeraina,  etc.  When  the  corpus  callosum  is  absent  the 
gyrus  fornicatus  and  gyrus  hippocampi  arc  usually  absent  also,  and  some 
of  the  other  convolutions  are  frequently  irregular  in  form  or  arrange- 
ment. 

The  causation  of  partial  anencephalia  is  not  the  same  in  all  cases. 
Porencephalia  is  probably  in  many  cases  due  to  intra-uterine  disorders 
of  circulation,  hemorrhages,  and  inflammations,  by  which  portions 
of  the  brain  already  developed  are  damiged  or  destroyed.  In  favor 
of  this  view  is  the  fact — that  the  brain-substance  and  the  membranes 
in  the  neighborhood  of  the  defect  often  show  changes  similar  to  those 
which  in  later  life  are  known  to  follow  upon  sub  meningeal  anaemic 
and  inflammatory  softening  (Art.  642),  Pressure  from  without  or  a 
blow  on   tbe   cranium   may   in   some  cases  bring   about  a  like  result- 
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In  others  internal  or  ventricular  hydrocephalus  (Art.  631)  may  di- 
the  circulation  of  the  part  and  lead  to  its  wasting  or  <li -appearance. 
When  the  convolutions  about  the  defect  are  normal  it  is  probable  toil 
the  destruction  took  place  at  a  time  when  the  brain  was  fairly  developed 
say  not  later  than  the  fifth  month.  Obvious  disturbance  of  the  configura- 
tion of  the  brain  would  imply  an  earlier  date.  Occasionally  such  local 
defects  must  he  due  to  actual  failure  of  development,  or  agenesis  as  rt 
might  be  called.  Deficiencies  in  the  deeper  parts  of  the  brain  are  usually 
unaccompanied  by  any  signs  of  destructive  disease;  they  would  there* 
fore  seem  to  be  due  to  primary  failure  of  development. 

The  condition  of  the  cord  corresponding  to  anenccphalia  is  ealltd 
amyelia.     Most  frequently  the  two  go  together,  and  are  accompanid 
bv  defects  of  the  vertebral  arches  and  of  the  meninges  and  integument* 
A  cleft  thus  extends  from  the  opening  in  the  cranium  down  to  the«f- 
vical,  dorsal,  or  it  may  be  to  the  sacral  region  (rhaehischiSlR).     C 
of  the  dorsal  or  lumbar  spine  alone,  extending  through  the  skin,  are 
more  rare.     Where  the  vertebral  arches  are  absent  the  cord  is  also  want- 
ing, so  that  the  vertebral  bodies  are  covered  only  by  membranes.     Snch 
defects  are  due  either  to  some  sharp  flexure  of  the  embryo,  to  imperfect 
separation  of  the  medullary  plate  from  the  superficial  or  epiden 
blast,  or  to  dropsical  distention  of  the  medullary  tube.     Partial  <]- 
of  the  cord  are  very  rare  when  the  spinal  canal  is  closed.     On  the 
hand  Adamkiewicz  states  that  in  80  persons  out  of  100  some  of  the  31 
pairs  of  roots  of  the  spinal  nerves  will  exhibit   more  or  less   mai 
defects,  especially  in  the  anterior  roots.     Slight  asymmetry  of  the  cortl, 
chiefly  in  the  decussation  of  the  pyramids  in  the  medulla,  is  an  extremely 
common  phenomenon. 


The  term  porencephalia  (or  porencephalia)  ia  used  in  different  senses  bv  dif- 
ferent writers,  some  oouliuing  it  to  congenital  defects,  others  applying  1 1 
which  are  acquired  after  birth.  Many  apply  it  only  to  small  and  localised 
defects,  others  extend  it  so  that  it  might  imply  the  absence  of  an  entire  cerebrtl 
hemisphere.  It  seems  better  to  limit  its  application  to  localized  defects  that  an? 
congenital  or  at  least  acquired  in  early  infancy. 

When  in  total  .»r  partial  anencephalia  the  motor  centres  and  tracts  are  want* 
ing,  the  pyramidal  tracts  and  columns  of  the  cord  do  not  develop  (FlechsHJI 
And  in  partial  failure  of  development  (agenesis)  of  the  brain  Fxck  observes  tail 
the  pyramidal  tracts  are  imperfectly  differentiated,  the  medullary  sheath  of  Uw» 
fibres  being  ill-developed. 

References  on  anencephalia  and  amyelia;— DARESTB,  RcchercJws  *ur  la  prth 
(faction  d&t  momstruofdtis  Paris  1*577;  Perls,   AUa,   Path.  u.  1879;  Lk.uk 
Virrh.  Arch.  vol.  86;  Fluster,  MitsbUdnngen  d.  Menschen  Jena  1885,  / 
path,    Anat.    I8G">;  Heschl.  Prager    VierUtjahraschrift   1859, '61,  *68,  Jalirb,  /. 
icrheiik.  xv.,  Arch.  d.  QeselL  f.  Aerzt'  n  1878;  Kukdrat,  Die  ftvtft* 

Qr&  1883,  hi>    Arhinencephalie  Gras  1882;  Klerk,  o  * 

Mikroanencephalie,  Oesterreich,  Jahrb.  f.  P&diatrik  1870;  Schi.vle,  Zt 
Psych.    XXVI.;  BixswaNOKR,    Vireh.  Arch.    vol.    M7;  WlLLB,  Arch,    f.    P*y. 
(19801;  OhUKT,  Jahrb.f.  Kinderheilk.  xv.;  Ahlfeld,  Die  MistbUdungmd.  Mtn- 
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schen  it.  (1S82);  KlRCHHOFF,  Arch,  f.  Psych,  xnx  (1882);  Sperling,  Yirch.  Arch. 
vol.  91;  Ribbert,  ibid.  vol.  93;  de  la  Croix,  ibid,  vol  07:  Hkydenreich,  ibid. 
vol.  100;  Ross,  Disease*  of  the  nervous  system  II.  London  1883;  Cleland,  Journ. 
of  An  at.  ant  Physiol.  XII.,  XVII. 

On  absence  of  the  corpus  caMostim:— Paoet,  Med.  chir.  Trans,  xxtx.  (1846); 
Sander,  Arch,  f,  Psych,  i,  (1848);  Jolly.  Zeits,  f.  ration.  Med.  XXXIV.  (1809;; 
HUPPKRT,  Arch.  d.  Heilk.  1871 ;  Malinverni,  Qaz.  delle  cliniche  1874,  London 
Med.  Record  1874. 

On  rhachischisis  see  Art,  832* 

On  defects  of  the  spinal  cord;— FROISIER.  Arch,  de  phi/viol.  1872;  Adam- 
KIEW1CZ,  Virch.  Arch,  vol,  88;  Leyden,  Klinik  d.  R&ckenmarkskr.  i.  (1974  j; 
Flechsio  Ueb.  Systemerkrank.  Leipzig  1978;  Pick,  Prager  Med,  Woch.  1880; 
ROSS,  Brain  v.  (1582).    See  also  Arts.  632,  037. 


(531  An  increased  quantity  of  liquid  may  collect  in  the  medullary 
tube  or  in  the  ventricles  of  the  brain  at  any  stage  of  fcetal  development 
or  after  birth.  If  the  accumulation  take  place  very  early  the  develop- 
ment of  the  brain  may  be  seriously  interfered  with  (Art.  630),  its  cavities 
are  distended,  and  the  resulting  condition  is  described  as  congenital 
internal  hydrocephalus.  The  liquid  most  frequently  collects  in  the 
lateral  ventricles,  the  other  cavities  being  rarely  involved.  The  affection 
is  usually  bilateral,  though  it  is  sometimes  confined  to  one  side. 

At  the  time  of  birth  the  dilatation  is  sometimes  slight,  sometimes 
already  considerable,  the  cranium  being  visibly  enlarged.  It  often  in- 
creases steadily  until  it  reaches  an  enormous  Btze,  the  skin  is  stretched 
and  thin,  and  the  subcutaneous  veins  show  through  its  semi- transparent 
texture.  The  cranial  bones  become  widely  separated,  and  even  though 
they  grow  to  an  abnormal  size  they  do  not  keep  pace  with  the  distention 
of  the  whole.  The  fontanelles  become  larger  and  the  sutures  wider,  and 
at  times  accessory  bones  make  their  appearance  in  the  fibrous  tissues  that 
bridge  over  these  spaces. 

When  death  occurs  the  dura  mater  and  the  underlying  membranes 
are  found  stretched  to  the  utmost,  the  convolutions  flattened  and  de- 
pressed, the  sulci  effaced.  The  braiu-substance  forms  a  mere  capsule 
round  the  dilated  ventricles,  the  thickness  on  the  convexity  of  the  hemi- 
spheres being  sometimes  not  more  than  a  few  millimetres. 

The  liquid  in  the  ventricles  is  clear  and  colorless  or  pale-yellow. 
The  ependyma  is  stretched  but  not  otherwise  altered.  The  basal  ganglia 
are  flattened  out.  The  fourth  ventricle  and  the  cerebellum  are  usually 
unaltered,  though  the  former  is  sometimes  partially  dilated 

The  above  is  the  usiml  condition  of  things:  in  some  fnstanees  how- 
ever the  distention  of  the  lateral  ventricles  is  less  extreme,  or  it  is  con- 
fined to  one  or  a  part  of  one  only.  Thus  one  ventricle  may  be  so 
distended  that  it  is  bounded  only  by  a  thin  film  of  membrane,  while  the 
other  is  undilated.  Id  like  manner  the  fourth  ventricle  alone  may  be 
dilated.     In  thess  cases  the  general  dilatation  of  the  cranium  does  not 
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take  place,  the  enlargement  of  the  ventricle  being  accompanied  by  itro- 
phy  of  the  rest  of  the  brain. 

Extreme  hydrocephalus  terminates  fatally.     The  less-marke<i 
are  compatible  with  continued  life,     But  if  the  dilatation  is  at  all  con- 
siderable  the  compressed  parts  of  the  brain  undergo  partial  atro 
is  to  say  disappearance  and  calcification  of  nerve-cells  and  nerve-fibr**. 

•at  dilatation  of   the  fourth  ventricle   is   often   accompari; 
wasting  of  the  cerebellum,  pons,  and  medulla,  or  by  actual  disappean&n 
of  some  parts  of  them. 

,  Slight  congenital  hydrocephalus,  especially  if  it  docs  not  increait 
after  birth,  is  not  altogether  incompatible  with  a  subsequent  normal  d* 
velopment  of  the  brain. 

The  cause  of  congenital  hydrocephalus  is  far  from  clear.     Often  n* 
morbid  changes  of  an  inflammatory  kind  are  to  be  seen,  and 
hard  to  demonstrate  any  impediment  to  the  outflow  of  venous  blood  fi 
the  cranium.     Occasionally  however  thickenings  of  the  meninges  or  4 
the  plexuses  are  discovered,  and  these  appear  to  indicate  a  . 
flammation.     The  presence  of  pus-corpuscles  in  the  hydrocephalic 
is  a  surer  indication.     Probably  in  many  cases  the  can  be  f 

in  some  abnormal  closure  of  the  communications  between  the  vei 
cavities  and  the  subarachnoid  spaces.     These  have  at  least  in  some 
been  found  obstructed  (Huguekix,  Zieoler).     As  moreover  in 
cases  the  pia  mater  over  the  transverse  fissures  at   the  base  has 
denser  than  usual,  it  tie  that  the  circulation  in  the  vein- 

was  impeded.     In  certain  instances  hydrocephalus  seems  to  be  a  result 
rickets  or  of  syphilis.     When  the  sku  11-eavifcy  is  not  dilated  and  the 
not   compressed,  while  the  ventricle    is  dilated,  it   appear*    natural 
assume  that  the  cause  of  the  latter  dilatation  is  the  arrested  develoj 
(aplasia)  of  the  brain.     The  condition  has  been  described  as  a  droj 
vacuo* 

In  unilateral  hydrocephalus  the  foramen  of  Monro  has  been 
closed. 

An  abnormal  collection  of  liquid  in  the  subarachnoid  tissue  is  called 
meningeal  hydrocephalus.     Of  the  congenital  varieties  some  are  am- 
ply duo  to  general  failure  of  development  (agenesis.  Arts.  630, 
local  aplasia,  or  to  some  disturbance  of  the  growth  of  the  btt 
liquid  in  the  meshes  of  the  subarachnoid   tissue  fills  the  space  which 
should  have  been  occupied  by  the  brain.     The  skull  is  not  dilated* 

In  another  form  however  the  accumulation  of  liquid  is  not  preceded 
by  cerebral  atrophy  or  aplasia,  and  then  the  braiu-aubstanoe  beoomei 
compressed  and  the  skull  more  or  less  dilated. 

When  the  brain  develops  abnormally  and  its  growth  is  hindered, 
liquid  may  collect  in  the  subdural  space  and  so  fill  out  the  cranial 
cavity.  This  condition  is  known  as  external  hydrocephalus  (Viir 
chow). 
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In  Art.  7  we  mentioned  that  when  minor  deficiencies  occur  in  the 
my  walls  of  the  skull  the  cranial  contents  protrude,  and  forcing  out 
the  dura  mater,  the  cranial  aponeurosis,  and  the  scalp  take  the  form  of 
a  rounded  tumor.  Such  a  tumor  is  called  a  cephalorelo  or  hernia 
cerebri.  Three  forms  are  distinguished  according  to  their  contents. 
The  commonest  is  hydrencephalocele,  in  which  the  tumor  contains  a 
sacculation  of  a  ventricle  covered  with  brain-substance.  Encephalocele 
and  meningocele  are  much  rarer:  in  the  former  brain-substance  aud  pi* 
mater  only,  and  in  the  latter  the  pia  mater  and  arachnoid  distended  with 
liquid,  protrude  into  the  dural  sac. 

The  cause  of  hydrencephalocele  is  probably  an  antecedent  hydro- 
cephalus. In  encephalocele  and  meningocele  there  is  probably  some 
local  weakness  of  the  membranes  or  defect  in  the  ossification  of  the 
cranium  (Ackermann);  in  some  cases  the  condition  may  be  due  to 
adhesions  between  the  meninges  and  the  amnion  (St.  II  ll  a  iiie). 

The  commonest  seat  of  cephalocele  is  at  the  lower  end  of  the  frontal 
suture  [hernia  nincipiialis),  and  about  the  squamous  part  of  the  occi- 
pital bone  (hernia  occipitalis).  More  rarely  it  occurs  about  the  anterior 
fontanelle,  the  squamosal  suture,  the  base  of  the  skull,  the  orbital  fissure, 
etc.     It  may  continue  to  grow  after  birth* 

References  on  hydrocephalus  and  cephalocele; — HUGUENIN,  Ziems&eu 
ctopcediaxu.;  Virchow,  Virch.  Arch,  vol.  27;  Gunz,  Jahrb.  d,  Kindcrhcitk.  v, 
(18<12);  Kolleb  and  Schmidt,  ibid.  vi.  (186a);  Hanel,  ibid,  (new  series) i. ;  Amyot, 
Med.  Times  1,  1809;  Dickinson,  Lancet  2,  1870;  BuTTENWitSER,  D.  Arch,/,  klin, 
Med,  x.  (1872);  Papp  and  Necfauer,  Jahrb.  f.  Kinderheiik.  (new  series)  vn.; 
Majennel,  Jahrb,  f.  Pddiatrik  1870;  STEFFEN,  QerknrdV*  Hatuib.  d.  Kiudrrkr.  v.; 
You/now.  Krankh.  Geachwfdste  I.;  8.  Tauco,  Virch.  Arch,  voh  50;  Harris, 
Obstetr.  Trans.  VL\  Henoch,  Cfuirite-Annaleji  IV.;  Bizzoli,  Bullet,  d.  mien, 
med.  d.  Bologna  187$;  Baa*  Wien.  mea\  iVoch.  1876;  J.  F.  West,  Jahrb,  f. 
Kinderheiik.  ix.  (1876);  Bauer,  ibid,  XL;  MUHR,  Arch.  f.  Paych.  viu,;  Hewett, 
St.  (ho.  Hbtp.  Rep.  1873;  Heineke,  Pitfm  u.  Billroth'*  Handb.  m.;  Demme, 
Jahre&er.  d.Jenner.  Kiitdcrxpitate  Bern  1876;  Szymanowski,  Langenbeck's  Arch. 
vi,;  Spring,  Monographic  debt  hcrnie  du  cerveau  Brussels  18.53;  O.  Ueau,  Ueb. 
d.  Behaud.d.  amjcb>  Scftd&J-  a,  liuckgratsbruchc  In,  Diss.  Zurich  1874;  Ackek- 
mann.  Die  Schadelditfurmitat  bei  d.  Encepltatoeele  congenita  Halle  1882. 


632.  Corresponding  to  internal  hydrocephalus  we  have  a  congested 
collection  of  liquid  in  the  central  canal  of  the  cord:  this  is  termed 
internal  hydrontyeli*  or  hydrorrhachis.  The  canal  is  dilated  either 
in  parts  or  throughout  its  whole  length,  and  the  substance  of  the  cord  is 
accordingly  thioned  out.  Partial  dilatations  are  fusiform,  cylindrical, 
or  sacculate,  Oases  occur  in  which  comparatively  large  cavities  lined 
with  cylindrical  epithelium  are  found  in  the  region  of  the  posterior  col- 
umns, the  columns  themselves  being  ill-developed  (Arts.  037  and  660), 

When  the  dilatation  of  the  canal  is  slight  the  development  of  the 
cord  may  be  normal,  but  where  the  dilatation  is  more  marked  there  v& 
15 
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always  some  thinning  of  the  nerve-substance,  and  the  poti 
especially  are  apt  to  suffer,     Extreme  localized  or  cystic  dilatation, 
as  in  the  cervical  region  frequently  accompanies  hydreneephalooele,  buttie- 
times  leads  to  actual  discontinuity  of  the  cord. 

Another  Variety  allied  to  the  last  takes  the  form  of  a  cyBtic  tomor 
like  growth  protruding  through  the  walls  of  the  vertebral  canal  and  ap- 
pearing under  the  skin  of  the  buck  or  on  the  lateral  or  anterior  asj>« 
the  spinal  column.     This  is   known  as  myelomeningocele  or  spini 
bifida  (Art.  ?). 

Lii  mho  sacral  myelomeningocele  is  the  commonest  form.  The  tumor 
appears  in  the  mid-dorsal  line  immediately  above  the  sacrum  or  on  th« 
lumbar  spine.  It  is  covered  with  smooth  or  shining  and  sour; 
thinned  integument,  and  is  of  the  size  of  a  walnut  or  a  little  larger.  Tbe 
inner  surface  of  the  cyst  is  sometimes  smooth,  sometimes  rough  witk 
outgrowths  from  the  walls  :  on  the  upper  and  ventral  asp.- 
seen.     It  is  i  and,  it    may  be,  somewhat  swollen,  or  atl 

a  broad  base  to  the  inner  surface,  or  it  is  lost  immediately  after  it  enters, 
breaking  up  into  a  number  of  strands  which  run  in  the  wall  of  the  cyst 

In  rare  cases  the  cyst  at  birth  is  open,  or  there  mav  be  prop- 

erly speaking  but  merely  a  hole  in  the  skin  surrounded  by  ■  rftiai 
and   lending  by  a  funnel-like  passage  directly  into  the  central  canal  of 
the  cord. 

The  wall  of  the  cyst  or  sack  is  formed  chiefly  of  the  sacculated 
mater,  and  the  vertebral  arches  and  spinous  process  are  always  abifiotft 
tts  neck.     ILencalha-name— -sacral  spina  bifida — sometimes  given  : 
malformation. 

Dorsal  and   cervical   myelomeningoceles  are  much  more    rare,  and 
usually  smaller.     The  dura  bulges  slightly  through  the  gap  in  t\w  * -r  ■ 
of  vertebral  arches,    while   a  conical  or  cylindrical   process    fron 
posterior  aspect  of  the  cord  enters  and  becomes  adherent  to  th> 
the  sack.     The  process  contains  both  gray    and  white    matt 
sometimes  encloses  also  a  saccular  dilatation  of  the  central  canal. 

Lastly  there   is  a  form  of  cystic  protrusion  occurring  in    the  sacral 
region  and  involving  chiefly  or  only  the  membranes  of  the  cord: 
hence  described  as  spinal  meningocele.     A  local  accumulation  of 
takes  place  at  the  lower  part  of  the  subarachnoid  space:  the  dm. 
adherent  arachnoid   are   then    forced  through    some  nor 
(such  as  that   between   two  arches,  an  intervertebral   foraim 
lumbo-sacral  hiatus)  or   through  an   abnormal   one  duo  to  abscii 
an  arch  or  part  of  a  vertebral  body,  and  thus  form  aprotuberaii. 
posterior,  lateral,  or  anterior  aspect  of  the  spine.     If  tl. 
tinuesto  accumulate  the  cyst  may  attain  a  large  sizo.     The  filutn  Urmi- 
nale  and  some  of  the  Bpinal  nerves  connect  it  with  the  cord. 

It  Betel  at  first  natural  to  suppose  that  the  three  varieties  of  mal* 
formation   just  described   are  due  simply  to   morbid  accumulation  of 
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liquid  in  the  central  canal,  in  other  words  to  hydromyelia  combined 
with  a  local  meningeal  dropsy:  this  view  has  been  taken  by  many 
authors  (F^rster,  Ahlfeld,  and  others)*  The  anatomical  characters 
preseuted  by  a  myelomeningocele  are  however  inconsistent  with  the  sup- 
position, and  make  it  more  probable  that  during  the  evolution  of  the 
central  nervous  system  the  medullary  tube  was  imperfectly  differentiated 
off  from  the  surface  or  epidermic  epiblast  (Ranke,  Viuniow,  Turn- 
neus,  Maim  i  v,  U hJLCB  and,  etc.).  This  at  least  explains  the  fact  that 
the  cord  so  frequently  passes  out  with  the  sack,  and  that  the  central 
canal  sometimes  opens  freely  into  its  cavity.  When  the  cleft  in  the 
integument  beoomfii  closed  over  and  the  membranes  of  the  cord  are 
developed,  liquid  collects  partly  in  the  subarachnoid  space  and  partly  in 
the  lower  end  of  the  central  canal.  It  is  however  a  question  whether  in 
some  cas^s  hydromyelia  alone  may  not  lead  to  myelomeningocele. 

Nothing  certain  is  known  as  to  the  causation  of  meningocele.  Per- 
haps here  too  the  malformation  depends  on  the  iuiperf eet  differentiation 
of  the  cord-substance  from  the  epidermis. 

References;— Vircdow,  Virch.  Arcli.  vol.  27.  Krankh  Geschimilate  I.;  LEVDEN, 
I7r</j  Arch.  vol.  08,  Klinik  d.  RuckefinLarkxkrankhciten  I.  Berlin  1874;  Crcveil- 
hieb,  .4 nat,  Pathol.  Paria  1824-1342;  Hilton,  Lane  t  2,  I860;  Discussion,  M&L 
I  and  Gfa*.  %,  1859;  RlNDFLEiscu,  Virch.  Arch,  vols,  19,  27;  Fokster, 
Misxbild.  d.  Menschen  Jena  18G3;  Braune,  Die  Doppelbitdttngen  und  die  angeb. 
Qeschw&Uied.  Kreuzbeingegend  Leipzig  1«62;  Fleischmaxn,  Jahrb.f*  Kinderheiik. 
(new  series)  v.;  J.  Ranke,  ibid.  xn.  (1878);  Dareste,  Product,  artijic.  d.  mon- 
fitrnosites  Paris  1877;  Tourneux  awl  Martin;  Jvum,  tl>>  I'mutt.  1881;  W.  KOCH, 
Mittheil.  fdh  Fragen  d.  wi#n.  Meiicui  l.  Cassel  1 88 1;  Ahlfelo,  Die  Missbild.  d, 
Mentichen  n.  Leipzig  1 88 1;  March  and,  Arch.f.  Qyn&k.  xvn.  {1881);  Art.  Spina 
hijida,  In  Eidenburg's  Realencyctop.  1882;  Demme,  Beriehte  iib>  d.  Kinder npitaU 
Bt?rne  1883;  Erb,  Zierwisetifs  Cyclop.  XllL:  HOLMES ;  St/st.  of  mtryertj  in.  London 
1888 (with  references);  Hcmpury,  Lancet  I,  1885,  Journ.  of  Anat.  ami  Phyviol. 
xix.,  xx,  (1885-1880);  Cleland,  ibid,  xvn.;  Report,  Tram,  CUn.  Soc.  XViU.  1885; 
von  Recklinghausen,  Virch,  Arch.  vol.  105. 


633.  Particular  parts  of  the  central  nervous  system  are  rrequently 
ill-developed,  and  in  consequence  remain  after  birth  abnormally  small. 
The  cerebrum  is  naturally  the  part  which  has  attracted  most  attention 
iu  this  respect.  When  it  fails  to  reach  the  minimum  size  mtt  with 
in  healthy  persons  the  condition  is  spoken  of  as  inicreiicophalia:  when 
the  crauiuni  as  a  whole  is  likewise  abnormally  small  we  have  microce- 
phalia. 

The  average  weight  of  the  adult  male  cerebrum  is  1375  grammes, 
that  of  the  female  1245.  The  minimum  weight  for  the  male  is  HOG 
grammes,  for  the  female  880;  the  maximum  for  the  male  18QG,  and  for  the 
female  lu'uO  grammes.  The  brain  of  a  new-born  infant  is  about  385 
grammes,  that  of  a  two-year-old  child  1173  grammes.  The  brain-weight 
of  an  infant  is  therefore  very  large  relatively  to  its  body-weight,  the^ro- 


portion  being  about  14  :  11)0,  while  that  of  an  adult   is  only  2.37  i  100 

(VlEROKDT). 

Micrencephalia  b  usually  apparent  even  at  birth,  but  it  becomes  more 
obvious  as  the  child  develops:  while  the  back  part  of  the  cranium  re* 
mains  stationary  (microcephalia)  the  face  grows  apace  aud  the  dispro- 
pui iion  heroines  very  marked.     This  aplasia  of   the  brain  is  Bomctime* 
greater  in  one  part   than   another,   the  anterior,   lateral,  or    poc 
region  being  in  different  cases  the  most  stunted.     As  a  rul< 
parts  are  abnormally  small.     The  gyri  and  sulci  are  generally  ill-*i- 
oped  and  abnormal  in  their  arrangement.     The  subordinate  or  second! 
sulci  are  usually  the  most  defective,  though  cases  occur  in  which  soi 
of   the  principal   convolutions  and  fissures  are  entirely  absent.     T! 
statistics  of  Ytout  and  Jensen  show  that  the  weight  of  the    bruin  ii 
microcephalic  patients  may  fall  to  one-third  or  one-fourth  of  the  norms 
The  cerebellum  and  cerebral  axis  like  the  hemispheres  are  liable  to 
dwarfed,  though  they  are  usually  less  so  than  the  latter. 

C.   Vogt  thought  than   in    micrencephalia   we  had  an  instance 
atavism  or  reversion  to  an  earlier  developmental  type  in   the  Pr 
The  later   researches  of  Aebt,  Jensen,  Klebs,   Flesch,    Vh: 

vaxger,  and  others  have  however  shown  that  this  view  is  unten- 
able.    Micrencephalia  is  an  arrest  or  rather  failure  of  development, 
agenesis,  due  either  to  intrinsic  causes  or  to  injurious  influences  exei 
on  the  embryo.     It  is  accordingly  very  commonly  found  in  association 
with  other   morbid   alterations  in   the  brain  and  other  organs, 
partly  a  consequence  and  partly  a  concomitant  of  these. 

Thus  the  micrencephalic  patient  may  also  exhibit  porencephalia 
ventricular  hydrocephalus.     Fibrous   thickenings  of  the   pia    □ 
some  cases  iudicnte  antecedent  inflammatory  disorder.     Often  Lo 
is  some  malformation  of  the  extremities  due  to   some   injurious   inti 
uterine    pressure;  and    premature    synostosis  of  the    cranial    stituns, 
synchondrosis  of   the  basal  bones*  and  coalescence  or  cohesion  of  the 
hemispheres  are  also   not   uncommon.     Of  these   changes  some,  §,  g. 
porencephalia,  meningeal  inflammation,  and  premature  synosto- 
occasionally  be  regarded  not  as  mere  concomitants  of  the  del  t«re- 

bral  development  but  as  the  primary  changes  which  have  led  to  it. 

Less  grave  results  of  defective  development  are — abnormal  smallnea 
of  particular   lobes  or  gyri,  and  non-typical  arrangement   of  I 
associated  with  diminution  (or  occasionally  increase)  of  their  num 
Thus  m  what  has  been  called  microgyria  the  surface  of  the  hemisphere* 
is  thrown  into  a  multitude  of  puckered  creases  or   folds  like  those  of  a 
shirt  frill,  the   brain    as  a   whole  being  usually  malformed.      Very  fre- 
quently too  in  brains  otherwise  normal  in  size  the  arrangement  of  ti 
convolutions  is  so  irregular  that  the  typical  furrowaand  fissures  that 
as  our  landmarks  can  scarcely  be  recognized.     In  rare  cases  the 
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tion  of  the  hemispheres  is  incomplete  (Turner,  Joum.  of  Anat.  and 
Physiol  xn.  1878). 

Asymmetry  of  the  hemispheres,  affecting  either  the  anterior  or  the 
posterior  regions,  is  not  infrequently  observed.  Smallness  of  the  corpus 
callosum,  the  fornix,  the  thalami,  the  corpora  striata,  corpora  albicantia, 
olivary  bodies,  corpora  qu ad rigemina,  etc.  have  also  been  described.  The 
cerebellum  may  be  no  larger  than  a  walnut,  and  in  such  cases  the 
peduncles  also  are  defective. 

Abnormal  smallness  or  shortness  of  the  cord  is  known  as  micromye* 
Ha  :  the  various  tracts  of  the  cord  may  likewise  be  imperfectly  de- 
veloped. 

Tbe  causes  of  such  local  ageneses  are  sometimes  undiscoverable;  in 
other  cases  they  are  obviously  connected  with  morbid  conditions  in  other 
parts.  A  certain  amount  of  hydromyelia,  for  exam  pie,  leads  to  defective 
development  of  the  posterior  columns.  Absence  of  the  central  convolu- 
tions of  the  cortex  results  in  the  absence  or  degeneration  of  the  pyram- 
idal tracts.  Congenital  absence  of  the  cerebellum  is  accompanied  by 
absence  of  the  superior  peduncle  and  of  the  red  nucleus  (Flechsio), 

The  loss  of  any  of  the  peripheral  end-organs  (Art.  649)  results  in 
partial  or  total  atrophy  of  the  corresponding  centres  in  the  central 
nervous  system  (Gudden). 

The  posterior  columns  have  frequently  been  found  ill-developed 
(Kahler,  Pick,  Jadereiolm,  Schultze),  and  tbe  like  is  true  of  some 
of  the  fibres  in  other  tracts  (Kahler,  Pick,  Westphal,  Flechsig, 
FCrstner).  These  forms  of  aplasia  have  a  special  interest,  as  they  are 
probably  the  basis  of  a  predisposition  to  disease  of  the  cord. 

Heterotopia  is  i  peculiar  variety  of  malformation,  in  which  masses 
of  gray  matter  are  found  in  abnormal  situations.  Such  masses,  in  the 
form  of  gray  nodules,  are  now  and  then  met  with  in  the  ependyma  of 
the  ventricles  (Virchow,  Tungel,  E.  Wagner,  Mesciiede),  and  in 
the  subjacent  white  layer;  they  meawure  1  to  10  mm.  across  and  are 
sometimes  very  numerous.  They  have  also  been  found  in  the  middle  of 
the  centrum  ovale  (Virchow,  Mesciiede),  and  somewhat  resemble  in 
structure  the  gray  matter  of  the  convolutions.  Nodules  of  gray  mutter 
are  also  described  (Simon)  as  rising  from  the  surface  of  the  convolu- 
tions themselves  in  the  form  of  little  tumors.  Heterotopia  of  gray 
matter  also  occurs  in  the  cerebellum  (Pfleger),  and  lastly  these  mis- 
placed masses  have  been  found  in  the  white  tracts  of  the  cerebral  axis 
and  of  the  cord  (Pick,  Bra  m  well,  Osler). 

Most  of  those  hitherto  described  contained  ganglion-cells,  but  a  few 
rather  resembled  the  substantia  gelatinos**  of  the  cord.  In  the  cord  they 
are  doubtless  nothing  more  than  isolated  fragments  of  the  gray  matter, 
which  frequently  in  the  same  case  itself  shows  signs  of  abnormal  configu- 
ration or  arrangement. 

Hypertrophy  of  the  brain  is  rare,  though  it  has  been  observed  in 
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children  and  young  persona:  it  may  affect  the  whole  or  any  part  of 
organ.     It  ii  due  to  excessive  developmental  growth,  probaS-: 
last  resort  arising  from   some  ahnnrnmlily  In  the  primary  rudimai 
the  brain.     True  acquired  hypertrophy,  not  depending  on 
causes,  has  never  been  ob^rv, 

The  brain  and  the  cranium  are  more  or  less  enlarged  according  to 
the  extent  of  the  hypertrophy.     If  the  overgrowth  takes  place  after  t 
sutures  of  the  skull  have  closed  the  bones  in  some  places  may  be  atte 
uated  or  absorbed  under  the  continuous  pressure.     After  death  the 
are  usually  found  to  be  flattened,  the  ventricles  narrow  and  appre 
and  the  brain-substance  firm  and  condensed.     We  at  present  know  Ii 
of  the  histological  characters  of   the  tissue:     ITuiOBfKW  states  that 
principal  change  is  an  increase  of  the  nearo- 

The  cord  in  like  manner  is  sometimes  of   abnormal   size.     Parti 
duplication  has  been  met  with  in  persons  who  were  otherwise  normal 
developed  (LenhosbWJE,  FQbstner,  Zaciier)  or  suffered  from  so 
malformation  of  the  brain. 


Lial 


On  microcephalia  and  malformation  of  the  convolutions:— Virchow,  Gesamm, 
AbhandL  1856;  C.  Voot,  Arch.  /.  Anthrojwl.  n.  (1867);  Aeby,  ibid,  ft,  til 
(1874),  Ueb.  d.  VirhtVtnixs  d.  MikrOMphatU  z.  AtOKUmU*  Stuttgart  I87> 
Arch,  vol.  77;  ROBOV,  Arbeit,  a.  d,  tool.  Inst,  zu  Wkn  n.;  Willr. 
Psych,  x.;  Flesch,  Verhandl.  d.  phyn-med.  Gesell.  zu  Wurzburg  via. 
Festschr.  z.  Juhil,  d.  Uhiversit&t  Wurzburg  188$;  Virchow,  Berl  kiln.  W\ 
fWT,  VerhiuvU.  &.  Brrlhi.  anthrop,  GcsclL  1878;  Jensen,  Arch  f.  1 
Hadlku,  ibid*;  Santh.k.  ,hul.  i.  OHIO);  KLBBS.  Sitzunysber.  d.  phys.rn 
m  Wurzburg  1873;  SCHUTTLE  WORTH,  Journ.  of  mental  science  O  RIT5- 

wan<»kr.  ,-h   vol.  87;  Retzics,  Hofmann  mul  flW  <ber.  1875; 

Chiari,  Jahrb   f.  Kindrrheilk,  XI v. 

On  aplasia  of  the  cerebellum  and  cord:— MeTnert,  Med.  Jahrb.  d.  OestXLf* 
Aerztc  Vienna  13G4;  PlERRET,  Arch,  de  phjftiol.  IT.  (IH71-72);  Fischer 
Psych,  v.;  Huppert.   ibid,  vn  ;  Kahler  and  Pick,  Prog.  Zeitschr.  f.  / 
(1881),  HcrL  kiln.  Woch.  1879;  Jaderholm.  Nord.  med.  Arkiv  I.;  A.  Pick. 
mcd.  WocK  18S0;  Flechsio,  Ueb.  Systemerkrankungen  Leipzig  1878. 

On  heterotopia  of  gray  matter,  hypertrophy  of  the  brain,  and  duplication  of 
the  cord: — Virchow,  Krankh,  Qeschw&lste  III.,  Virch.  Arch.  vol.  83;  Meschki*. 
Ally.  Zeitschr.  /,  Psych,  xxi.„  Virch.  Arch.  vol.  56;  E.  Wagner,  Arch.  ,1.  /, 
1801;  TltxoEL,  Virch,  Arch,  vol  16;  PICK,  Prag.  med.  WocK  1881.  AreJi.  f.  Psych. 
viii.;  MKRKKL,  Pitch,  Arch.  vol.  38;  Simon,  ibid.  vol.  58;  Scoda.  Allg.  Wien. 
med.  Zeitung  1859;  Gelmo,  Jahrb.  f.  Kindcrheilk.  iv.  (I860);  Steinrr  and  Nitf- 
RKCTTEK,  Prog.  Viertcljahrsxchr.  XX.  (1803);  PPLROER,  Cent./,  med  Win.  1880; 
Bramwell,  Diseases  of  tkt  Spinal  cord  Edinburgh  1S84;  Len'HOSSKCK,  Woch.d. 
Zeitschr.  Wien,  Aerzte  1868;  FimsTNERand  Zachrr,  Arch./.  Psych,  xn.;  Oslwl 
Journ.  of  Anat.  ami  Physiol   XV.  1S8I  {ao-calli'd  medullary  neuroma). 

Virchow  (Genu  mm    .  \  bhandl.  1856}  found  in  a  child  8  years  old  a  brain 
ing  1011  gramme?,  in  another  of   18  the   brain  weighed  1732,     Lav 
mid.  de  Paris  1874)  describes  a  brain  of  1590  grammes  in  a  boy  of  10,  and 
LER  has  recorded  one  of  1857  grammes  in  a  young  woman  of  20. 

634.     All  the  malformations  of  the  brain  above  desoribed,  when  th 
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are  not  incompatible  with  life  and  growth,  give  rise  to  more  or  less  grave 
disorder  of  its  functions.  Where  the  malformation  is  great  mental  de- 
velopment fails,  and  a  condition  of  idiocy  is  the  result.  There  is  how- 
ever no  one  variety  of  malformation  which  can  be  assigned  as  the  anatom- 
ical basis  of  idiocy;  there  is  in  other  words  no  special  *  idiotic  brain/ 
General  arrest  of  development,  dropsical  dilatation  of  the  ventricles, 
local  defects  or  imperfections,  all  may  result  in  idiocy.  In  other 
instances  idiocy  may  accompany  very  slight  and  apparently  unimportant 
abnormalities,  such  as  heterotopia  of  gray  matter,  absence  or  smallness 
of  the  corpora  albicantia,  corpus  callosum,  fornix,  thalamus,  optic 
nerves,  corpus  striatum,  pineal  body,  or  olivary  body,  irregularity  of  the 
gyri,  asymmetry  of  the  hemispheres,  etc.:  or  the  brain  may  be  so  far  as 
we  can  see  perfectly  normal,  or  hypertrophic  through  increase  of  the 
neuroglia.  Lastly,  ischemic  and  inflammatory  destructive  proo&f 
affecting  the  cortex  sometimes  induce  idirxy.  On  the  other  hand  grave 
malformations  such  as  we  have  just  mentioned,  and  even  others  appar- 
ently more  serious,  have  existed  without  giving  during  life  any  func- 
tional evidence  of  their  presence. 

In  cretinism  as  in  sporadic  idiocy  no  special  and  characteristic  defect 
of  the  brain  can  be  demonstrated. 

Cretinism  is  as  we  have  seen  (Art.  G23  a)  a  disorder  of  development 
occasioned  by  some  unknown  miasmatic  influence,  and  manifested  in  the 
imperfect  growth  of  the  skeleton  and  the  disproportionate  size  of  the 
soft  parts.  Idiocy  more  or  loss  pronounced  is  a  frequent  though  not  in- 
variable symptom,  but  malformation  of  the  brain  is  not  more  general  or 
constant  than  in  idiocy  without  cretinism. 

Benedict  some  time  ago  asserted  that  in  criminals  certain  pecu- 
liarities of  the  configuration  of  the  cerebral  surface  were  constantly  met 
with,  and  inferred  that  criminals  were  practically  to  be  regarded  as  an 
anthropological  variety  of  the  race.  Their  brains  rosemhlo  in  Borne 
points  those  of  lower  animals,  and  were  characterized  by  a  tendency  of 
the  sulci  to  run  one  into  the  other,  so  that  they  were  continuous  at  points 
where  in  normal  brains  they  would  be  bridged  over  or  interrupted  by 
convolutions.  This  hypothesis  is  however  untenable.  Apart  from  the 
difficulty  of  settling  the  definition  of  the  term  criminal,  investigation 
has  shown  that  Benedict's  anomaly  of  the  sulci  occurs  in  persons  who 
have  never  committed  crime  or  come  under  the  criminal  law  (Barde- 

LEBEX). 

The  like  holds  for  the  anomalies  and  malformations  of  the  brain 
found  In  certain  insane  and  epileptic  patients.  They  are  none  of 
them  peculiar  or  pathognomonic  of  nervous  or  mental  disease,  inasmuch 
as  they  also  occur  in  persons  whose  mental  functions  are  perfectly  nor- 
mal. All  we  can  say  is — that  anomalies  of  brain-structure,  both  grave 
and  trifling,  are  more  frequent  in  persons  who  exhibit  mental  peculiari- 
ties or  defects  than  in  those  whose  minds  are  normal.     Thus  heterotopia 
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CHAPTER  XOIIL 

DISORDERS    OF  CIRCULATION. 

;iutity  of  blood  contained  in  the  vessels  of  the  cerebro- 

is  subject  to  very  considerable  physiological  variations.    It 

Ihen  the  system  is  functionally  active  than  when  it  is  at  rest: 

ions  of  the  basilar  arteries  give  rise  to  a  pulsatile  movement  of 

Jtf  ty  of  the  brain,  and  its  surface  likewise  rises  during  expira- 

sinks  during  inspiration.     Local  hyperemia  of  a  particular 

isea  an  efflux  to  other  parts  of  the  lymph  from  the  circumvas- 

inels  and    of    cerebrospinal    liquid    from    the   subarachnoid 

Ld  from  the  ventricles.     When  liypercemia  is  general  space  is 

)r  the  excess  of  blood  by  the  efflux  of  cerebrospinal  liquid    into 

•mphatics  of   the  head,  neck,  and  trunk,  and   into  the  venous 

js  of  the  dura  mater. 

forbid  congestion,  or  arterial  hyperemia  of  the  brain  and  cord  1b 
lioned  when  the  activity  of  the  heart  is  greatly  and  abnormally  in- 
;d,  or  when  the  resistance  to  dilatation  of  the  afferent  arteries  or  of 
arterioles  of  the  meninges  and  nerve-substance  is  morbidly  dimin- 
led.     In  the  latter  case  the  hyperemia  may  remain  local. 
Passive  hyperemia  or  engorgement  takes  place  when  the  return  of 
mous  blood  from  the  cranial  cavity  and  the  spinal  canal  is  cheeked,  as 
is  for  instance  in  certain  diseases  of  the  heart  and  lungs.     Local  en- 
>rgement  may  be  due  to  intracranial  thrombosis,  or  to  tumors,  exuda- 
tions, etc.  passing  upon  the  veins. 

Venous  engorgement  of  the  brain  or  cord  is  most  apparent  in  the 
meninges,  whose  vessels  are  more  or  less  distended  with  blood,  and  owing 
to  the  transparency  of  the  membranes  can  be  followed  to  their  minutest 
ramifications.  The  meninges  have  but  few  capillaries,  and  hence  the 
injection  of  the  venules  is  moat  marked,  though  a  few  of  the  arterioles 
are  also  distended.  It  must  however  be  kept  in  mind  that  the  appear- 
ances after  death  are  far  from  representing  exactly  the  conditions  that 
prevailed  during  life:  as  soon  as  death  takes  place  the  blood  is  in  a 
measure  free  to  pass  out  of  the  cranium  and  the  vertebral  canal,  while 
that  which  remains  tends  to  sink  to  the  parts  that  are  most  dependent 
Hyperemia  of  the  white  matter  is  recognizable  post  mortem  only  by 
the  distention  of  the  small  veins:  on  section  they  allow  their  conteats,  to 
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exude  as  variously-sized  drops  of  blood.  A  general  reddening  of  the 
tissue  from  dilatation  of  the  capillaries  is  very  uncommon,  owing  to  the 
fact  that  the  coagulation  or  post-mortem  rigidity  of  the  white  matter 
squeezes  most  of  their  contents  out  of  the  capillaries,  while  the  noo* 
transparent  nature  of  the  coagulated  white  matter  prevents  the  red  hut 
from  shining  through. 

In  the  gray  matter  the  minuter  venules  and  capillaries  may  remain 
filled  with  blood,  the  latter  giving  rise  to  a  diffuse  or  mottled  reddening 
of  the  tissue. 

AiJieinia  of  the  central  nervous  system  is  manifested  by  the  • 
ness  of  the  arterioles  and  venules  of  the  pia  mater,  and  the  pallor  of 
the  gray  matter.  The  white  matter  on  section  shows  few  or  uu  drops  of 
blood  on  its  surface.  This  anaemia  of  brain  and  cord  may  be  part  of  a 
general  anaemia,  or  may  be  due  to  a  morbid  congestion  of  other  oq 
or  parts  of  the  body  (collateral  unamiia).  Or  again  it  may 
spasmodic  contraction,  thickening,  or  other  obstruction  in  the  afferent 
arteries,  or  to  changes  within  the  cranium  and  vertebral  canal  which 
interfere  with  the  entrance  of  blood,  e.  g.  changes  which  diminish  the 
space  within  these  bony  cavities,  such  as  subarachnoid  effusion,  drop*/ 
of  the  ventricles,  tumors,  haemorrhages  beneath  the  dura  mater,  and 
so  on. 

Anmmift  of  the  brain  and  cord  is  general  or  local  according  to  the 
inducing  condition.     Local  anaemia  may  for  instance  be  caused  bj 
sure  of  a  branch  of  thesvlvian  artery  (middle  cerebral),  or  by  thi 
sure  on  the  cord  of  a  dislocated  vertebra  or  a  tumor  of  the  dura  mater. 

References:— Marsuall  Hall,  The  nervous  system  and  its  discuses  London 
1830;  MXTHX,  Reivhert's  Arch.  18M;  Reynolds  and  Bastian,  Jiey u old" s  System  of 
vted.  11.  London  1868;  Leyden,  Ucb.  Hirndrucku.  Hirnhewegumjcn,  I7rr/j,  Arck 
vol.  37;  F.  Jolly,  Untersuch.  lib.  d.  Gehirndruck  u,  d.  Btutbiwegung  §m 
Wftrzburg  1871;  E.  Pacjenstecuek,  Exp.  Studien  itb.  Gehirndruck  !, 
1871;  ALTHANN,  Beitrdge  z.  Physiol,  u.  Pathol,  d.  Circulation  Dor  pat 
Ackehmann,   Virch.   Arch,  vol,    15;    Nothnaoel,   Ziemssens   Vtj  JUL; 

Lanbois,  Cent,  /.  metL  Wise.  1887;  Mosso,  Kreislaufd.  Blutes  im  Othirn  L- 
1861;  HOXON,  Lanett  1,  1881;  Ross,  Diseases  of  the  nervous  system  n. 
1883;  Adamkjewicz.  Wiener  Sitzungsber.  lxxjivui,  1883;  Obe&stbwer, 
vn.  \m. 


636.     The  brain  and  spinal  cord  are  especially  liable  to  bjeniorrhag*, 
both   by  diapedesia  and    by    rupture  (Art.  27).     In   simple   conge 
hyperemia  some  amount  of  capillary  bleeding  is  not  uncommon. 
such  bleeding  is  an  almost  invariable  accompaniment  of  acute  inflamma- 
tory disorder  of  the  brain.     In  both  cases  the  extravasations  appear 
round  or  oval  specks  of  the  size  of  a  pea  or  smaller,  often  mottling 
cut  Burface  in  a  remarkable  way.     The  ertravasated  blood  lies  partly 
the  brain-tissue,  partly   in  the  sheaths  of  the  vessels.     In  the  latter 
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position  the  small  collections  of  blood  are  often  described  as  miliary  dis- 
serting aneurysms. 

in  pyaeinic  encephalitis  bacteria  are  sometimes  to  be  seen  in  the  ves- 
sels, and  look  as  if  they  gave  rise  to  capillary  haemorrhage  partly  by 
obstructing  and  partly  by  destroying  the  walls  of  the  vessels.  In  other 
cases  the  capillaries  have  undergone  fatty  degeneration. 

When  the  arteries  are  obliterated  by  sclerotic  thickening  of  the 
intima,  by  thrombosis,  or  by  embolism,  the  haemorrhages  arc  not  usually 
very  extensive;  these  changes  more  frequently  give  rise  to  a  number  of 
small  isolated  patches  of  extravasation. 

Extreme  venous  engorgement,  due  for  example  to  obstruction  of  the 
jugular  veins  or  thrombosis  of  a  sinus  in  ths  dura  mater,  frequently  gives 
rise  to  capillary  and  venous  haemorrhages  situated  chiefly  in  the  pia 
mater  and  the  ependyma  of  the  ventricles.  In  the  former  situation 
they  are  are  sometimes  so  massive  that  the  subarachnoid  and  subpial 
spaces  are  largely  filled  with  blood.  Engorgement  within  the  brain,  such 
as  results  from  large  tumors  or  old  extravasations,  usually  leads  to  the 
formation  of  numerous  small  circumscribed  patches,  lying  around  the 
capillaries  and  small  veins  either  in  the  sheaths  of  the  vessels  or  in  the 
nerve- substance  itself* 

Wounds,  compressions,  contusions,  and  concussions  of  the  brain  and 
cord  dne  to  traumatic  violence  give  rise  to  bleeding  whose  extent  is  of 
course  dependent  on  the  number  and  magnitude  of  the  ruptured  vessels. 

Extensive  spontaneous  haemorrhage  (apoplexy)  results  from  the 
rupture  of  an  artery,  aud  that  only  takes  place  when  tlie  arterial  wall 
has  from  degenerative  or  infiammatory  change  lost  its  normal  power  of 
resistance  (Arts.  297-300).  Aneurysmal  dilatation  (Art.  3u3)  usually 
though  by  no  means  always  precedes  rupture.  Increased  pressure  within 
the  arteries  (so-called  '  high  tension  '),  such  as  generally  accompanies 
the  hypertropbied  heart  and  contracted  kidney  of  chronic  nephritis  or 
arteriosclerosis,  is  apt  to  lead  to  the  rupture  of  diseased  vessels,  but  not 
of  healthy  ones. 

Spontaneous  arterial  hemorrhage  takes  place  most  frequently  in  and 
about  the  region  of  the  basal  ganglia  and  the  internal  capsule.  It  is  less 
common  about  the  pons,  crura,  cerebellum,  and  centrum  ovale.  It  is 
least  common  on  the  convexity  of  the  hemispheres. 

This  inequality  of  distribution  depends  on  the  fact  that  the  arteries 
of  the  base  are  subject  to  a  higher  blood-pressure  than  the  smaller  ves- 
sels which  pass  from  the  arterial  network  of  the  pia  mater  into  the  gray 
matter  of  the  cortex.  This  is  especially  true  of  the  brandies  of  the 
sylvian  artery  which  supply  the  basal  ganglia  and  the  internal  capsule. 

Arterial  haemorrhage  results  in  disintegration  of  the  nerve-tissue  and 
ganglia  over  a  more  or  less  extensive  area,  and  in  compression  of  the 
parts  surrounding  the  area.  Only  in  the  smallest  capillary  hemorrhages 
can  the  nerve- tissue  escape,  and  then  it  is  simply  compressed  by  accumu- 
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lation  of  blood  in  the  circum vascular  sheaths.  Rupture  of  the  smallest 
arteries  produces  hemorrhagic  foci  varying  from  the  size  of  a  pea  to  that 
of  a  hazel-nut;  in  t ho  case  of  the  larger  branches  ruptun 
entire  segments  of  brain-tissue,  such  as  the  greater  part  of  the  baol 
ganglia  of  one  side,  together  with  part  of  the  contiguous  white  m\r 
Btance,  or  the  whole  white  centre  of  one  occipital  lobe, 

A  recent  hemorrhagic  patch   forms  a  soft  dark-red   coagula 
pulpy  mass,  containing  fragments  of  disintegrated  nerve-tissue.     WTwa 
the  haemorrhage  is  large  the  remainder  uf  the  brain  is  anaemic,  the  con- 
volutions more   or  less  flattened   by  pressure,  and  the  furrows  effaced. 
Round  the  chief  focus  lie  a  varying  number  of  smaller  foci  mottlii 
cut  surface,  and  due  to  the  disturbance  of  the  cireuiu  up  bjrtte 

primary  hemorrhage.     If  the  rupture  takes  place  in  the 
of  a  ventricle,  blood  may  pass  into  its  cavity  and  thence  through  the 
transverse  fissures  into  the  subarachnoid  spu<v. 

Blood  extravasated  into  the  cortex  is  apt  to  collect  beneath  the  pii 
mater  and  may  also  penetrate  to  the  subarachnoid  space.  In  hamw- 
rhage  from  meningeal  arteries  these  spaces  are  naturally  the  main  Ml 
of  extravasation,  the  brain-substance  being  affected  only  in  a  secoadirr 
manner.  When  the  arachnoid  membrane  is  ruptured  we  have  alsowb- 
dural  accumulations  of  blood. 

As  coagulation  takes  place,  the  hemorrhagic  mass  contracts  and  the 
watery  portions  of  the  blood  are  in  part  removed  by  means  of  the  blood- 
vessels and  lymphatics.     The  initial  compression  of  surrounding  parti  u 
thus  gradually  diminished  and  at  length  ceases.     At  the  same  timetbr 
clot  changes  color  and  becomes  reddish-brown.     Presently  some  of  U»e 
coloring  matter  (hemoglobin)  is  absorbed,  tinging  with  yellow  I 
around.     At  length  the  whole  mass  disintegrates  (Art.  68),  th 
is  in  course  of  time  absorbed  (Arts.  638,  642),  and  the  space  so  vacated 
is  filled  up  either  by  exuded   liquid  or  by  the  contraction   and   falling 
together  of  its  walls.     In  the  latter  case  a  corresponding  dil .> 
the  subarachnoid  space  or  of  the  ventricles  must  take  place.     When  lb* 
apace  is  tilled  with  liquid  wo  have  what  is  called  an   apoplectic  I 
when  the  space  is  effaced  by  contraction  of  its  walls  we  have  an  apoplef* 
ilv  cicatrix.  In  either  case  there  is  usually  some  thickening  and  in 
tion  of  the  walls  (Art.  639),  which  are  stained  of  a  yelltfw,  brownish-red, 
or  brown  color,  while  some  of  the  pigment  derived  from  the  extrava»t»fl 
blood  remains  unabsorbed  as  brown  flakes  and  granules  of  ferric  hydrate, 
with  perhaps  a  few  particles  or  crystals  of  hematoidin.     The  iuduratioD 
is  due  partly  to  fibrous  hyperplasia  of  the  sheaths  of  the  blood -read* 
partly  to  proliferation  of  the  neuroglia. 

When  the  hemorrhage  is  small  and  confined  to  the  sheaths  of  th* 
vessels  and  so  does  not  involve  any  destruction  of  nerve-tissue,  the  pro- 
ducts of  disintegration  of  the  extravasated  blood  are  for  the  meet  pari 
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carried  off  by  the  circum vascular  lymphatics,  though  granules  of  pig- 
ment frequently  lie  for  a  lung  time  embedded  in  the  adventitial  sheaths. 

Our  knowledge  of  the  genesis  and  history  of  spontaneous  haemorrhage  En  the 
brain  h  largely  due  to  Charcot  (Lea  maladies  des  vieiltards  Paris  1867,  Diseases  of 
old  age  (New  Syd,  Sue  )  London  1881),  He  affirms  that  email  or  miliary 
aneurysms  (described  by  Virchov  iii  Virrh.  Arch,  vol.  3;  see  also  Bouchard, 
Pathology  of  eerebrat  haanorrhage  Loudon  1H72)  are  always  present,  and  some- 
times in  great  numbers,  in  cases  of  arterial  haemorrhage.  They  are  due  bethinks 
to  periarteritis  which  lends  to  infiltration  and  thickening  of  the  adventitial  and 
pial  sheaths,  and  to  atrophy  of  the  muscular  coat.  The  author  finds  that  Charcot's 
statement  applies  only  to  a  certain  number  of  cerebral  and  spinal  haemorrhages. 
The  aneurysmal  dilatation  does  not  always  precede  rupture:  and  as  to  the  oaDM 
of  the  dilatation  he  agrees  with  Zenker  (Xaturforaelterversamndttng  in  Lefptfg 
'.  Eichler{Z>.  Arch.f.  kiin.  Med.  xxii.),  Coats  (Trans,  internat,  vied,  con- 
gress L  London  1881),  Lgwenfeld  (Arbeiten  ana  dent  pathologisehen  Institttt  zu 
JiQneken  1880).  and  others,  that  it  may  be  due  to  atheromatous  degeneration,  or 
even  to  primary  degeneration  of  the  muscularis  alone.  This  last  1b  not  always  of 
an  amyloid  nature,  as  Roth  maintained  {Corresp,  /.  Schweizer  Aerzte  1874);  at 
least  eases  occur  in  which  the  muscular  fibres  are  either  simply  absent  or  exhibit 
a  fatty  or  hyaline  change  which  gives  no  iodine- reaction  (Paget,  Surg.  Path- 
London  186J),  The  accumulation  of  celts  and  the  fibrous  thickenings  in  the 
sheaths  of  the  vessels  described  by  C  hah  lot  are  doubtless  in  some  instances  of  a 
secondary  nature.    See  Charlewoqd  Turner,  Trans.  Path.  Soc.  xxxv.  1384. 

The  *  miliary  dissecting  aneurysms'  (first  described  by  Kollikkr  in  1848) 
are  most  frequently  met  with  incases  of  acute  inflammatory  congestion.  The 
term  is  strictly -speaking  incorrect,  inasmuch  as  the  blood  does  not  collect  between 
the  media  and  the  adventiiiu  (Art.  309),  but  between  the  vessel-wall  and  the 
pial  sheath. 

Both  ruptured  and  unruptured  aneurysms  of  the  cerebral  vessels  may  be  filled 
op  with  white  or  laminated  clot  and  so  become  obliterated. 


637.  (Edema  of  the  brain  and  cord  is  characterized  chiefly  by 
abnormal  moist nesa  of  the  gray  and  white  matter,  so  that  it  has  a 
glistening  appearance  on  section.  Owing  to  the  peculiar  structure  of  the 
central  nervous  system  the  dropsical  liquid  accumulates  not  so  much  in 
the  parenchyma  of  the  nerve-tissue  itself  as  in  the  wide  lymph -spaces 
which  it  contains.  These  are  chiefly  the  pial  sheaths  of  the  vessels,  the 
ventricle^  the  central  canal  of  the  cord,  and  the  subarachnoid  and  pial 
spaces.  We  thus  distinguish  oedema  of  the  nerve-tissue  from  cedema  of 
the  pial  sheaths  of  the  vessels,  of  the  membranes  {hydrops  mmtnf4U*)f 
of  the  ventricles  (hydrops  veniriculorum  or  hydrocephalus  inter nus). 
aud  of  the  central  canal  (hf/flromi/clia).  In  dropsy  of  the  sheaths  of  the 
vessels  the  circum  vascular  lymph-spaces  are  distended  with  liquid,  so 
that  the  vessels  appear  insulated  as  they  ruu  through  the  tissue.  Some- 
times small  cysts  are  thus  formed  (SchlEsingek)  with  a  vessel  running 
axial ly  through  them. 

In  oedema  of  the  membranes  there  is  always  an  increase  of  the  sub- 
arachnoid liquid,  more  rarely  of  that  in  the  subdural  space  (/tycfrocepfuilttt 
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externus).     Over  the  surface  of  the  brain  the  sulci  appear  somewhat 
widened  out.     This  change  sometimes  extends  over  the  whole  brain  and 
cord,  sometimes  is  limited  to  a  particular  region:  in  the  latter  casethe 
boundary  of  the  dropsical  part  is  indefinite  or  it  is  so  sharply  defined 
that  the  distended  subarachnoid  and  pial  spaces  resemble  . 
vesicular  oedema).     These  dilatations  are  met  with  both  on  the  surf** 
and  in  connection  with  the  processes  of  the  pia  mater  which  lie  iu-w 
the  ventricles,  namely  the  telae  eboroidese  and  their  plexus 
especially  sometimes  carry  cysts  of  the  size  of  a  bean  or  larger  and  filled 
with  clear  liquid.     The  cyst-walls  consist  of  vascular  connective  ttfNl 
covered  externally  with  flat  polygonal  epithelium  and   in  witii 

endothelium.  The  cavity  of  the  cyst  is  often  traversed  by  vessels  and 
delicate  fibroid  bands.  Small  cysts  of  this  kind  are  of  no  great  impor- 
tance, but  the  larger  ones  may  cause  serious  compression  of  the  bmi 
and  lead  to  disturbance  of  its  functions. 

Ventricular  dropsy  implies  the  distention  and  dilatation  of  one  or  ill 
the  ventricular  cavities:  hydromyelia  leads  to  cylindrical,  fusiform,  glob- 
ular, or  more  rarely  saccular  dilatations  of  the  central  eanaL 

The  causation  of  accumulations  of  liquid  within  the  central  nerrooi 
structure  is  not  entirely  the  same  as  that  of  dropsy  in  other  organs:  fcoi 
certain  exteut  they  are  of  a  peculiar  nature,  and  to  understand  them  fe 
must  somewhat  widen  our  notion  of  what  dropsy  implies. 

An  <  edema  of  engorgement  may  take  place  over  say  the  whole  of 
the  brain  whenever  the  outflow  of  venous  blood  from  the  cranial  ca 
is  impeded.     This  occurs  suddenly  when  the  heart  is  paralyzed,  as  in 
some  casvjs  of  typhoid  (Br/HL,  Kkapelin'),  when  the  vein-  .ion 

mater  are  occluded  by  thrombosis,  etc.     Chronic  disease  of  the  heart  or 
lungs  impeding  the  circulation  will  in  like  manner  give  rise  to  chi 
o&dema.     Acute  engorgement  usually  leads  to  accumulation  of  liqii 
the  parenchyma  of  the   brain  as  well  as  in   the  subarachnoid  tissue, 
chronic  engorgement  usually  in  the  latter  only  or  chiefly. 

Local  code  ma  of  engorgement  is  very  common  round  abont  hsmor* 
rhagic  foci,  tumors,  localized  vcuous  thromboses,  etc.     When  by  reason 
of  a  tumor  or  of  inflammatory  change  the  outflow  of   blood  from  the 
choroid   plexuses  is  impeded,  and  the  outflow  of  cerebrospinal  Ei 
from  the  ventricles  and  central   canal  is  at  the  same  time    checked, 
liquid   will   accumulate  to  a  greater  or  less  extent   in   these  cavities 
and  distend    them.       According   to   Laxgiiaxs    fusiform    an 
saccular  dilatations  of  the  central  canal  are  sometimes  produced  by  thii 
cause;  they  project  into  the  posterior  longitudinal  Assure  of  t  . 
and  usually  take  a  downward  direction.     He  also  states  that  clefta  or 
spaces  containing  effused  liquid  occasionally  appear  in  the  gray  matter  of 
the  posterior  commissure  and  of  the  anterior  and  posterior  horns;  thttt 
may  fitly  be  described  as  dropsical  lacuiue. 
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The  so-called  hydremic  dropsy  occurs  chiefly  in  connection  with 
nephritic,  and  affects  the  brain- substance  as  well  as  the  membranes. 

Inflammatory  oedema  Is  set  up  within  the  sttfatttnee  of  the  brain 
and  curd  in  the  neighborhood  of  foci  of  inflammation;  sometimes  also 
around  tumors  and  patches  of  softening.  In  the  membranes  it  may  be 
the  chief  symptom  of  a  slight  meningitis,  though  it  accompanies  almost 
every  form  of  localized  disease  of  the  superficial  parts  of  the  central 
nervous  system.  In  the  ventricles  and  central  canal  it  results  from  in- 
flammatory changes  in  the  vessels  of  the  plexuses  and  the  ependynia, 
and  is  sometimes  very  extensive.  It  is  acute  or  chronic  according  to  the 
affection  which  induces  it.  When  the  inflammatory  effusion  in  the  ven- 
tricles is  abundant  the  convolutions  are  compressed  against  the  skull 
and  flattened,  while  the  blood  and  lymph  are  gradually  squeezed  out  of 
the  enveloping  membranes. 

Acute  general  congestive  (pdeilia  of  the  brain  is  said  to  be  common- 
est in  children  and  as  a  result  of  acute  congestive  hypsnemia.  The 
sudden  congestion  increases  the  intra-cranial  pressure,  and  so  compresses 
the  capillaries  and  veins  that  the  outflow  of  blood  from  the  meninges  is 
hindered:  in  this  way  secondary  engorgement  and  oedema  arc  produced 
(Huoljenik). 

It  is  not  possible  to  distinguish  sharply  between  congestive  and  in- 
flammatory oedema:  on  the  contrary  it  is  highly  probable  (Jurgensen) 
that  so-called  congestive  cede  ma  often  represents  merely  an  early  stage  of 
a  rapidly  fatal  inflammation  (Arts,  652,  053). 

When  the  brain  ami  cord  diminish  in  size,  the  Bpace  they  leave  un- 
occupied is  usually  filled  up  by  the  collection  of  liquid  in  the  subarach- 
noid space:  this  is  described  as  meningeal  dropsy  ex  vacuo.  Some- 
times the  ventricles  are  at  the  same  time  dilated.  The  volume  of  the 
brain  may  diminish  rapidly  as  in  extreme  anssmia,  profuse  diarrhoea,  in- 
fantile mar  ismns,  etc.  or  slowly  and  gradually  as  in  senile  atrophy.  The 
like  happens  to  a  limited  extent  when  parts  of  the  brain  or  cord  lying 
just  beneath  the  ependyma  or  pia  mater  are  lost  in  consequence  of  some 
destructive  process.  When  the  nerve-substance  in  the  interior  of  the 
central  organs  undergoes  atrophy  the  space  vacated  is  sometimes  filled 
by  liquid  gathering  in  the  circum vascular  channels  of  the  affected  re- 
gion itself.  This  is  especially  apt  to  occur  when  the  atrophy  has  been 
preceded  by  abnormal  dilatation  of  the  vessels  or  distention  of  the  lym- 
phatics within  the  brain,  so  that  the  circum  vascular  lymph-spaces  are 
already  abnormally  capacious.  If  the  condition  is  wide-spread,  affect- 
ing a  considerable  number  of  vessels,  the  brain  on  section  appears  rid- 
dled with  perforations  and  the  condition  is  referred  to  as  etat  criMS 
(Art.  043). 

Extensive  loss  of  substance  in  the  interior  of  the  brain  or  cord, 
whether  due  to  haemorrhage,  softening,  or  inflammation,  leads  (after  ab- 
sorption of  the  detritus)  to  the  formation  of  cavities  which  are  ^w^rakV^ 
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filled  up  in  part  by  clear  or  turbid  liquid:  these  lire  d»  ;ia  cjttt. 

If  they  are  small  and  numerous  the  apparent  perforation  of  the  tL-saeii 
also  described  as  iUU  <  riblt  (*  Gruyere  cheese  condition  ';  see  Savage 
and  White,  Tram.  Path,  Soc,  xxxiv.  1883). 

Vesicular  UMlerna  or  cysts  of  the  pia  mater  would  appear  to  depend 
on  the  presence  of  closed  lyraph-spaces,  congenital  or  acquired,  in  the 
pia  mater  and  subarachnoid  tissue. 

An  interesting  affection  of  the  cord  called  syringomyelia  should  be 
mentioned  in  this  connection.     The  term  is  applied  to  a  condition  in 
which  fissures  and  cavities  occur,  chiefly  in  the  posterior  graj       rumiaaure 
and  about  the  median  plane,  and  often  extending  longitudinal! 
considerable  distance.     Not  infrequently  the  excavation  extends  int 
posterior  horns,    traversing  them    sometimes    transversely 
obliquely,  or  into  the  posterior  columns;  very  rarely  extending  as  Ur 
as  the  anterior  horns,  the  anterior  commissure,  or  the  lateral  colum 

These  fissures  and  cavities  may  occur  in  any  part  of  the  cord. 
have  even  been  observed  in  the  medulla  oblongata  (S< ;iu  ltze). 
are  always  enclosed  by  a  delicate  more  or  less  cellular  neurogliar  ti 
and  are  in  part  due  to  tho  breaking  down  of  some  gliomatou 
tion  of  this  tissue.     Their  contents  are  either  clear  liquid  or  a  kind  of 
hyaline  jelly.    The  proliferation  which  precedes  their  excavation  start* 
as  a  rule  in  the  neuroglia  about  the  central  canal,  though   it  may  also 
originate  in  remoter  portions  of  either  gray  or  white  matter.      From  the 
facts  at  present  before  us  it  seems  likely  that  the  starting-point  in  mart 
cases  is  some  congenital  histological  anomaly  in  tho  posterior  commissure, 
which  interferes  with  the  closure  of  the  central  canal  and  so  with  the  de- 
velopment of  the  posterior  columns.  In  many  cases  syringomyelia  is  thu* 
a  consequence  of  congenital  hydromyelia  (Leyden),  and  that  either  be- 
cause some  aba  trie  ted  remnants  of  the  medullary  tube  persist  behind  the 
central  canal,  or  because  malformation  of  the  central  canal  is  assoi  ■ 
with  histological  changes  in  the  parts  about  it  which  predispose  to  ab- 
normal proliferation  and  subsequent  disintegration  of  tissue  (Art 
With  reference  to  the  supposed  abstraction  and  persistence  of  parta  of 
tho   medullary   tube  it  should  be    mentioned   that    several    observer* 
(Schuppel,   Pick)   have  recorded   instances   of  duplication   and  erw 
triplication  of  the  central  canal  for  some  part  of  its  length,  each  tube 
being  lined  with  cylindrical  epithelium. 

Various  explanations  of  syringomeylia  have  been  given.  Simon  and  F. 
Sohultze  refer  it  to  the  disintegration  of  proliferous  neuroglia.  La^ghijs 
maintains  that  obstructions  to  the  flow  of  blood  or  lymph,  such  as  are  caused  f"r 
example  by  the  growth  of  tumors,  give  rise  to  dilatations  and  even  sacculation* 
of  the  central  canal.  Such  saccular  diverticula  extend  through  the  posterior 
columns  and  adjacent  parts  usually  in  a  downward  direction,  and  so  form  as  » 
were  a  segment  of  a  second  canal  behind  the  central  canal.  Dropsical  lacun* 
may  also  be  formed  by  the  collection  of  gelatinous  liquid  in  the  gray  commissure 
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and  the  posterior  horns.  The  appearances  would  thus  be  accounted  for.  Leyden 
regards  syringomyelia  as  resulting  from  congenital  hydromyelia  in  the  manner 
described  in  the  text,  Westphal  takes  a  like  view,  which  is  rendered  at  least 
possible  by  the  fact  that  the  central  canal  even  in  a  foetus  of  the  fifth  month  still 
extends  to  the  posterior  margin  of  the  cord, 

Ziegler  agrees  with  those  who  think  the  affection  is  essentially  due  to  an  ex* 
cavation  of  proliferous  neuroglia.  Langhans  is  no  doubt  right  in  stating  that 
tumors  of  the  cord  and  medulla  give  rise  to  very  i*emarkabie  dilatations  of  the 
central  canal,  and  it  is  not  hard  to  believe  that  actual  diverticula  are  occasion- 
ally produced.  But  these  should  properly  be  considered  as  cases  of  hydromyelia, 
and  they  du  not  exclude  the  possibility  of  an  excavation  of  proliferous  tissue;  to 
this  latter  it  would  perhaps  bo  well  to  limit  the  term  syringomyelia.  Probably 
too  we  shall  be  right  in  referring  the  whole  process  to  a  congenital  anomaly  of 
development,  the  proliferation  depending  on  some  morbid  structure  of  the  neu- 
roglia, accompanying  or  following  upon  defective  closure  of  the  canal  or  defec- 
tive elaboration  of  the  gray  or  white  matter  in  its  neighborhood. 

References  on  syringomyelia  and  duplication  of  the  central  canal: — Nonat, 
Archives  generates  1838;  Gull,  Guy's  Hasp.  Reports  vw.  (1862);  Hallqpeau, 
Archives  ge'ne'rales  1871-72;  Virchow,  Virch.  Arch,,  vol.  27;  Kesteyen,  St. 
Barth.  Hosp.  Reports  vin.  (1872);  Westpuau  Arch.  f.  Psychiatric  v.  (1874), 
Brain  yt.  (1883);  Simon,  ibid.;  Leyden,  Klituk  d.  Mihckenmarkskr,  il  1877,  Virch. 
Arch.  vol.  68;  StrGmpelL,  Arch.  f.  Psych.  X.;  Friedreich,  Virch.  Arch.  vols. 
26,  27;  Grimm,  ibid.  vol.  48;  Langbans,  ibid.  vol.  85j  Reisinger,  ibid.  vol.  98;  F. 
SCHULTZE,  ibid,  vol.  87;  SCHUPPBL,  Arch.  d.  Hctlk.  vi.  f  1864);  Pick,  Arch.  f. 
Psych,  vin.;  Witkowkkx  Arch.  /.  Psych.,  Xiv.  (1833J;  FURSTXER  and  ZacHER. 
ibid,  xiv.;  Taylor,  Trans.  Path.  Soc.  XXIX.  (1878),  xxxv.  (18841;  Whipham,  ibkl. 
xxxii.  (1881);  Krauss,  Virch.  Arch.  vol.  101;  Harris,  Brain  VIII.  (1886). 

On  cysts  of  the  meninges,  choroid  plexus,  etc.:— Zenker.  Virch.  Arch,  vol.  19; 
Haeckel,  ibid,  vol.  10;  Luschka,  Die  Adergejtechte  d.  metisch.  GeJiirnes  Berlin 
1855,  Rokitansky,  Path.  Anat.  in.  London  lftlG;  Ripping,  Cystoide  Degen.  d. 
Jlirnrimie,  Ally.  Zeitschr,  f.  Psych,  vols.  30,  33  (1874-65);  Schqpfhagen,  Wiener 
Sitziingsber.  lxxjv.  (1876);  Sculesinoer,  Arch*  f>  Psycii.  x.;  Arndt,  Virch.  Arch. 
vols.  63,  72. 

According  to  Eubl  {Henle  u.  Pfeuffer's  Zeitschr.  f.  rat.  Med.  iv.  (1858))  the 
amount  of  water  in  the  brain  in  typhoid  fever  increases  up  to  the  beginning  of 
the  third  week,  the  increase  amounting  to  0  or  10  per  cent  above  the  normal. 
16 


OHAPTEE    XOIV. 

SIMPLE  AND  DEGENERATIYE  ATROPHY. 

638.     In  all  degenerative  processes  atfecting  the  central  m 

system  the  nerve-elements  are  the  first  to  disintegrate  and  disaj 
while  the  neuroglia  frequently  persists  unchanged  or  actually  increase* 

Gang!  ion-eel  is  atrophy  by  simple  shrinking  of  their  protoplasm 
without  visible  change  of  structure;  when  they  lose  their  processes  they 
appear  as  little  shrunken  specks  (Figs.  257,  258,  Art,  640)  and  at  length 
disappear  altogether:  this  is  simple  atrophy. 

Pigmented  ganglion-cells  as  they  shrink   appear  to  be  still  mow 


Fig.  250.    Defeneration  or  cells  a»d  rune?  raoa  ma  cerebhal.  co 

{FYom  the  border  of  an  tncephalittc  paicK  eight  days  old ;    tk9  preparation  macerated  in  . 

fluid  and  then  teased  out:  X  800.) 
a,    swollen  and  hyaline  ganglion-cells,  with  pro-      a,,  c^ll  resolved  Into  oil-globules 

cesses  already  splitting  up  b%    axis  eylln  Ur  swauun  up  and  splitting 

a,,  pale  denucieated  cell  beginning  to  split  Into      c,     normal  ganglion  cell 

fragments 

deeply  tinted;  indeed  it  sometimes  looks  as  if  the  actual  amount  of 
ment  were  increased  during  the  atrophic  process.  This  form  has 
called  pigmentary  atrophy. 

In  acute  destruction  of  the  ganglion-cells,  such  as  occurs  in  t 
neighborhood  of  iuflamed  areas,  after  sudden  compression,  anaamicand 
hemorrhagic  softening,  and  so  on,  the  cells  and  their  processes  fre- 
quently swell  up  (Fig.   250)  and  become  pale  and  hyaline  (a).    Some- 
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times  vacuoles  appear,  and  the  nuclei  partake  of  the  general  swelling. 
After  a  time  the  cells  split  up  and  dissolve  away  (a,),  the  nuclei  at  the 
same  time  disappearing.  Fatty  degeneration  of  the  cells  may  also 
occur  (a%)  under  the  same  conditions,  hut  it  is  more  common  in  cases 
where  chronic  or  recurrent  disorder  of  the  circulation  leads  to  defective 
nutrition  of  the  cells.  In  such  cases  it  may  he  the  only  change  that  is 
perceptible:  it  may  occur  in  patches  or  extend  over  the  cortex.  Fatty 
change  of  this  kind  is  met  with  in  many  forma  of  mental  disease. 

When  the  ganglion-cells  have  once  perished,  whether  from  inflam- 
mation, anaemia,  sudden  compression,  or  other  cause,  and  do  not  atone© 
dissolve,  they  sometimes  undergo  calcification  (Fig*  251),  becoming  as 
it  were  tightly  crammed  with  particles  and  spherules  of  calcareous  mat- 
ter.    Feiedlandes  found  a  calcified  ganglion-cell  thirteen  days  after  a 


(JVom  the  brain  of  a  Kemiplcyic  idiot  with 
unilateral  hydrocephalus ;  X  300.) 


CORJD    FHOH 


{White  matter  teased  out :  X  800.) 

a,  nezre-flbre  with  coagulated  myelmo 

b,  axis-cylinder  with  my  HI  no  attached 

c,  naked  axis-cylinder,  c,  another  much  swollen 
rf,  frwe  globules  of  myellna 

e,  free  detritus 

/,   prranulft-flpherea (calls  crammed  frith  detritus) 

g,  small  round-cells  <  leucocyte!) 


woand  of  the  part.  In  chronic  diseases  the  cells  sometimes  take  on  a 
glistening  wax-like  appearance,  a  change  which  has  been  described  as 
sclerosis  of  the  ganglion  cells. 

In  the  degeneration  of  nerve  fibres  (at  least  of  the  mcdullated 
kind)  the  medullary  sheath  is  the  first  part  to  disintegrate.  When  for 
example  a  portion  of  the  brain  or  cord  is  destroyed  by  traumatic  violence 
or  by  anaemic  or  inflammatory  softening,  the  disintegrated  tissue  con- 
tains nerve-fibres  whose  sheath  consists  of  myeline  in  a  peculiar  state  of 
coagulation   (Fig.    252  a)f  together  with    naked    or    BtoaAiVAaRSa  vsm*- 


A  hqnid  and  of  white  blood -eel  Is  from 
>4etritu*  dissolves  in  the  exudation 

kinder  is  taken  np  chiefly  by  the  white 
rr4    ■veline-carriere  and   fat  ff  ran  ale  cellf 
TV  latter  are  alwars  present  when  dian 
^*  «*.     If  blooj  should  hare  escaped  from  the 
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iek  during  the  process,  pigment-granule  cells  (Fig.  253  AJ  will  also] 
be  found. 

The  free  detritus  and  the  carrier-cells  arc  in  the  course  of  time  eon- 
Teyed  into  the  circumvascular  lymph-channels  {Fig.  253  c)  of  the  af- 
fected region  and  by  them  removed. 

When  the  degeneration  is  extensive  not  only  the  neighboring  lym- 
phatics but  also  those  more  remote  are  crammed  with  granules  and 
granule-carrying  cells.  If  these  reach  the  meshes  of  the  pia  mater  or 
the  subarachnoid  space  they  give  the  tissue  a  milky  and  turbid  appear- 
ance. 

Corpora  amylacea  (Art.  61),  which  are  normally  met  with  in  the 
brain-tissue,  are  found  in  increased  numbers  where  degeneration  has 
taken  place. 

Regeneration  of  the  nerve  elements  of  the  brain  and  cord  appears 
never  to  occur,  at  least  in  man.  When  ganglion-cells  and  the  nerve- 
tracts  corresponding  to  them  are  once  destroyed,  the  functions  they  per- 
formed can  only  be  restored  by  the  substitution  of  equivalent  centres 
and  tracts  capable  of  functionally  replacing  them. 

The  above-mentioned  form  of  disintegration  of  the  myeline  of  nerve-fibres  is 
usually  described  as  fatty  degeneration,  inasmuch  as  the  myeUne-detritus  after  a 
time  gives  the  m  I  croc  hem  ical  reactions  of  fat. 

When  the  tissues  of  the  brain  and  cord,  with  their  membranes  and  lymphatics, 
are  found  to  contain  granule-carrying  cells,  it  may  in  general  be  regarded  as 
evidence  that  disintegration  of  nerve  substance  has  taken  place  at  some  place  or 
other.  According  to  Jastrowitz  {Arch.  /.  Psych.  M.)  this  applies  only  to  persons 
more  than  seven  months  old.  From  the  fifth  month  of  gestation  to  the  seventh 
month  after  birth  such  granule-cells  occur  normally  in  various  parts  of  the  cen- 
tral nervous  system,  depending  on  the  stage  of  growth:  they  appear  to  be  con- 
nected with  the  development  of  the  medullary  nerve-sheaths.  According  to 
Boll  the  material  for  the  formation  of  these  sheaths  is  brought  to  the  fibres  by 
migratory  cells.  Formerly  their  presence  was  supposed  to  indicate  a  morbid 
change  described  as  congenital  encephalitis,  ViacHOW  has  however  re-asserted 
(Berl.  klin.  Woch.  46,  1883)  the  pathological  nature  of  the  granule-cells  found  in 
the  brain  of  new-born  infants,  arguing  that  the  granules  give  the  microchemical 
reactions  of  fat  but  not  those  of  myeline,  that  they  are  not  constantly  found, 
and  that  they  are  accompanied  by  swelling  of  the  neuroglia-celU  and  multiplica- 
tion of  nuclei,  and  that  occasionally  some  degeneration  of  nerve-tissue  is  present. 
The  granule-cells  are  either  scattered  diffusely  or  grouped  in  clusters  which  form 
opaque  white  patches  on  the  grayish-red  surface  of  the  foetal  brain,  and  are  quite 
visible  by  the  unaided  eye. 

Not  infrequently  the  pia  mater  about  the  base  of  the  brain  exhibits  a  deep- 
brown  staining.  It  is  usually  due  to  an  exceptional  development  of  the  stellate 
pigment-cells  normally  found  in  the  pia  mater,  and  is  therefore  not  pathological. 
Morbid  pigmentation  of  the  membrane  is  a*  we  have  seen  sometimes  caused  by 
hemorrhagic  effusions. 

The  mode  in  which  the  amyloid  concretions  are  produced  is  not  certainly 
known.  CECt  has  recently  (Transunii  d.  real,  aoaad.  dei  Lincei  v.)  called  nttcn- 
lion  to  the  fact  that  they  do  not  always  give  the  iodine- reaction,  while  they  are 
stained  brown  or  black  by  perogrnic  acid,  differing  in  this  from  ordinary  amyloid 
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substance.     In  their  double  refracting  power  and  in  their  reactions  they 
myeline,  and  Ceci  suggests  that  they  may  consist  of  or  be  derived  from  thai  sab- 
stance. 

The  question  of  the  regeneration  of  the  tissues  of  the  central  nervous  system 
and  especially  of  the  cord  has  frequently  been  the  subject  of  experimental 
enquiry.  H.  MILLER  experimented  on  lizards  and  ttshes  (Ueb.  Regeneration  <L 
Wirbelsdule  u.  d.  Rtickenmarkes  Frankfort  1864),  Mashjs  and  Vaslaik  Mem. 
de  Tacad.  de  Belgique  xxi.  (1870))  on  frogs,  while  Brown.SSquard  {Go*.  mM 
1849,  '50,  '51),  Eiohhorst  and  Nauxyn  (Arch.  f.  exp.  Path,  u.),  Dextan  (Reek,  ma- 
la  rigindration  de  la  moMletpini&re  In.  Diss.  Berne  1875),  and  Schirfperdbckei 
(Virch.  Arch,  vol,  P7)  used  dugs.  Some  of  the  results  were  negative,  otfaen 
pointed  to  functional  and  histological  regeneration  of  the  severed  cord.  Never- 
theless it  cannot  be  considered  as  proved  that  this  regeneration  takes  place  is 
mam  mat  b. 

References  on  the  behavior  of  ganglion-cells  and  nerve-fibres  in  degenen- 
tion:— Vraceow,  Virch.  Arcli.  vols.  10,44,50;  Leydex,  Klinikd.  Ruckenrnarkskr. 
1874-76,  Zeitschr.  f.  klin.  Med.  i.  (£879);  Obersteinsr.  Wiener  mea\  Jahrb,  v 
(1879);  Jahn,  Arch*  f.  P*tjch.  vm  ;  ZlffKlR,  Arch.  f.  Ophtlialm.  11.;  M&LLC& 
Beitr.  zar path.  Atutt.  d.  Rilckemnarkes Leipzig  1871;  Ch.uicot,  Maladies  du  tyd 
new.  Paris  1S77^S0;  Diseases  of  the  nervous  system  (Sow  Syd.  Soc.)  London 
1876-80;  Meschede,  Virch.  Arch.  vol.  34;  Monies,  8  Jahrb.   190,  19$  (t 

summary  of  recent  memoirs  on  nervous  diseases);  WlEGEit,  Vtrch.  ArcJi.   f 
references  on  hyaline  degeneration  of  cerebral  vessels);  Hadlich,  ibid.  vol*  4fi; 
Salvioli,  Rivista  din.  di  Bologna  10.  1878;  Rotb,  Fifth.  Arch,  vol 
lander,  ibid.  vol.  88.    The  last  three  authors  refer  specially  to  •  r>n  of 

ganglionic  I  Is  either  as  an  accompaniment  of  degeneration  or  as  aa  independent 
affection,  Virchow  met  with  it  chiefly  as  a  consequence  of  concussion  of  the 
brain.  On  senile  degenerative  changes  in  the  cells  of  the  cortex  see  Kostjc 
and  Hes3,  Wiener  msd.  Jahrb.  1896. 


: 
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888.  When  a  largo  area  of  nerve-tissue  is  destroyed  the  nearo'l 
is  apt  at  the  same  time  to  undergo  partial  necr" ria,  <>t  at  least  to  show 
evidence  of  fatty  degeneration  in  its  tissue-cells  (Fig.  253  «).  In  lib- 
manner  the  endothelium  of  the  pia  mater  and  of  the  blood-vessels  may 
become  fatty.  When  the  destruction  of  tissue  is  less  extensive  the  nero- 
elements  alone  persist,  while  the  neuroglia  with  its  vessels  and  their 
porting  fibrous  structures  remain  intact. 

After  absorption  of  the  products  of  disintegration  of  the  n 
elements  the  neuroglia  of  the  white  matter  of  the  brain  has  the  appear- 
ance of  a  network  of  anastomosing  stellate  cells  (Fig.  254  bbv).  Tbe 
fibrils  of  these  cells  are  very  fine,  and  in  hardened  sections  at  least  haw 
a  granular  appearance,  which  is  most  marked  in  recent  preparations 
where  the  degeneration  is  not  advanced.  When  the  absorption  of  tho 
nerve-tissue  is  incomplete,  the  meshes  of  the  connective  tissue  contain 
particles  of  detritus  and  granule-carrying  cells  (Fig,  25  ? 

The  white  matter  of  the  cord  in  degeneration  resembles  that  of  the 
brain  (Fig.  255  B),  but  the  network  (c)  of  connective  tissue  which 
originally  surrounded  the  parallel  nerve- fibres  appears  much  more  regular 
and  at  the  same  time  stouter.     The  meshe3  contain  either  liquid  or  the 
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detritus  of  the  nerve- fib  res  together  with  granule- eel  Is  (a?)  and  a  few 
Jen  oocytes. 

The  neuroglia  of  the  gray  matter,  like  that  of  the  white,  may  persist 
after  the  nerve-elements  have  disappeared.  The  tissue  in  hardened  sec- 
tions appears  granular  (Fig,  258)  and  beset  with  the  nuclei  of  neuroglia- 
cells.  In  the  cortex  of  the  brain  fibrils  make  their  appearance  which  at 
their  intersections  exhibit  small  masses  of  protoplasm  with  or  without 
nuclei.  Here  and  there  cells  can  be  seen  giving  of!  procesees  resembling 
the  fibrils.  As  degeneration  proceeds  a  delicate  granular  mesh  work 
(Fig.  260  a  Art.  84%  Fig.  271  Art.  650),  with  cells  placed  at  some  of 
the  intersections,  is  all  that  remains.  Ultimately  this  too  disappears,  so 
that  nothing  persists  but  the  blood-vessels  (Fig.  36 U  b,  Fig*  254  eet). 

In  many  cases  the  persisting  neuroglia  itself  ultimately  perishes.     In 


FlO.   251      SECTION  THRO0O3  THE   SUROrN  OF  it   PATCH  OF  SOFTCWrXO  tN  THB  BRAXH, 


(Hardened  in  M&ller't  fluid,  stained  with  hematoxylin  and  carmine*  and  mounted  in  Canada 

balsam:  X  «0,) 


A    normal  tissue 
a,    rierve-flbrea  cut  across  at  various  angles 
fr„   normal  nsuroglkvcella 
&,,  persisting  BeurogUa-cells 
c,    blood-vessel 
c, ,  blood-vessel  with  thickened  sheath 


B   degenerate  tissue 
«/,   extravasatei   but    uoai^rud    white    blood. 

cells 
0,    fat-granule  cells  which  ham  lost  tteir  fat 

durfcig  the  treatment  of  the  aectirn  with 

alcohol  ami  clove  oil 


others  it  remains  quiescent  or  undergoes  hyperplasia.  So  far  as  can  be 
made  out  the  process  begins  by  subdivision  and  multiplication  of  the 
persisting  nuclei  of  the  tissue-cells  (Fig.  253  /,  Fig.  354  B).  This  is 
followed  by  cell-multiplication  and  fibrillation,  and  tho  resulting  new 
tissue  appears  like  a  felted  mass?  of  delicate  translucent  fibrils  and 
nucleated  cells,  enclosing  particles  of  detritus  and  liquid  (Fi£.  15R  <j, 
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Fig,  256  b).     Some  of  the  fibrils  are  connected  with  the  nourogl 
forming  processes  as  it  were;  others  seem  to  hare  no  such  connection 
(Fig.  253). 

Frequently  the  walls  of   the  bio  td'TOflMLtj  and  especially  the  ad 
titial  tissue,  take  part  in  the  hyperplastic  process.     The  vessels  then 
as  if  beset  and   studded  with   proliferous  cells,  and  the  adventitii 
thicker  and  more  densely  fibrous  than  usual  (Fig.  804  ct). 

So  long  as  a  degenerating  patch  contains  detritus  of  rurvo-tiasoe  it 
appears  white  and  opaque  and  is  of  soft  oonftisteuoe*  If  the  disintegra- 
tion is  extreme  it  may  be  almost  diffluent  on  section.  After  absorpCioa 
of  the  products  of  disintegration  the  tissue  becomes  gray  and  tram- 
lucent.  When  hyperplasia  of  the  neuroglia  ensues  a  gray  gelatinoai 
patch  is  formed;  such  patches  are  occasionally  described  aa  instance  of 
gray  degeneration. 


wm,  ■& 


(Section  taken  from  a  cord  which  had  been, 
severely  compressed  ten  week*  before  :  hardened 
in  MuUers  fluid,  stained  with  harmatoxiflin 
and  carmine,  and  mounted  in  Canada  balsam  : 

A    normal  white  matter 
B    degenerate  white  matter 

o>  normal  nerve-fibres 

d,  neuroglia 

c,  nmirogua-celli 

d,  fat-granule  celk  (fat  diaaolTed  out) 


vm.  m 


ooan  (auvaxcxo). 

(Section   taken  from  n    cord 
pressed  eighteen  months  before  : 

/Tfo.asa;  xaso.) 

a,  section  across  nerrs  fibres 
o.  hyperplastic  neuroglia 

c,  nuclei  of  neuroglia  e*lls 

d,  fat  granule  colli  (fat  diasol  *ed 


When  the  new-formed  fibrils  are  scanty  and  their  meshes  wide  - 
filled  with  liquid,  the  patch  is  soft;  on  section  it  allows  the  liquid  to 
escape  and  retracts  below  the  general  surface.    If  the  fibrils  are ab on 
and  the  resulting  felted  mas3  close- meshed,  the  patoh  is  firm  and  dttue. 
These  two  varieties  correspond  to  soft  or  gelatinous  degeneration 
and  firm  gray  degeneration  or  sclerosis.     The  sclerotic  tissue  bj  coa* 
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traction  may  become  tough  and  cicatricial,  but  this  requires  months  and 
probably  years, 

The  behavior  of  the  blood-vessels  varies  according  to  the  form  of  the 
degenerative  process.  As  a  rule  however  in  the  later  stages  hyperplasia 
of  the  adveutitia  and  thickening  of  the  vessel-wails  take  place. 


The  more  intimate  structure  of  the  neuroglia  or  supporting  framework  of 
the  nervous  system,  and  the  significance  of  its  several  elements,  are  matters 
which  are  still  under  discussion. 

Schwalbb  distinguishes  three  constituents,  namely  (1)  the  epithelium  of  the 
ventricles  ami  central  canal,  (2)  the  neuroglia,  which  in  life  forms  a  homogeneous 
cementing  substance  between  the  nerve-elenients,  but  after  death  is  resolved  by 
coagulation  into  delicate  reticular  fibril*,  (3)  a  *  granular  substance '  which  forms 
a  very  close-meshed  network  and  is  composed  of  neuro-keratiu  (Kwald  and 
Kuhne).  All  of  these,  he  says,  are  derived  from  epithelial  structures.  The  neu- 
roglia it  is  true  contains  flattened  (endotheloid)  cells,  but  they  are  to  be  regarded 
as  migratory  cells  which  hn^e  become  modified. 

Kolukei*,  Deiters,  Jastrowitz,  Boll,  Lowe,  Goloi,  Friedmanx,  and 
others  ass igr i  the  neuroglia  to  the  connective  tissue-t,  an  I  give  as  its  constituents 
a  fibrillar  network,  a  granular  matrix  or  ground-su balance,  and  ceils  both  stellate 
and  simple. 

Schwalbe'9  account  of  the  neuroglia  does  not  agre3  with  the  experience  of 
pathologists.  It  is  a  tissue  which  to  some  extent  is  *ui  generic,  some  of  its  proper- 
ties resembling  those  of  no  other  structure;  but  it  must  nevertheless  be  classed 
with  the  connective  tissues. 

Both  gray  and  white  matter  contain  besides  nerve-cells  round  or  oval  cells 
with  scanty  protoplasm  and  numerous  fine  processes  either  radiating  in  all  direc- 
tions (stellate  cells)  or  running  more  or  le?s  parallel  (Fig.  253  e/,  Fig.  254  cJf 
Fig,  2tSS).  These  were  first  described  by  Deiters  and  are  called  Deiters'  cells. 
The  number  of  the  processes  and  the  form  of  the  cells  vary  much  in  different 
parts. 

There  are  also  certain  rounded  or  polygonal  cells  without  processes,  which  are 
either  undeveloped  Deiters1  cells  or  migratory  cells. 

The  ground-substance  surrounding  the  cells  consists  of  a  finely-granular 
reticulate  structure  through  which  the  processes  of  the  cells  ramify.  It  is  not  yet 
certain  whether  all  the  fibrils  that  are  seen  communicate  with  cells.  In  the  white 
matter  the  gran  alar  structure  is  scanty  or  absent,  in  the  gray  matter  it  is 
abundant,  and  the  nerve-fibres  and  ganglion -cells  seem  as  if  embedded  in  it.  It 
is  questionable  however  whether  the  ground-subst  nice  is  granular  during  life. 
According  to  GIERKE  (lYearoJ.  Centralb.  18*5.  Arch,  /.  mikrosk.  Amt.  xxvi.  .1885) 
it  is  homogeneous  and  transparent. 

Schultze  and  Rompf  {Cent.  ft  med.  Wiss.  1978)  have  found  that  in  hyperplasia 
of  the  neuroglia,  where  a  dense  felted  mass  of  fibrils  is  produced,  the  so-called 
neuro-keratin  of  KiJHNE  does  not  increase  in  quantity,  and  the  new  fibrils  react 
to  digestive  agents  just  like  fibrous  tissue. 

The  terms  gray  degeneration  and  sclerosis  have  been  used  as  if  they  were  equi- 
valent terms.  Strictly  speaking  d**  A  37005  means  hard  and  dry,  and  the  term 
sclerosis  should  be  limited  to  hardening  accompanied  by  loss  of  moisture 
(Art.  650). 

References  on  the  histology  of  the  central  nervous  system: — Henlr  and 
Mbbkbl,  ZcAtwhr.f.  rat.  Meii.  (3d  series)  vol.  34;  Lockhart  Clarke,  Phil.  Ti-atis. 
1851,  '58,  '59,  *62;  Deiters,  Untera.  uber  Gehirn  a.  Ruckenmark  Brunswick  1S^% 
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MEYNERT,  Ban  cL  Gnmshirnrinde  Neuwied  1869;  Gsrlach,  Strieker's  Mm.  4 
Histology  II.  (New  Syd,  Soc.)  London  1*472;  Jastkowitz,  ArcJt.  f.  Pxy< 
Boll,  ibid,  vil  (1873);  Lei  we,  ibid.  vii.  (1877);  Stieda,  Zeitsctir.  f.  wis* 
xviii. f  xix.,  xx.,  xxiil,  xxv,;  Raxviek,  Complex  rendus  lxxvil  (1873).  tfuto- 
logic  du  sysL  nerv.  Paris  1878,  Arch,  de  physiol.  xv,  1888  (structure  of  nfuroglk. 
Goloi,  Rivista  clinica  Nov.  1871,  Arch,  ital  de  biologie  Hi.,  iv.;  Scuwauo; 
Hawlb.  d.  Augenlietlk.  {Gr&fe  and  Sam  inch)  I. ,  Lehrb.  d.  KntfOL  Erlangen  18&; 
Fried  Mann,  Jahrbdcher  J \  Psych.  1888;  EwalD  and  KtftiNE,   I  not.  msL 

Vereines  zu  Heidelberg  i.;  Duke  Karl  Tbeodor  of  Bavariji,  Yirch.  Arch.  vol.  fk>. 
J,  Weiss,  Med.  Jahrbucher  1878;  Turxeb,  Joum.  of  Anat  and  Physiol,  xnt 
1879  (descriptive  summary  of  recent  memoirs):  Schopfbaokn,  JoJirbuchf.  /*pc& 
III.  (1881);  Klein  and  Noble  Smith.  Atlas  of  Histology  London  1880,  Qvaitt 
Anatomy  n.  London  1882;  Hollis,  Joum.  of  Anat.  and  Physiol,  xvil,  xvhl,  xu. 


640.     Simple  atrophy.  This  term  is  applied  to  those  changes  in  tht 

brain  and  cord  which  are  characterized  by  dwindling  and  partial  d 
pearance  of  the  nerve-elements  without  any  markud  textural  alter 
either  preceding  or  following.     The  atrophy  is  either  general  or  at  kilt 
extensive,  or  it  is  confined  to  particular  parts  of  the  brain  and  cord. 

Atrophy  of  the  cerebrum  is  the  commonest  example  of  the  extensile 
form;  the  whole  or  the  greater  part  of  the  hemispheres  diminishing  mor? 
or  less  in  volume,  the  gyri  becoming  narrower,  and  the  sulci  witi 
subarachnoid  spaces  wider  and  filled  with  liquid.     Not  infrequently 
ventricles  also  are  dilated. 

Atrophy  of  the  cerebellum  or  of  the  medulla  and  c  ird  is  mi 
less  common:  cases  are  however  recorded  in  which  the  cerebellum  i 
shrunken  that  its  volume  was  less  than  half  the  normal  and  its  gyri  wen 
almost  filiform.     In  most  instances  the  atrophy  is  not  uniformly  diffused, 
but  is  most  evident  in  one  or  two  of  the  lobes  or  in  partieuK: 
lutiona.     The  atrophied  parts  are  usually  firmer  and  denser  than  Un- 
healthy parts. 

Atrophy  of  the  pons,  of  the  medulla,  and  of  the  cord,  is  sometime 
symmetrical,  sometimes  unsymmetrical,  and  may  affect  the  ne. 
as  well  as  the  ganglion-cells. 

The  forms  of  local  atrophy  most  amenable  to  microscopical  irivaatigr 
tionare  those  which  are  met  with  in  the  anterior  horrid  of  the  i 
in  the  motor  nuclei  of  the  medulla  (bulbar  nuclei),  and  which  : 
anatomical  basis  of  certain  nervous  diseases  variously  named   by  clinical 
observers. 

The  anterior  horns  (Fig.  257)  of   the  cord   consist  of  a  tissue 
characteristic  elements  are  large  multipolar  ganglion-cells  (0)  ami 
merous  tracts  of  medullated    nerve-fibres  (b)t  whence  the  anterior  rooU 
(b\)  of  the  spinal  nerves  take  their  origin.     Between  these  element- 
complex  texture  of  stout  and  slender  nerve-fibres  (d),  the  whole  I 
embedded  in  a  delicate  nucleated  neuroglia  (e). 

In  simple  atrophy  of  the  anterior  horns  (Fig.  238)  the  ganglion- 
cells  and  then  the  nerve-fibres  are  lost;  so  far  as  can  be  made  out  the; 
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simply  dwindle  and  J is:ippear.  The  gangIion*cells  (a)  lose  their  pro- 
cesses and  shrink  up  into  small  pigmented  lumps:  when  these  perish 
nothing  remains  but  a  few  grains  of  pigment,  and  even  this  may  be 
ultimately  removed  by  absorption.     At  length  all  but  a  very  few  of  the 


Pm.  23/7.    Lspt  axterioh  horn  (normal)  at  the  lrvrl  op  the  fourth  crrtvic/AL,  rervk. 

{Hardened  in  Muilcr*  fluid  and  aloohol,  stained  with  tuxmatoxylin  and  carmine,  and  mounted  in 

Canada  balsam:  X  1M.) 


ci,    multipolar  ganglion -cells 

b,  horizontal   nerve-tracts  within  the   gray 

matter 
h,f  anterior  root* 


c,  cross-sections  of  nerves  in  the  adjacent  white 

matter 
d\  nerve-fibres  cut  across  more  or  leas  obliquely 
«%    nuclei  of  nenroglia-cells 


FlO.   SSa     LSPT  ANTEMOn   DORK   CaTROPHTRD)   AT  THR  LXVRL  OF  T3S  FOURTR   CERVICAL  1TSRVR. 

(fVom  a  woman  aged  4)  utte  died  of  aaeendinj  atrophy  of  the  anterior  horns:    prepared  a* 

above:    X  JM.| 


a,  normal  ganglion-cells 

a,,  atrophic  i  ffon^l  Jon-cells 

fe,    intact  nerve-fibres  In  gray  matter 


c,  cross-sections  of  nerves  in  adjacent  white  mat- 

ter 

d.  blood-vessel 
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cells  and  fibres  (a  a,  b)  disappear,  and  the  anterior  horn  comes  to 
chiefly  of  neuroglia. 

Simple  uncomplicated  atrophy  is  not  accompanied  by  any  change  of 
the  runruM  tive  list  ue,  and  there  is  no  trace  of  inflammatory  mischief: 
moreover  it  is  only  when  the  nerve-fibres  are  involved  and  their  medul- 
lary sheath  is  undergoing  disintegration  that  even  gr&nt&le-oelll  we 
detected,  and  these  in  very  small  number  (Art.  638),  Sometime 
secondary  sclerosis  follows.  Simple  atrophy  may  therefore 
scribed  as  a  primary  affection  involving  simple  loss  of  the  nervoo* 
elements  of  the  gray  matter  of  the  anterior  horn;  it  leads  to  atrophy  of 
the  anterior  roots  of  the  spinal  nerves,  and  paralysis  with  atroplr, 
muscles  supplied  by  them.     It  may  attack  any  portion  of  the  anterior 


Fio,  250.    Atrophy  op  the  cortex  op  the  czrzbki&xtm, 

(FVom  a  man  aged  85  who  died  in  an  epileptic  Jit:  section  hardened  in  Mailer's  ft 

*tnmed  with  hematoxylin  and  carmine,,  and  mounted  in  Canada  baUam:     X 


A    atrophied  gyrus 
e,   normal,  c,  atrophied  granular  layer 

d.  Pun. m |.-  s  oafti 

e,  medullary  (white)  centre 


A,    normal, 

a,  normal  external  layer 
a i,  atrophied  external  layer 

b,  normal  Intermediate  layer 

columns,  but  most  frequently  begins  at  the  upper  or  the  lower  extremity 
and  thence  extends.  In  the  former  case  the  motor  nuclei  in  the  medulU 
are  usually  soon  involved,  while  in  t'»e  ascending  forms  this  is  naturally 
a  late  symptom.  The  sensory  nuclei  in  the  medulla  and  the  posterior 
columns  of  the  cord  art*  in  general  unaffected. 

This  peculiar  affection  may  thus  be  characterized  as  a  simple  disap* 
pcarance  of  the  ganglion-cells  of  the  motor  centres  of  the  cord  sod 
medulla.     When  it  extends  over  the  greater  part  of  the  length  of  thf 
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it  gives  rise  to  a  portion  of  the  group  of  diseases  spoken  of  as 
chronic  atrophic  spinal  paralysis  (poliomyelitis  (interior  chronica)  and 
progressive  muscular  atrophy;  when  it  involves  the  nuclei  of  the  medulla 
it  leads  to  some  of  the  affections  known  collectively  as  chronic  progres- 
sive bulbar  paralysis  and  Duchenne's  paralysis.  Descending  atrophy  of 
tin-  anterior  horns  is  in  general  associated  with  degeneration  in  the  pyra- 
midal tract  (Art.  647).  When  the  atrophy  begins  in  the  lumbar  cord 
this  degeneration  does  not  take  place. 

A  similar  disappearance  of  nerve-cells  and  nerve-fibres  takes  place 
both  in  the  basal  ganglia  and  in  the  cerebral  cortex.  When  exten- 
sive it  leads  to  a  very  marked  loss  of  bulk  in  the  parts  affected.  This 
loss  of  bulk  is  due  partly  to  the  entire  disappearance,  partly  to  marked 
dwindling,  of  the  nerve-elements.  In  the  cortex  it  is  sometimes 
uniformly  and  widely  diffused,  sometimes  in  isolated  patches. 

The  white  matter  like  the  gray  is  also  liable  to  atrophy,  which  is 
either  primary  or  secondary  t>>  atrophy  of  gray  matter.  When  the  bulk 
of  a  portion  of  the  brain  or  cord  is  markedly  diminished,  the  atrophic 
process  extends  to  the  white  matter,  and  microscopic  examination  shows 
that  some  of  the  nerve-fibres  in  the  latter  have  entirely  disappeared 
while  others  have  plainly  undergone  diminution  of  their  thickness.  In 
the  disseminated  oi  patchy  form  of  atrophy  the  medullary  white  centre 
of  the  cerebrum  often  contains  minute  areas  within  which  the  tissue  has 
a  perforated  or  cribriform  appearance;  the  nerve-fibres  having  disappeared 
a  loose  mesh  work  of  neuroglia  is  all  that  remains.  The  adventitial 
lymph -spaces  are  in  general  dilated  {Art.  637). 

Atrophy  of  the  lamina1  of  the  cerebellum,  when  it  is  at  all  marked, 
is  chielly  due  to  thinning  of  the  cortical  layers,  though  the  medullary 
centre  also  suffers  in  a  less  degree.  As  the  cells  and  nerve-fibres  disap- 
pear the  external  (or  molecular)  layer  (Fig.  259  a)  of  the  cortex  is 
reduced  to  a  third  or  fourth  (at)  of  its  original  thickness.  The  cells  of 
Purkinje  {d)  and  their  processes  disappear  entirely,  and  with  th9in  the 
slender  intermediate  layer  (6).  Lastly  the  granular  layer  (c),  losing  its 
nerve-cells  and  fibres,  becomes  reduced  to  a  mere  film  (t\). 


Loss  of  volume  alone  is  not  a  certain  mark  of  atrophy  of  the  bram.  Thus  in 
infants  Buffering  from  chronic  diarrhoea  the  brain  may  shrink  so  rapidly  that  the 
cranial  bones  overlap  one  another,  but  this  is  due  in  great  measure  etniply  to 
abstraction  of  liquid  from  the  brain  and  its  membranes. 

Atrophy  of  the  anterior  horns  of  the  cord  can  be  certainly  demonstrated  only 
by  examining  a  series  of  sections.  The  ganglion-cells  are  by  no  means  uniformly 
distributed  in  different  segments  of  the  cord,  and  thus  it  may  happen  that  a  sin* 
gle  section  of  a  perfectly  normal  cord  shows  very  few  ganglion-ceils,  while 
neighboring  sections  show  them  in  abundance. 

Many  authorities  speak  of  pigmentary  atrophy  of  the  ganglion-cells  as  distinct 
from  simple  atrophy ;  but  it  does  not  appear  that  there  is  ever  any  real  or  marked 
increase  of  pigment  in  the  cases  they  describe.  As  ganglion-cells  normally  con- 
taining pigment  become  smaller  the  pigment  does  not  disappear,  and  they  qa- 
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oordingly  seem  to  have  more  of  it  in  proportion  to  their  size.  Non-pigmentei 
cells  ecarcely  ever  exhibit  any  pigment  a*  they  atrophy.  It  must  however  bt  ad- 
mitted that  occasionally  after  the  disappearance  of  the  cells  the  amount  of  fig- 
ment seems  to  increase. 

Atrophy  of  the  large  ganglion -cells  of  the  anterior  horns  is  followed  by  aft* 
phy  (amyotrophy)  of  the  corresponding  muscles;  but  all  muscular  atrophy  u  net 
dependent  on  loss  of  the  gunglion-celk.  Ekb,  Schultzs,  and  others  hatw  4* 
scribed  cases  in  which  after  recent  atrophy  of  the  anterior  horns  of  gray  mm* 
the  anterior  nerve-roots  were  still  intact,  though  the  muscle**  showed  ftigni  d 
degeneration.  From  thia  it  would  appear  that  the  muscles  perish  more  raptflf 
than  the  nerve-fibres.  Many  authors  affirm  that  loss  of  the  anterior  gaagltoe- 
cells  is  accompanied  by  an  increase  of  the  neuroglia.  This  is  occasional!?  tfat 
case,  but  by  no  means  uniformly:  very  marked  atrophy  may  be  unattended  bt 
any  such  increase.  It  is  worth  mentioning  that  after  the  total  disappearance  of 
the  nerve-elements  from  a  section  of  the  anterior  horns  small  granular  iumi 
remain,  interspersed  among  the  cells  and  fibres  of  the  neuroglia.  This  would  go 
to  show  that  the  granular-looking  substance  of  the  gray  matter  does  not  betaf 
wholly  to  the  nerve-fibres  and  gangliou-cell-processes,  a  view  recently  re-affinwJ 
by  Ranvier  (Arch,  dephysiol.  I.  1883). 

Atrophy  of  the  anterior  horns  with  or  without  sclerotic  change  is  often  r* 
garded  as  a  chronic  inflammation  and  described  aa  poliomyelitis  anterior  chronv* 
In  like  manner  ischemic  softening  is  sometimes  regarded  as  a  poliomyelitis  Tfai 
genesis  and  course  of  these  affections  make  it  obvious  that  they  are  non-maua* 
matory  and  that  such  terms  are  inappropriate. 

References  on  simple  atrophy  of  the  anterior  horns  and  bulbar  u 
Charcot  and  Jo p-froy.  Arch,  dephysiol.  1869;  Piehret,  ibid.  u.  (1875/;  ChaIOOT 
and  Gojiuault,  ibid  ;  Duchenkb  and  Joffrqy,  ibid,  iv.  (1870);  Coaroot.  ibiL 
Diseases  of  the  nervous  system  London  1876-80;  Kesteven,  St.  Barth.  Hotp.Rtl 
xiii.  (1878);  Schultze,  Virch.  ^4rcA.  vol.  75;  Corxil  and  Le  pine.  Parol  ytie  gt% 
xpinale  ant.  subaiguZ,  Qaz.  mid.  de  Paris  1875;  Jarlsch,  Viertelj.  f.  Derm,  a 
Syph.  vm.  (1881);  ERUand  Schultze,  Arch.  f.  Psych,  uc.;  Vieeordt.  ibid  XFA 
GOLTDAMJtER,  Beri.  klin.  Woch.  1876;  Dejerine,  Arch,  dephysiol.  vl  (Id©);  m 
also  Art,  647,  references  on  amyotrophic  lateral  sclerosis. 

References  on  the  structure  of  the  cerebellar  cortex  and  cerebellar  atrophj;- 
Dexissenko,  Arch./,  mikros.  Anat.  xrv.;  Oeersteiner,  Allg.  ZeiUchr.f.  Psftk 
vol.  27,  Biotog,  Centralb.  m.  (1883);  Golqi,  Arch.  ital.  p.  I,  mat.  ncrv 
Rivista  sperim.  dt  freniatria  1882,  1883;  Fiedler.  ZHtschr.  f.  rttL  Med.  XL 
(ISttlJ;  Duovbt,  Gaz.  hebdom.  1863;  Mbystert,  Med.  Jahrb.  d.  Gatell.  d.  J«*fr 
in  Wien  1864;  Pierrft,  Arch,  dephysiol.  iv,  (1871-72);  E.  Clapton,  Trans.  f\**A 
Soc.  xxti.  (1871);  Otto,  Arch,  f.  Psych,  rv.;  Fischer,  ibid,  v.;  Hctppsst,  ib*L 
vu.;  Bischoff,  ibid.  xu. 

641.  Somo  of  the  conditions  included  under  the  general  term  atro- 
phy are  directly  dependent  on  aplasia  or  agenesis  (Arts.  630  an 
parte  of  the  brain  and  cord.  Many  atrophies  detected  only  in  yea 
maturity  are  in  fact  aplasias  dating  from  the  foetal  period.  Oth* 
atrophies  affect  nervous  structures  which  have  from  the  beginning  be* 
ill-developed  or  til-organized.  The  greater  number  of  oases  of  cerebeltar 
atrophy  (Art.  640)  unasaoeiated  with  inflammation  or  tumor  cei 
belong  to  this  latter  class,  as  do  also  those  cases  of  shrinking  of  th< 
brum  in  which  close  examination  of  the  convolutions  and  their  structure 
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shows  that  the  atrophy  coexists  with  local  aplasias,  such  as  partial  de- 
fects of  tho  gyri,  etc.  Atrophies  of  the  cord,  also,  are  frequently  found 
associated  with  anomalies  of  its  development. 

When  simple  atrophy  occurs  without  any  visible  cause  in  patients 
who  have  a  family  history  of  nervous  disease,  it  is  natural  to  suppose 
that  the  nerve  elements  have  had  some  intrinsic  weakness  of  constitution 
which  led  to  their  premature  decay  and  disappearance:  and  the  same 
■opposition  is  permissible  even  in  cases  where  there  is  no  such  history. 

Gfddek  and  his  pupils  have  shown  that  sensory  as  well  as  motor 
centres  undergo  atrophy  and  lose  their  ganglion-cells  if  at  birth  and  or 
in  infancy  the  peripheral  end-organs  or  nerves  are  destroyed.  The  ex- 
planation is  perhaps  this— that  in  the  absence  of  the  end-organ  the  cor- 
responding central  organ  ia  not  called  ou  to  perform  its  fuuetion  and  so 
wastes,  or  at  least  fails  to  attain  to  complete  development* 

Loss  of  peripheral  end-organs  in  later  life  ia  only  to  a  slight  extent 
followed  by  similar  atrophy.  Thus  after  amputation  of  the  limbs  no 
marked  changes  take  place  in  the  cord,  the  number  of  ganglion-cells 
and  nerve-fibres  is  apparently  unaltered.  In  a  few  cases  the  correspond- 
ing half  of  the  cord  has  appeared  to  become  smaller,  probably  from 
thinning  of  the  nerve-fibres.  At  the  same  time  it  must  be  kept  in  mind 
that  in  fifty  out  of  every  hundred  persons  the  cord  is  more  or  less  un- 
symmetrical  (from  incomplete  decussation  of  the  pyramids),  and  this 
makes  it  difficult  to  be  sure  that  in  a  given  case  asymmetry  is  due  to 
pathological  causes. 

Loss  of  the  eye  and  optic  nerve  leads  after  a  time  in  the  human  sub- 
ject to  atrophy  of  the  corresponding  parts  of  the  optic  tract.  When 
blindness  has  lasted  for  a  number  of  years  the  atrophy  is  Baid  (Hugue- 
yiN)  to  extend  up  to  the  occipital  lobe. 

Senile  atrophy  of  the  brain,  which  is  not  at  all  uncommon,  seems 
to  be  due  in  the  first  place  to  mere  outwearing  and  decay  of  the  nerve- 
elements,  and  in  part  also  to  diminution  of  the  natural  nutritive  pro- 
cesses (see  Kost J urin  and  Hess,  Wiener  med,  Jahrb.  1886).  Cerebral 
atrophy  in  younger  patients  reduced  and  weakened  by  disease  is  doubt- 
less due  chiefly  to  disordered  nutrition. 

Localized  atrophy  of  nerve-cells  and  fibres  within  particular  circum- 
scribed regions  is  at  times  demonstrably  induced  by  atheromatous  and 
hyaline  thickening  of  the  vessel-walls  (Art.  642),  or  by  occlusion  and 
obliteration  of  the  ctrcum vascular  lymph-channels  from  extravasa- 
tion of  blood  or  hyaline  deposit.  As  regards  the  various  forms  of  nerv- 
ous atrophy  met  with  in  persons  who  have  long  suffered  from  disordered 
circulation,  we  must  assume  that  the  general  cause  has  led  to  the  par- 
ticular effect.  Disease  of  the  heart  or  of  the  lungs,  chronic  inflamma- 
tion of  the  meninges  (Arts.  655,  656),  and  intracranial  tumors,  all  act  in 
this  way;  in  the  latter  case  local  compression  leading  to  local  anaemia 
(Art.  644)  assists  the  more  general  causes      Lastly  we  must  recognize 
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as  causes  of  atrophy  the  many  injurious  agencies  which  reach  the  «&- 
tral  nervous  system  by  way  of  the  blood,  and  so  damage  its  const*  tosm 
elements.  As  examples  we  may  mention  lead  (Vuxpiah,  Dejekiyl. 
Moxakow,  Popow,  and  others),  and  alcohol  when  taken  constantly  aui 
for  a  long  time. 

Guddeh  (Arch.  /.  Ptoych,  n.,  Qraefe'*  Arck,  f,  Ophtlialmologie  XX  ,  XXL,  XXX. 
NaturforHcherversammlting  in  Eiaenach  1882)  was  the  first  to  show  that  the  odif- 
pation  of  peripheral  or  central  end-organs  in  young  animals  is  followed  bj  slat* 
phy  of  the  corresponding  central  or  peripheral  end-organs  respectively  and  of  tin 
conducting  tracts.  Thus  extirpation  of  «me  cerebellar  hemisphere  induces  fttro- 
pi i v  of  the  restiforrn  body  and  its  three  nuclei  on  the  same  aide  and  th*  olivary 
body  on  the  opposite  side.  Extirpation  of  one  anterior  quadrigeminal  body  leads 
to  blindness  and  proportionate  wastiug  of  the  nerve-fibres  of  the  optic  trad  a 
the  opposite  side.  This  method  enables  us  to  determine  the  central  nuclei,  the 
course,  and  the  connections  of  the  various  cerebral  and  spinal  nerves,  and  the 
connections  between  the  nuclei  of  the  cerebral  axis,  the  cerebrum,  and  the  cord 
Forel  (A rck.  /,  Psyrlt.  vn.),  Mayser  [ibid.),  QAN8KR  (ibid .  xxn),  FCrstso: 
Xll.),  andMON'AKow  (ibid,  xtr.,  ZHX.)have  applied  the  method, and  thereby  gnaDv 
increased  our  know  ledge  regarding  the  nuclei  and  tracts  of  the  cerebral  ask 
MoNAK:ow(i4rcA./.  Ptj/ch.  xn.)  showed  that  extirpation  of  ti 
the  occipital  cortex  in  new-born  rabbits  is  followed  by  atrophy  of  almost  the 
entire  visual  tract,  *-  «.  the  corresponding  part  of  the  corona  radiata  I 
ations  of  Gratiolet),  the  external  geniculate  body,  the  lateral  (lat  ratum 

of  the  external  nucleus  of  the  thalamus,  to  a  less  extent  the  anterior  quad  rig* 
minal  body  of  the  same  side,  the  chiasma,  and  the  opposite  optic  nerve.  Extir- 
pation of  the  eyeball  leads  to  atrophy  of  the  same  parts,  moat  marked  however 
in  the  optic  nerve  of  the  same  side  and  in  the  anterior  quadrigeminal  body  of  the 
opposite  »ide.  According  to  f I.v \u  a  like  atrophy  or  rather  aplasia  is  met  with 
la  i-asea  of  anophthalmia. 

Our  knowledge  of  the  secondary  degenerations  of  the  visual  tract  is  however 
still  very  defective,  and  minute  investigation  of  the  histological  changes 
is  much  to  be  desired.  Probably  the  first  change  is  a  disintegration  of  the 
lary  sheath  of  the  nerve-fibres  (Art.  646):  the  axis-cylinder  appears  to 
a  time.  Gudden,  Sltimidt  Rimpler,  Purtscher,  Samcelsoun.  Baumoj 
Marchand,  and  others  have  shown  that  atrophy  of  the  optic  nerve  is  after  a  lime 
accompanied  by  wasting  of  the  decussating  bundles  of  fibres  on  the  inferior  or 
ventral  aspect  and  of  the  nun-decussating  bundles  on  the  dorsal  aspect  of  the 
optic  tract.  We  do  not  yet  know  how  far  this  process  of  wasting  may  exteod 
8amuelsobn  followed  it  up  to  the  external  geniculate  body:  Huoue.vik  statw 
that  it  extends  to  the  occipital  lobe.  The  descending  atrophy  induced  by  de- 
struction of  the  visual  centre  in  the  cortex  (hemianopsia)  has  not  been  fully  in- 
vestigated. Leber  thinks  that  in  adults  the  trunk  of  the  optic  nerve  does  tM 
atrophy  after  a  cortical  lesion,  and  only  after  a  period  of  years  when  it  is  lb* 
optic  tract  that  is  destroyed,  Hoscn  (Klin.  Monattbi.  /.  Aiigenheilk,  xvr>  alone 
seems  to  have  actually  observed  atrophy  of  the  optic  nerve  after  destruction  of 
the  occipital  lobe.  It  would  appear  from  what  we  have  said  above  that  in  the 
case  of  the  optic  nerve  we  may  have  an  ascending  atrophy,  but  the  like  has  on« 
been  observed  in  the  case  of  other  sensory  nerves.  The  only  analogue  is  apps* 
rently  the  atrophy  of  the  posterior  columns  of  the  cord  observed  to  follow  de- 
struction of  the  posterior  nerve-roots,  and  we  might  add  the  instance  of  ascend 
ing    atrophy  of    the  auditory   nerve  extending  to  the  temporal   lobe,    * 


tetwM 
[Hicusm 


SIMPLE   AND   DBGBMEBATmi    ATROPHY. 


061 


1880), 
DEJE 
of  ati 


HUOUENIN  describes  as  having  occurred  in  a  patient  who  had  been  deaf  for  many 
years. 

References  on  ascending  atrophy  of  tho  visual  tract*— LEBER,  Qraefe  and 
SaemiscJSa  Handb,  v.;  Gudden,  Arefi.  /.  Ophthalm.  1S7&;  Haab,  Beitr&ge  z. 
Ophthalm.,  FestscJirift  f&r  Horner  Wiesbaden  1881;  KellermaNN,  Beilage  z- 
Win.  Monatsbl  1879;  Purtscheh,  Qraefe1*  Arch,  f,  Ophthalm.  xxvi.  (1830); 
Samuelsoun,  BerL  ktin.  WodK  1880;  Bau-UQarten*.  Cent  f.  med.  Wish.  1878: 
March  and,  Graefe'*  Arch,  xxviil;  Mauthner,  Qehirn  und  A  uge  Wiesbaden  1881; 
Dreschfeld,  Brain  iv.  (1882). 

On  hemianopsia  and  destruction  of  the  cortical  visual  centre  see  Art.  625. 

Dickinson  (Journ.  of  Anat.  and  Physiol,  ul  1868),  Drescbfeld  {ibid,  xiv. 
),  Vulpian  (Arch,  tie  physiol.  1868),  Leyden  (Klinik  d,  Muckenmarkskr.  n.), 
rinb  and  Mayer  {Gaz.  mid.  de  Paris  1878),  and  others  have  described  cases 
of  atrophy  of  the  motor  and  sensory  centres  and  tracts  in  the  cord  after  amputa- 
tions of  the  limbs.  Objections  may  be  taken  to  some  of  their  statements,  but  it 
would  appear  that  the  posterior  roots,  posterior  horns,  and  posterior  columns 
may  occasionally  atrophy:  the  ganglion-cells  and  nerve-tibres  do  not  disappear 
outright  but  become  abnormally  small  and  thin. 

It  is  questionable  whether  in  persons  who  in  adult  life  have  lost  a  limb  the 
corresponding  centres  in  the  cortex  ever  undergo  atrophy,  SANDER  (Cent.  /. 
med.  Wiss.  1875),  Luyb  {Oaz.  des  h6p.  1876),  Bourdon  {Recherehes  din.  sur  ks 
centres  mot.  des  membies  Pads  1877,  Butt,  de  Vacad.  de  m&d.  xii.  1883),  and  others 
have  described  such  cortical  atrophies,  but  it  must  be  remembered  that  the  width 
of  the  convolutions  varies  greatly  even  in  persons  otherwise  normal.  Charcot, 
Ferrier,  and  others  have  failed  to  find  unmistakable  instances,  Dayida  (  Virch, 
Arch.  vol.  88)  and  Edinoer  (ibid.  vol.  89)  have  found  that  when  limbs  are  con* 
genitally  absent  there  is  atrophy  of  the  spinal  nerve-roots,  the  corresponding 
gray  matter,  and  the  lateral  columns  of  the  cord,  and  in  some  cases  (EDINOER, 
Oowers)  even  of  the  corresponding  cortical  centres. 

V ulpi an  (Maladies  du  syst.  HOT.  P^ris  1879),  Dejebine  (Qaz.  mid,  de  Paris 
1879),  Monakow  (Arch.  f.  Psych,  x.  1880),  PoPOW  (Virch.  Arch.  voL  93),  and 
others  state  that  in  paralysis  from  lead-poisoning  there  is  degeneration  not  only 
of  the  muscles  and  peripheral  nerves  butatsoof  the  ganglion-cells  of  the  cord 
and  brain.  It  does  not  appear  certain  that  lead  gives  rise  to  any  primary  atro- 
phy of  the  central  nervous  system,  though  apparently  there  is  no  doubt  that  in 
lead-poisoning  the  brain  may  contain  a  large  proportion  of  the  metal,  and  that 
the  affection  may  be  accompanied  by  grave  and  chronic  mental  disorders.  For 
reference  see  Ross,  Diseases  of  the  nervous  system  u.  London  1883,  and  Robinson, 
Brain,  vm,  1885. 


042,  Ischemic  and  hsemorrnasffc  softening.  The  vessels  of  the 
brain  and  cord  are  peculiarly  liable  to  morbid  changes.  Sclerosis  and 
atheroma  are  more  common  in  them  than  in  those  of  almost  any  other 
organ,  while  the  small  arteries  and  capillaries  of  the  central  nervous 
system  and  its  membranes  might  almost  be  called  the  favorite  seat  of 
hyaline  degeneration.  Fatty  and  calcareous  change  are  exceedingly 
common,  the  latter  being  sometimes  so  extensive  and  so  great  that  on 
section  the  vessels  stand  out  from  the  brain-substance  as  little  rigid 
tubes.  Moreover  corpuscular  matters  passing  from  the  heart  into  the 
arterial  system,  and  atheromatous  detritus  or  fibrinous  eoagula  from  the 
17 
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ascending  aorta,  are  very  readily  swept  through  the  cervical  into  0* 
cerebral  arteries. 

The  continence  is  that  it  is  very  common  for  the  arteries  of  tat 
brain  or  coru  to  be  suddenly  or  gradually  occluded,  the  accident  being 
followed  by  grave  disturbance  of  the  circulation  and  nutrition  of  the  cor- 
responding regions. 

The  arteries  of  the  brain  and  cord  have  no  arterial  anastomoses  within 
the  nerve-substance,  and  thus  after  the  closure  of  one  of  them  collateral 
circulation  is  very  slowly  and  imperfectly  established.  This  isespecialh 
the  case  when  the  neighboring  arteries  are  already  rigid  and  obstructed 
by  atheromatous  or  hyaline  change  in  their  walls. 
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Fto.  900.    Xaauonc  eoPTENENo  or  thb  cortex  or  the  braes, 

I  f>vm  the  brain  of  an  idiot:  hardened  in  MuUcr**  fluid  and  alcohol,  ttained  with 
and  carmine,  and  mounted  in  Canada  balsam:    x  85, > 


A%  white  centre 


B%  normal  cortex 


Bif  softened  cortex 


C,  normal  pta  mater 

part  of  the  cortex  without  gang- 
la*  cells.  ti»  neuroglia  still  remaining 
la  places 
a,    part  with  little  but  the  capillary  network 

fibrous-looking  tissue 


Ci.  thickened  pia  mater 

groups  of  cells  in  the  subplal  and   suba; 

nold  spaces 
patch  containing  leucocytes,  rat-grannie  ( 

and  ptsmcnt-ceus 
sael 


groups  of  cells  in  the 


Engorgement,  stasis,  and  haemorrhage  all  lead  to  local  anaemia  or 
of  the  particular  regions  affected.     Haemorrhage  need  not  be 
at  ajlUrgrn  *w&  ^  wnfcUfcftt  extravasations,  confined  it  may  be  to  the 
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pial  sheaths  of  the  vessels,  have  their  effect,  and  other  matters,  such  as 
products  of  disintegration,  when  they  collect  in  these  sheaths  may  hy 
compression  render  the  vessel  impermeable  to  the  circulation. 

Lastly,  compression  of  the  nerve-substance  by  tumors,  exudations, 
etc.  (Art.  644)  leads  frequently  to  local  ansemia  or  iscluemia. 

When  such  temporary  or  permanent  ischaemia  gives  rise  to  necrosis 
of  the  substance  of  the  brain  or  cord,  softening  of  the  necrosed  region 
speedily  taken  place.  If  the  ischaamia  is  unaccompanied  by  haemorrhage 
the  tissue  remains  pale  and  at  first  only  becomes  softer  and  more  brittle: 
this  process  is  therefore  described  as  whits  softening. 

After  a  few  days  the  substance  of  the  organ  is  (owing  to  the  rapid 
disintegration  of  the  nerve-elements  and  the  escaped  liquid  from  the 
vessels)  transformed  into  a  pulpy  mass,  containing  the  products  of  disin- 
tegration described  in  Art.  638  together  with  fat-granule  cells  of  every 
conceivable  form. 

In  the  course  of  weeks  the  process  of  liquefaction  steadily  advances, 
and  at  length  nothing  remains  of  the  nerve-substance  but  a  liquid  mass 
rendered  turbid  by  detritus  and  fat-granule  cells.  The  blood-vessels 
usually  persist  (Fig.  254  c,  Fig.  260  b)t  and  thus  the  liquid  appears  as  if 
lodged  in  the  meshes  of  a  delicate  network  of  capillaries.  After  some 
months  the  liquid  becomes  clear,  owing  to  the  absorption  of  the  products 
of  disintegration. 

Around  the  patch  of  softening  the  neuroglia  proliferates  and  gives 
rise  to  sclerotic  thickening,  though  this  is  seldom  very  marked.  It 
is  most  apt  to  occur  when  the  patch  is  small,  the  patient  young,  and  the 
softening  not  due  to  arterial  sclerosis.  Often  after  weeks  or  months  no 
considerable  proliferation  is  discoverable,  the  softened  patch  being 
surrounded  by  a  zone  in  which  the  nerve-elements  are  in  process  of 
degeneration  and  the  tissue  accordingly  more  or  less  interspersed  with 
granule-cells. 

The  vessels  within  the  softened  patch  become  in  part  obliterated. 
Cellular  and  fibrous  hyperplasia  sometimes  takes  place  in  the  pial  sheaths 
both  of  the  collapsed  and  of  the  permeable  vessels. 

When  haemorrhage  accompanies  the  ischaemic  softening  the  products 
of  disintegration  of  the  extravasated  blood  mingle  with  those  of  the 
nerve-substance  and  give  the  patch  a  red,  yellow,  rusty,  or  brown  tint. 
The  process  is  then  described  as  red  or  yellow  softening.  The  mass 
thus  contains  pigment-granule  cells,  and  after  a  time  flakes  of  yellow 
or  brown  pigment  and  occasionally  crystals  of  haematoidoin  are  deposited 
in  the  surrounding  tissue. 


On  ifichsemic  softening  see  Eisenlohr  {Arch.f.  Psydi.  ix.  1878,  on  acute  affec- 
tions of  the  medulla  and  poaa),  KLEBS  (Prag.  med.  Wueh.  1879}, 

On  hyaline  degeneration  of  cerebral  vessels  see  Wedl  ( Wiener  SUzungsber* 
XU3I.  1863),  Akndt  (Vireh.  Arch.  vol.  49),  Lobimoff  {ibid,  vol.  57),  Benedikt 
libul  vols.  64,  72).  Kolessnikow  {ibid.  vol.  85),  Nekuses  (Arch.  d.  HevXk.^w- 
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1876),  Otto  (  Arch.  f.  PiycK  rvi. ,  on  aneurysms  of  the  vessels  of  the  cord),  and 
references  in  Art.  636. 


M8«  The  size  of  a  patch  of  softening  depends  on  that  of  the  vascu- 
lar territory  which  has  been  deprived  of  blood,  and  consequently  varies 
much  in  different  cases.  The  smallest  patches  may  be  too  small  far 
the  unaided  eye,  the  larger  may  involve  whole  convolutions,  important 
sections  of  the  centrum  ovale  or  of  the  basal  ganglia,  or  even  enths 
lobes* 

The  smaller  patches  after  a  time  take  the  form  of  little  cavjtes  filled 
with  clear  liquid,  and  when  numerous  give  the  tissue  a  crib; 
sponge-like  appearance.  Wneu  the  softening  has  occurred  round  asmall 
arterial  branch  the  ipaoe  left  vacaut  on  absorption  of  the  products  of 
disintegration  is  often  filled  up  by  accumulation  of  liquid  iu  the  adventi- 
tial lymph  channel  belonging  to  the  vessel,  which  latter  then  looks  ad  if 
it  ran  thruugh  a  wide  lymph-sac  resembling  that  caused  by  simple  local- 
ised lymphatic  stagnation  or  engorgement.  The  condition  in  which  tat 
nerve-tissue  is  thus  as  it  were  riddled  with  small  cavities  is  coinn 
described  as  an  Stat  cribU  (compare  also  Art.  637). 

The  contents  of  large  cysts  of  disintegration  due   to   ischemic 
softening  are  seldom  quite  clear,  the  absorption  of  the  solid  detritus  be- 
ing a   very  slow   process,  while  at  the  borders  of  the  d  region 
the  disintegration  of  nerve-substance  usually  goes  on  to  some  extcL 
months  or  years  after  the  initial  lesion. 

When   such  large  cysts  lie  just  under  the  pia  mater  or  at  \e.± 
very  deeply,  the  overlying  tissue  in  general  sinks  iu  and  leaves  a  sabpial 
or  subarachnoid  space  which  soon  fills  with  liquid.     The  depressed 
face  looks  opaque  and  white  or  tinged  with  yellow  or  brown.     On 
the  softened  patch  is  found  to  contain  a  milky  (or  sometimes  pigme 
liquid  traversed  by  shreds  of  tissue  which  are  for  the  most  part  col 
or  still  permeable  vessels  and  capillaries  (Fig.  260  Bx). 

The  membranes  overlying  an  old  patch  of  softening  are  usual! J 
hyperplastic  ((\)  .the  blood-vessels  also  often  showing  signs  of  thickening 
(/).  A  certain  amount  of  cellular  infiltration  takes  place  not  only 
the  walls  of  the  cyst  but  also  into  the  soft  membranes  (pia  mater  and 
subarachnoid),  and  this  may  continue  as  long  as  the  process  of  disinte- 
gration goes  on.  Calcareous  concretions  are  not  infrequently  formed  in 
the  thickened  membranes,  and  the  ganglion-cells  iu  the  parts couti _■ 
to  the  cyst  may  also  become  calcified.  When  a  patch  of  softening  lies 
near  a  ventricle  the  latter  usually  becomes  dilated  by  the  falling  away  of 
its  walls  in  the  direction  of  the  cyst  of  disintogretiou. 

Ischemic  softening  occurs  at  all  parts  of  tho  central  nervous  system: 
in  the  brain  the  process  is  named  briefly  encephalornalacia,  in  the  cord 
it  has  been  called  myelomalacia. 

Softening  oi  tns  e\M  ifteota  the  gray   matter,  the   whito 
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both  together.  It  is  interesting  to  observe  that  the  anterior  horns  arc 
more  liable  than  other  regions  to  undergo  aunemic  and  hemorrhagic 
softening;  the  anterior  horn  corresponds  almost  exactly  with  the  vascular 
territory  of  one  of  the  arterial  twigs  entering  by  the  anterior  longitudinal 
fissnre,  and  when  the  circulation  in  it  is  suspended  almost  all  the  motor 
ganglion-cells  in  the  corresponding  half  of  the  spinal  segment  must 
suffer. 

Any  part  of  the  basal  region  of  the  brain  may  be  the  seat  of  soften- 
ing, and  the  disorders  of  function  thus  induced  are  of  the  most  various 
kinds.  Occurring  anywhere  in  the  pyramidal  (or  motor)  tract  it  leads  to 
motor  paralysis  which  is  usually  unilateral  (hemiplegia):  in  the  neigh- 
borhood of  the  bulbar  nuclei  or  the  conducting  paths  leading  from  them 
kit  gives  rise  to  paralysis  of  one  or  more  of  the  cranial  nerves. 
In  the  cerebrum  softening  occurs  in  the  territory  of  the  basilar  or  of 
the  cortical  arteries*  Destruction  of  cortical  centres  thus  brought  about 
results  in  various  motor  and  sensory  paralyses.  Thus  destruction  of  the 
angular  gyrus  and  occipital  lobe  implies  loss  of  vision,  destruction  of 
the  central  convolutions  and  parietal  lobe  causes  paralysis  of  the  limbs 
on  the  opposite  side,  destruction  of  the  left  inferior-frontal  convolution 
in  right-handed  persons  induces  motor  aphasia,  and  so  on.  If  the  num- 
ber of  patches  of  cortical  softening  (Fig.  260)  be  great,  all  the  functions1 
of  the  brain  may  be  more  or  less  impaired. 

L-irge  and  single  or  small  and  multiple  softening  occurring  in  the 
corona  radiata  or  internal  capsule  lead  to  interruption  of  the  motor  tract 
and  consequently  to  motor  paralysis. 

Localized  softening  in  the  anterior  horns  of  the  cord  is  followed  by  paralysis 
of  special  groups  of  muscles.  Thus  in  a  recent  case  observed  by  the  author  the 
muscles  of  one  arm  were  paralyzed,  in  another  one  arm  and  the  diaphragm; 
on  examination  patches  of  softening  were  in  each  case  found  in  the  anterior 
horn  of  the  middle  and  lower  portions  of  the  cervical  cord  on  the  same  side.  Such 
ischemic  softenings  of  the  anterior  horns  are  frequently  misdescribed  by  clinical 
observers  as  due  to  anterior  poliomyelitis.  Ehklich  and  BEiEOER  (Zeitschr.  /. 
klin.  Med.  1834)  found  that  after  temporary  ligature  of  the  aorta,  by  which  the 
lumbar  cord  was  deprived  of  blood  for  half  an  hour,  the  gray  matter  and  the  an- 
terior roots  were  completely  degenerated,  the  white  columns  still  remaining 
intact. 


f»44.  Softening  from  compression.  When  the  substance  of  the 
brain  or  cord  is  in  anyway  subjected  to  severe  compression,  defeneration 
of  the  compressed  tissue  sooner  or  later  sets  in.  Such  compression  is 
most  frequent  in  the  case  of  the  cord,  every  encroachment  on  the  narrow 
spinal  canal  involving  almost  of  necessity  a  pressure  on  the  soft  tissue 
which  it  cannot  escape.  For  example,  tuberculons  granulations,  caseous 
matter  and  pus  collecting  in  the  epidural  space  during  inflammatory 
disease  of  the  vertebrae,  tumors  of  the  bone,  dara  mater,  or  pia  mater, 
ha&morrhagic   effusion  into  the  membranes,  varicosities  or  angiomatous 
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overgrowth  of  the  pial  vessels,  dilatations  of  the  central  canal  of  tbe< 
itself,  dislocation  of  the   vertebrae  such  as  occurs  in  caries  of  the  apiat, 
all  give  rise  to  compression  of  the  nerve-substance. 

Loosening  or  rupture  of  the  ligaments  connecting  the  axis  andatlis. 
such  as  occurs  in  carious  disease  of  tfie  tip[>er  cervical  spine   or  occ 
or  a  blow  on  the  back  of  the  head  or  neck,  may  cause  the  odontoid  pro- 
cess  of  the  axis  to  press  upon  the  medulla  oblongata. 

The  injurious  effect  of  sudden  or  gradual  compression  of  the  cord, 
apart  from  any  mechanical  damage  of  the  tissues,  is  doubtless  due  in 
great  measure  to  disturbance  of  the  circulation,  leading  to  more  or  Ic* 
protracted  amemia  of  the  nerve-substance.  When  this  reachea  a  certain 
degree  of  intensity  and  duration  anaemic  necrosis  and  softening  are  in- 
duced. In  like  manner  if  the  outflow  of  blood  be  hindered  by  the  cob- 
prcssion  wo  have  hemorrhage  from  venous  engorgement.  The  wl 
matter  is  the  Brst  to  soften;  the  gray  matter  usually  persists  for  a  time, 
its  blood-supply  being  derived  not  from  the  periphery  but  from  the  fet- 
alis of  the  longitudinal  fissures.  According  to  Kaiilkk  six  he 
Compression  tlie  axis-cylinders  begin  to  swell  up  to  such  a  dc_ 
they  sometimes  seem  to  distend  and  stretch  the  meshes  of  the  neuroj 
After  the  second  day  they  begin  to  disintegrate,  often  becoming  raci 
lated  in  the  process. 

In  the  first  week  or  two  after  compression  the  substance  of  the  corf 
is  white  and  opaque  owing  to  the  quantity  of  nerve-detritus  which  is 
present.  Then  it  becomes  more  translucent,  and  at  length  gray  and 
gelatinous,  as  the  products  of  disintegration  are  absorbed.  At  the  same 
time  hyperplasia  of  the  neuroglia  sets  in,  and  continues  for  soino  months, 
until  the  tissue  is  very  considerably  increased  in  amount  ami  in  denait 
(Art.  689j  Fig.  256).  If  the  hemorrhage  has  taken  place  during  tl 
process  of  softening  the  gray  sclerotic  tissue  is  more  or  less  visibly  pi 
meuted. 

Compression  of  the  brain  differs  in  its  conditions  from   that   of  tl 
cord  much  as  the  cranial  cavity  differs  from  the  spinal  canal.     Thu* 
a  meningeal  tumor  slowly  encroaches  on  the  space  within  the  cm 
cavity  room  is  made  for  it  by  an  efflux  of  Jymph  or  cerebrospinal  liqi 
from  the  brain,  the  latter  so  far  altering  its  form  a3  to  become   indent 
where  the  growth  presses  on  it.     The  brain-substance  remains  uninjui 
unless  the  tumor  is  of   considerable  size:    in  this  case  it  may  cause 
localized  simple  or  degenerative  atrophy.     Degeneration  is  more  comr 
in  cases  of  tumor  growing  within  the  brain,  or  of  chronic  cerebral  ab- 
scesses, which  by  pressure  on  the  sound  tissue  give  rise  to  disturbance  of 
the  circulation. 

Sadden  encroachments  are  apt  to  damage  the  brain-substance,  such 
for  instance  as  are  caused  by  hemorrhages,  or  inflammatory  exudatx 
into  the  meninges  or  ventricles.     Even  sudden  congestive  hypen 
may  give  rise  to  dangerous  intracranial  pressure. 
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Increased  afflux  of  blood  to  the  brain,  inflammatory  exudations,  and 
haemorrhagic  effusions  determine  in  the  first  instance  an  outflow  of  cere- 
brospinal liquid  from  the  cranium  into  the  spinal  canal:  sometimes  in- 
deed the  liquid  displaced  is  so  abundant  that  the  intervertebral  liga- 
ments bulge  under  its  pressure.  When  however  the  intracranial  pressure 
reaches  a  certain  point  no  further  displacement  can  take  place,  the 
capillaries  of  the  brain  are  compressed,  the  circulation  comes  to  a  stand- 
still, and.the  impaired  nutrition  of  the  nerve-elements  results  in  impair- 
ment of  their  functions.  If  the  pressure  is  not  quickly  relaxed  by 
re-absorption  of  the  effusion  or  by  efflux  of  blood,  so  that  the  circulation 
is  restored,  and  death  does  not  at  once  ensue,  extensive  degenerative 
changes  may  take  place  in  the  parts  first  compressed.  In  remoter 
parts  the  pressure  relaxes  as  the  first  give  way.  Thus  it  is  very  common 
to  find  a  zone  of  softening  immediately  surrounding  an  extravasation  of 
blood  or  en  effusion  into  a  ventricle,  but  not  extending  to  any  great  dis- 
tance. 

References:— Erb,  ZiemaserCa  Cyclopaedia  xm. ;  Letden,  Klmik  dt  RUcken- 
markskrankh,  1874-70;  KAHLERand  Pick,  Arch./.  Psych,  x.;  Charcot,  Diseases 
of  the  nervous  system  II.  London  1830,  Gttz.  11M.  1874;  Bouchard,  Diet,  enctf.  d. 
sciences  m&d.  (second  series)  vm  j  MiCHAUP,  Sur  la  mi/eiile  et  la  meningite  dans 
les  mai.  vertebr.  Paris  1871;  Bergmans,  Deutsche  Chirunjie  part  30,  1880; 
KaHLER,  Prag*  Zextsciir.  f  Heilk.  ill.;  Adamkiewicz,  Wien,  Sifzunysber. 
xlvui.  1883,  Wiener  Ktinik  vux,  ix.  (1884);  Wernicke,  Fortschritte  d.  Med.  OX 
1885. 

Eahler  experimented  on  compression  of  the  cord  by  injecting  melted  wax 
into  the  spinal  canal.     Sclerosis  resulted  only  after  several  months, 

645.  Soft "ii in-  from  contusion  and  concussion.  When  the 
substance  of  the  brain  or  cord  is  contused  or  crushed,  or  even  violently 
shaken,  it  frequently  undergoes  complete  and  rapid  necrosis  and  ulti- 
mately disintegrates. 

A  modcrat3ly  abundant  spontaneous  hemorrhage  may  have  this 
effect,  but  among  mechanical  causes  the  commonest  are  dislocation  and 
fracture  of  the  vertebrae,  blows  or  falls  on  the  head  (concussion),  cuta  or 
stabs  penetrating  the  bony  coverings  of  brain  or  cord,  and  projectiles 
reaching  the  central  nervous  tissues.  Splinters  of  bone,  such  for  exam- 
ple as  occur  in  depressed  fracture  of  the  skull,  should  also  be  included. 

The  death  of  the  nerve-substance  is  doubtless  due  to  the  direct  injury 
to  its  elements  and  the  rupture  of  their  connections,  and  in  part  to  the 
disturbance  of  the  circulation  and  consequent  failure  of  nutrition. 

When  the  injury  is  very  extensive  it  may  speedily  result  iu  death. 
Where  the  contusion  is  less  severe,  as  in  the  case  of  a  blow  on  the  head, 
the  part  directly  injured  or  even  the  entire  brain  is  the  seat  ot  capillary 
haemorrhage,  go  that  on  section  its  appears  mottled  or  speckled  with 
spots  of  red.  Extreme  violence  may  cause  immediate  disintegration  of 
the  tissue,  so  that  it  becomes  a  mere  mass  of  debris  and  blood.  Menin- 
geal hffimorrhage  is  an  almost  invariable  accompaniment. 


968 


tL  XEBVOC78  SYSTEM. 


The  changes  resulting  from   traumatic  destruction  o  >rroo« 

tissues,  provided  septic  inflammation  is  excluded,  exhibit  the  characters 
partly  of  anaemic  and  partly  of  hemorrhagic  necrosis.  Liqnefactioutud 
absorption  of  the  products  of  disintegration  ensue,  the  processuot  bem£ 
essentially  different  from  that  described  in  connection  with  ischsenir 
necrosis,  though  the  subsequent  inflammatory  changes  are  apt  to  V 
somewhat  more  intense  thuii  in  the  latter  case  (Art.  658).  II  the  tna* 
matic  softening  is  confined  to  the  cortex  of  the  brain,  we  find  some 
afterwards  defects  in  the  convolutions,  which  are  covered  over  by  a  nnw 
consisting  of  collapsed  capillaries,  unabsorbed  detritus,  and  grantnV- 
cells.  Somekimes  sclerotic  thickening  of  the  underlying  braiu-ti&w 
takes  place. 

It  is  worth  remarking  that  the  degenerative  changes  set  up  by  trie* 
matic  violence  such  fca  we  have  just  described  occasionally  go  011  far 
years  after  the  initial  injury,  and  that  a  gradually  advancing  disintegnv 
tion  of  the  borders  of  the  softened  region  takes  place,  by  which  in  the 
cnurse  of  time  a  very  extensive  destruction  of  tissue  is  effected,     Thu* 
for  example  after  a  blow  on  the  forehead  the  whole  of  tho  frontal 
may  perish.     Probably  this  progressive   destruction  depends  on 
secondary  disease  of  the  blood-vessels  or  obstruction  of  the  lymph 
which  gives  rise  to  permanent  disorder  of  circulation  and  nutrition. 

If  the  effect  of  the  initial  injury  is  slight  there  may  be  no  ge 
disintegration  of  tissue,  the  damage  perhaps  not  extending  beyond 
necrosis  and  calcification  of  a  few  ganglion  cells. 

The  changes  in  the  cord  are  exactly  similar  to  those  in  the  b 
under  the  same  conditions  (Art.  659). 
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The  clinical  symptoms  of  concussion  of  the  brain  and  cord  (commotio 
et  medullas  spinalis),  namely  partial  or  total  loss  of  consciousness,  confusion  of 
mmd,  muscular  weakness,  disorder  of  the  functions  of  the  cord,  etc..  are  notde* 
pendent  on  the  local  damage  alone.  Even  111  rapidly  fatal  cases  this  damage  m*^ 
be  but  slight.    There  is  in  fact  a  disturbance  of  the  functions»of  the  rgjwi, 

due  doubtless  to  the  mechanical  shock  which  affects  detrimentally  the  whole  of 
the  nerve-aubBtance  (Kocn,  Filehng,  Witkowski.  Bergmann). 

In  infants  who  die  soon  after  birth  we  often  meet  with  subdural  and 
meningeal  haemorrhages,  due  no  doubt  to  rupture  of  the  venous  sinus 
arachnoid  veins  from  displacement  and  compression  of  the  cranial  bones  in 
act  of  parturition. 

Workmen  engaged  in  bridge-building  and  exposed  to  high  air-pressure  tn 
sunken  caissons  are  sometimes  seized  with  paralysis  when  they  come  out  sud- 
denly into  the  free  air.  Leyden  (.4rcfc,  /,  Fsfjch.  IX.)  found  in  some  of  them 
small  patches  of  degeneration  in  the  cord.  These  he  attributes  to  the 
escape  of  gas  (oxygen)  from  the  blood,  which  had  under  high  pressure  at 
it  in  excess,  the  bubbles  probably  forming  small  emboli  in  the  vessels. 

References:— Beromann,  KopfverUtzungen,  Deutsche  Chirurgie  part  S0t  1 
Fischer,  Sammlung  klin.    VortrOge  10,   27;    Bruzelios    and    Kt  \«r*t 

Jahresber.  II.  (1930);  FRONttttLLEB,  Die  Rtickenmarkszerreissung,  Memorabilia* 
1876;  W.  MiJLLER,  Path.  Ariat.  u.  Physiol-  «t  ROckenmarka  Leipzig  Is 
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*  Cijcloixrdia  XIII.;  Clemen's,  Die  Erxrhuttrrung  d.  Ruckenmarks, 
Deutsche  Klinik  1803-65;  Oberstriner,  Wiener  med.  Jahrb.  W9;  von  Reck- 
linghausen, Virch.  Arch,  vol.  80;  Jolly,  Stud.  a.  d.  Inst.  f.  exp,  Path.  Vienna 
187CM  Kuafpt-Ebino,  Died.  Qehimerschutt.  u.  Kopfverletzungen  hervorgeru- 
fenen  pttyeh.  Kninkh.  Ertangen  I8B8;  Koch  and  Filehne,  Langenbeck's  Arch. 
xvil  (1874);  Witkowski,  Virch.  Arch.  vol.  69. 
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646,  Hecondary  degeneration  of  the  tracts  (systemic  degenera- 
Hoili).  Destruction  of  certain  parts  of  the  brain  and  cord  is  followed  by 
a  degeneration  of  certain  corresponding  tracts  of  nerve-fibres,  which  is 
called  secondary  degeneration.  It  is  probably  doe  to  the  fact  that  the 
affected  tracts  are  severed  from  their  f  trophic  centres/  or  that  these  lat- 
ter are  destroyed.  We  have  ascending  and  descending  secondary  degen- 
eration, according  to  the  direction  in  which  the  process  advances. 

Descending  degeneration  is  commonest  in  the  pyramidal  tracts 
(Art.  626,  Fig.  £4b"  Pirb  Psb)f  and  takes  place  in  all  cases  in  which  the 
motor  centres  of  the  cerebral  cortex  are  destroyed,  or  in  which  the  tnotor 
tract  as  it  passes  through  the  corona  radiata,  the  internal  capsule,  the 
peduncular  region,  or  the  pyramidal  columns,  is  anywhere  interrupted. 
The  degeneration  extends  down  to  the  points  at  which  the  motor  fibres 
leave  the  anterior  horns  of  the  cord.  In  rare  cases  the  ganglion-cells  of 
the  anterior  horns  also  are  atrophied,  and  then  the  motor  fibres  in  the 
anterior  roots  of  the  spinal  nerves  become  degenerate.  When  the  de- 
struction of  the  cortical  centres  is  incomplete  or  only  superficial  it  is  not 
usually  followed  by  secondary  degeneration.  It  must  however  be  borne 
in  mind  that  in  insane  paralytic  patients,  in  whom  extensive  superficial 
atrophy  of  the  motor  region  of  the  cortex  has  resulted  from  chronic  in- 
flammation, we  meet  with  degeneration  of  the  pyramidal  tract:  this  is 
however  probably  a  secondary  disease  of  the  cord  rather  than  a  secondary 
degeneration  in  the  strict  sense  of  the  term  (Art.  647). 

When  the  primary  disease  is  in  the  cord,  and  such  that  the  motor 
tract  is  entirely  interrupted,  the  anterior  pyramidal  tract  below  the  af- 
fected section  becomes  atrophied,  but  only  for  a  distance  of  one  or  two 
centimetres,  a  few  fibres  perhaps  showing  degenerative  change  for  a 
greater  distance.  In  the  case  of  the  posterior  columns  of  Burdach  the 
degeneration  extends  downward  along  some  fibres  as  much  as  six  centi- 
metres. The  latter  are  perhaps  fibres  which  enter  with  the  posterior 
roots  and  then  pass  downwards  for  a  certain  distance  in  the  substance  of 
the  cord  (Sciiultze). 

According  to  Charcot  when  the  anterior  portion  of  the  internal  cap- 
sule is  destroyed  secondary  degeneration  appears  in  a  bundle  of  fibres 
passing  through  the  middle  of  the  crustal  stratum  of  the  crus  to  the 
pons  and  probably  ending  in  some  of  the  nuclei  of  the  medulla. 

Ascending  degeneration  follows  upon  destruction  of  the  cord  or  of 
the  posterior  root-fibres  of  the  spinal  nerves. 

I  If  the  cord  is  cut  across  all  the  posterior  tracts  degenerate  for  a  short 
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distance  above  the  point  of  section,  the  columns  of  Goll  (Fig,  240  fgr) 
alone  degenerate  for  a  greater  distance,  namely  up  to  the  nucleus  of  the 
funiculi].:?  gracilis.     Destruction  of  the  posterior  roots  has  tho  like  efiect 
It  is  thus  rendered  probable  that  the  columns  of  Goll  have  their  tr 
centre  in  the  spinal  ganglion-cells. 

If  the  cord  is  cut  in  the  upper  dorsal  region  the  direct  cerebellar 
tracts  (Fig,  246  Ksh)  above  the  lesion  become  degenerate:  thej  pas 
from  the  vesicular  columns  (of  Clarke)  to  the  cerebellum.  According 
to  Schultze  a  small  region  of  the  lateral  column  near  the  penphtrt 
also  undergoes  atrophy. 

Secondary  degeneration  occurs  chiefly  after  ischemic  softening 
atrophy  from  compression,  and  hemorrhagic  or  inflammatory  destruc- 
tion of  the  tracts  and  centres  indicated.  It  does  not  always  folio* 
upon  sclerosis  of  the  cord  or  brain,  inasmuch  as  the  conducting  tntU 
are  apparently  not  always  entirely  interrupted  in  passing  through 
sclerotic  patches. 

The  degeneration  takes  place  simultaneously  over  the  whole  extent 
of  the  affected  tract.  It  is  recognizable  under  the  microscope  in  th« 
second  week  after  the  initial  lesion,  disintegration  of  the  medullar? 
sheath  and  axis-cylinder  of  the  nerve-fibres  having  by  that  time  begun. 
When  it  has  advanced  to  a  certain  point  absorption  of  the  produr 
disintegration  begins,  and  the  familiar  granule-cells  make  their  appear- 
ance. The  space  vacated  by  the  atrophied  fibres  is  filled  up  partly  by 
effusion  of  liquid,  partly  by  hyperplasia  of  the  neuroglia,  thoi  . 
may  be  months  or  years  before  the  latter  becomes  fairly  dense  and  com- 
pact (Art.  639,  Figs.  255,  256), 

So  long  as  the  degenerate  tracts  contain  abundance  of  detritus 
they  are  white,  opaque,  and  soft.  As  absorption  goes  on  they  become 
gray  and  translucent;  when  sclerosis  takes  place  they  become  firm,  and 
at  the  same  time  shrink  in  volume. 
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In  the  text  we  have  apokett  only  of  total  secondary  degeneration  of  the 
tudinal  tracts  of  t  lie  brain  and  cord.  Of  course  particular  bundles  of  fibres 
likewise  undergo  degeneration,  and  even  the  short  transverse  *>r  commissural 
fibres  of  the  cruet.  Scuultzs  met  with  a  case  of  traumatic  injury  to  the  ictitK 
fibres  in  the  Juntbar  cord,  in  which  only  the  posterior  portions  of  the  columns  of 
Goll  were  atrophied.  Nerve-tracts  degenerate  from  the  initial  lesion  up  to  th« 
next  terminal  organ,  and  apparently  in  the  direction  of  normal  conduction. 
Some  of  the  fibre*  of  the  cord  however  do  not  degenerate  in  either  direction 
after  an  Interrupting  lesion  (Flkchsig). 

Borcn  \itt>andScHlEPFERDECKER  found  secondary  degeneration  14  days 
lesion,  W.  MOller  13  days,  and  Kahler  and  Pick  11  days. 

References:— TtiRCK,  Zeitschr,  <t.  Geaell.  d.  Aerzte  in  Wicn  1850,  Wiener 
Sitzung&bcr.  vi.  (1851),  XI.  (1853);  Waller.  Muller's  Arch.  1852:  WestfhjL 
Arch.  f.  Psych,  n.;  Simon,  ibid,  v.;  Leyden,  Deutsche  Klinik  1863,  Klin.  <L 
Ruckenmarkskr,  it,;  Bouchard,  Anh.  centrales  1806;  Ouddex.  Arch./.  Psych. 
n.  (1869;;  Charcot,  Diseases  of  the  nervous  system  London  1878-80.  Lemons  wurla 
localis.  dims  fea  ma!,  d.  eerveau  I.  Paris  1978-80,   Frogrfo  me  I.  1S7&;  FL&CBM& 
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Die  Leitungsbahnen  Leipzig  1876,  Arch.  d.  Hetik.xvin.  (1977),  Ueber  Systemer- 
krankungen  Leipzig  1878:  Scbultze,  Cent.  /.  med.  Wins.  1876;  Virch.  Arch.  vol. 
79.  Arch,  f.  Psych.  im„  xiv.;  Meyer,  ibid.  xni..  Kahler  and  Pick,  ibid,  x.; 

BlNSWANQER,  ibid.  XL;    SCHIEFFERDECKEK,    Vir  Vol.   G7;    IIaYEM,  Arch. 

dephysiol.  v  (18TS^  Homes,  Virch,  Arvh.  vol.  88,  Fortschrittcd.  Med.  m.  (1885); 
Erb,  Ziemssen's  Cyclapa'dia  xui,;  Neblsen.  D  Anh.  f.  klin.  Med,  xxrv.  (1879); 
Ferrier,  Localization  of  cerebral  disease  London  1878,  Tranx  internal,  med. 
congress  i.  London  1881;  Bramwell,  Diseases  of  the  spinal  cord  Edinburgh  1884; 
Barth,  Arch.  d.  Heilk.  x.;  MttLLER,  Path.  Anat.  d.  RUckenm.  1671:  Isartier, 
D*m  dtg&n.  second,  de  la  mobile  ipin.  comic,  aux  lesions  du  cerveau  Paris  1878; 
Lowentiial.  Fortschritte  d.  Med.  I.  (1883);  Mendel,  Neurolog.  Umtralb.  i.  (| 
Martinotti,  Stdle  degen.  sistem,  del  midollo  spin,  second.,  Collezione  ital.  di 
medicina(M  series)  11  and  12,  1885;  LanOLEY,  Brain  vill.  1880. 

647.  Primary  scleroses  of  the  columns  of  the  cord.  Primary 
sclerosis  or  gray  degeneration  is  a  change  extending  over  entire  tracts 
or  columns  of  the  spinal  cord:  it  resembles  secondary  degeneration  in 
its  course  and  results,  differing  from  it  however  in  the  apparent  absence 
of  any  interrupting  lesion  of  the  conducting  paths. 


Fio.  28L    Sclerosis  of  tub  posterior  whits  colcxns  of  the  cobd. 
(.Section  treated  with  Mutter's  fluid,  htzmatoxijlin%  carmine,  and  perosmic  acid,  and  mounted 

in  Qlycerine:  X  150,  i 
a,    section  of  normal  nerve-flbrea  d,    blood-vessel 

5,    granule  cells  e,    granule-cells   in    the    lymph-sheath    of    the 

c,    neuroglia  with  nuclei  reaeel  d 


Its  essential  characters  are  degeneration  of  the  nerve-fibres  and  hyper- 
plasia of  the  connective  tissue  (sclerosis),  but  the  relations  of  these  are 
somewhat  different  from  those  observed  in  secondary  degeneration. 
Disintegration  of  the  nerve-elements  and  increase  of  the  neuroglia  be- 
gin almost  simultaneously  and  go  on  side  by  side:  indeed  some  have  re- 
garded the  neurogliar  hyperplasia  as  the  primary  disorder  and  the 
degeneration  of  nerve  substance  as  secondary  to  it.  There  is  however 
no  real  doubt  that  the  degeneration  is  the  primary  and  essential  feature 
of  the  disease. 

The  medullary  sheaths  are  the  first  to  disintegrate,  and  then  the 
axis-cylinders;  the  degenerating  tract  thus  loses  in  succession  a  number 
of  its  fibres,  greater  or  less  according  to  the  duration  of  the  affection 
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(Fig.  261).  Fat-gramile  cells  (h  e)  appear,  as  in  all  nerve  degeneration*, 
and  accumulating  chiefly  in  the  lymph-sheaths  (d)  of  the  vessels  ire 
carried  off  by  these  channels.  While  this  is  going  on  the  oelli  d 
the  neuroglia  (c)  begin  to  multiply,  and  as  the  nerve  elements  dwindU 
and  disappear  the  connective  tissue  increases  and  fills  their  placet 
Thickening  of  the  vessel-walls  also  takes  place. 

Sclerosis  is  commonest  in  the  posterior  columns  of  the  ?ord,  and  i 
the  anatomical  basis  of  the  disease  known  as  tabes  dorsal  is  or  loeomc 
tor  ataxy 


Fig   262. 


Flo,  *M 


FtO.   SMS.     OottPLXTK  MCLEROSTS  OV  POSTERIOR  COLUMNS    jftJfD  ATROPHY  OP  POSTERIOR    ROOTS. 


[Section  through  dorsal  region:  x  M 

c,    atrophied  posterior  mot 


*s    cuneate  fasciculus 
by    column  of  Goll 

Fio,  953.    Sclerosis  or  posterior  jjto  lateral  coLmrna. 
(Section  through  upper  lumbar  region  :  y  &.) 
o,    cuneate  fasciculus  e,    atrophied  posterior  root 

6t    column  of  Ooll  d,    posterior  portion  of  lateral  column 

Fro.  <M.    Sclerosis  or  posterior  coljtmxs  axd  or  euwjwal  arc: 
(After  WESTPRAL:  mxtion  through  cervical  region:  X  &.) 
fasciculus  k,    marginal  sclerosis  along    direct  for 


b,    column  of  Goll 


cerebellar  tract 
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In  advanced  cases  the  degeneration  and  sclerosis  may  extend  over 
the  entire  section  of  the  posterior  columns  in  the  dorsal  region  of  the 
curd  (Fig.  262).  In  the  lumbar  region  (Fig.  263)  the  anterior  portion 
of  the  section  is  almost  always  exempt.  In  the  cervical  region  (Fig. 
264)  two  lateral  segments  of  the  anterior  portion  are  spared  or  but 
slightly  affected.  The  changes  are  usually  (unless  the  degeneration  is 
universal)  most  marked  in  the  lumbar  and  dorsal  regions,  though  cases 
occur  in  which  the  cervical  region  is  the  most  affected.  The  degenera- 
tion ascends  within  the  columns  to  beyond  the  obex  of  the  calamus 
scriptorius  and  ceases  about  the  level  of  the  striw  acusficw  (Fig.  248, 
Art.  629), 

When  the  degeneration  of  the  posterior  columns  ia  well-advanced 
their  outer  surface  assumes  a  gray  or  grayish-red  tint,  and  on  section 
the  tissue  appears  quite  gray  and  translucent.  At  the  same  time  the 
columns  appear  somewhat  shrunken. 

The  posterior  nerve  roots  are  always  more  or  less  atrophic  and  gray, 
the  atrophy  being  greatest  when  the  general  degeneration  is  most  ad- 
vanced. The  posterior  root-fibres  within  the  cord  are  likewise  atrophic; 
and  not  alone  those  which  pass  forward  through  the  substance  of  the 
posterior  columns  but  also  those  which  traverse  the  posterior  root-zones. 
In  rare  cases  some  of  the  ganglion  cells  of  the  gray  mutter  are  destroyed. 

This  degeneration  of  the  posterior  columns  with  the  accompanying 
changes  in  the  posterior  roots  is  usually  an  independent  and  uncompli- 
cated malady:  but  cases  occur  in  which  simultaneously  or  subsequently 
portions  of  the  lateral  columns  also  undergo  degeneration  (Fig.  263  d). 

The  portions  most  apt  to  be  invaded  are  the  posterior  (pyramidal 
tracts)  and  the  marginal  (direct  cerebellar  tracts,  Fig.  264  k)i  some- 
times the  marginal  sclerosis  extends  right  round  to  the  anterior  col- 
umns. 

A  second  form  of  primary  degeneration  is  that  known  as  amyotro- 
phic lateral  sclerosis.  It  is  essentially  a  degeneration  of  the  lateral 
columns  extending  over  the  whole  length  of  the  cord,  and  accompanied 
by  atrophy  of  the  ganglion-cells  of  the  anterior  horns  and  the  equiva- 
lent gray  nuclei  in  the  medulla. 

The  degeneration  of  the  white  matter  is  marked  by  atrophy,  disinte- 
gration, and  disappearance  of  nerve  fibres,  together  with  increase  of 
connective  tissue,  though  the  sclerotic  induration  ifl  not  usually  so  ex- 
treme as  in  the  corresponding  affection  of  the  posterior  columns.  Only 
when  the  disease  has  lasted  a  very  long  time  the  new  fibrous  tissue  be- 
come dense  and  compact. 

In  many  cases  the  degeneration  is  limited  to  the  lateral  pyramidal 
tracts  (Fig.  2B5  b):  and  thus  where  these  tracts  have  a  well-marked 
contour  on  section,  namely  in  the  cervical  region,  the  disease  is  also 
sharply  defined;  where  they  are  interpenetrated  by  other  systems  of 
fibres  and  extend  forwards,  as  in  the  dorsal  region,  it  is  difficult  to  make 
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out  the  exact  extent  of  the  disease.  If  the  pyramidal  tracts  hare  d*h 
cussated  completely  at  the  medulla,  the  degeneration  is  confined 
lateral  columns  (Fig.  265  b);  but  if  some  of  the  strands  are  undecn* 
sated  then  the  anterior  (or  uncrossed)  pyramidal  tracts  are  also  affected. 
In  other  cases  again  the  short  tracts  in  the  anterior-lateral  column* 
variously  described  as  principal  tracts  (Fjl&OHSIG)  and  anterior  root* 
zones  (Charcot)  undergo  a  like  change.  These  tracts  connect  tk 
various  segments  of  the  cord  with  each  other  and  with  the  medal!*, 
and  include  root-fibres  which  run  longitudinally  for  a  certain  distance 
within  the  cord  before  passing  out  with  the  roots. 

The  direct  cerebellar  tracts  are  invariably  exempt.  In  an  ascending 
direction  the  disease  has  been  traced  up  to  the  pons  and  crara  cerebri, 
but  no  further.  Wo  are  thus  ignorant  of  the  upper  limit  of  the  changt 
and  it  is  quite  possible  that  it  sometimes  extends  up  to  the  cortex. 


Fio.  803.    Amyotrophic  latojul.  acucnosis, 

(Secton  through  the  cervical  cord:    X  10- ) 

a,  anterior  horns,  the  ganglion  cells  or  which  hare  almost  all  disappeared 
t>,  diseased  region  of  the  lateral  cot  man  corresponding  to  the  complete!  j 
tract 


In  the  anterior  horns  it  is  chiefly  the  most  anterior  ganglion* 
which  perish   (Fig.    205  a);  those  of  the  intermedio-lateral   tract 
scarcely  if  at  all  affected;  while  those  of  Clarke's  columns   are 
exempt. 

Of  the  motor  nuclei  of  the  cerebral  axis  those  of  the  hypogh 
facial,  and  spinal  accessory  nerves  are  the  most  liable  to  atrophic  chai 
and  to  a  very  much  less  extent  those  of  the  abducens  and  tr; 
nerves.     Details  regarding  the  limits  to  which  the  atrophy  may  extei 
are  unfortunately  lacking. 

In  proportion  to  the  atrophy  of  the  motor  ganglion-cells  in  the 


SIMPLE    AJny    DEGENERATIVE    ATROPHY. 


975 


and  medulla  we  have  of  course  progressive  atrophy  of  the  corresponding 
motor  nerves  and  muscles. 

Amyotrophic  lateral  sclerosis  is  from  a  pathological  point  of  yiew 
closely  akin  to  anterior  poliomyelitis,  or  spinal  paralysis  with  wasting  of 
the  ganglion-cells  in  the  anterior  horns  (Arts.  G4Q,  G59). 


Charcot,  Erb  (Virch.  Arch,  vol  70).  and  others  incline  to  the  belief  that  a 
primary  form  of  eclerosh  of  Lhe  pyramidal  tracts  exists,  unaccompanied  by 
degeneration  of  the  anterior  horns,  and  giving  rise  to  a  group  of  symptoms 
described  by  Erb  as  spastic  npinal  paralysis,  by  Bkroer  as  primary  lateral 
sclerosis,  and  by  Charcot  as  spasmodic  tabes  dorsalis.  Stoffela  (ll'ien.  med. 
Woch.  21,  1878)  describes  a  case  of  sclerosis  of  the  lateral  columns  only,  but  the 
anatomical  examination  was  not  sufficiently  minute  to  prove  that  it  was  a 
primary  lateral  sclerosis.  The  like  is  true  of  the  older  instance  given  by  TtfftGK 
(Wiener  Sitzungsber,  XXL  l&r>6).  Probably  it  was  a  case  of  amyotrophic  lateral 
sclerosia.  See  however  Dreschfeld,  Jonrn.  of  Anat.  and  Physiol,  xv.  1881,  and 
the  cases  and  references  given  by  Ross,  Diseases  of  the  nervous  system  u.  Loudon 
1883.  Tne  author's  experience  induces  him  to  agree  with  Leyden  {Bert,  ktin. 
Woch.  48,  1878),  Schclz  (D.  Arch.  f.  klin.  Med.  xxiil.).  Weiss  (Wien.  med. 
Woch.  1883),  and  StkUMPELL  (Arch.  /.  Psych.  X.),  in  their  view  that  the  symptoms 
of  spastic  spinal  paralysis  may  be  caused  by  disseminated  sclerosis,  myelitis, 
degeneration  from  compression,  tumors,  spinal  meningitis,  hydromyelia,  etc. 
The  nature  of  the  lateral  sclerosis  of  chronic  insane  paralytic  patients  (West- 
PHAL,  Yirch.  Arch.  vol.  40;  BUUULUB  Arch.  f.  I\ffch.  ix.)  is  still  in  dispute: 
Flechsjg  regards  it  as  a  secondary  degeneration,  Westphal  as  a  primary  affec- 
tion. 

References  on  the  morbid  anatomy  of  tabes  dorsalis: — Leyden,  Die  graue 
Degen.  d.  hint.  Ruekenmarksstr&nge  Berlin  1863.  Klinik  d  Ruckenmarkskr.  n., 
D,  Zeitschr.  f.  klin.  Med.  1677,  Art.  Tabes  dorsalis  in  Realeneyctop,  d.  gesammt. 
Heilkitnde;  Piehuet,  Arch.  d.  physiol.  iil  (1870),  iv„  v,,  Lcs  symptoincs  viphalique* 
du  tabes  dorsalis  Paris  1876,  Gaz.  med.  departs  1882;  Fromjjann,  (Inters.  &b. 
norm.  u.path,  Anat.  d.  Ruckenmarks  Jena  1867;  Rlndfleisch,  Path.  Histology  11. 
London  1873;  Solly  and  Clarke,  St.  Thos.  Hasp.  Reports  1870;  Westphal, 
ArcJi.f.  Psych,  v.,  ix.,  xii.,  xvi.;  Wolff,  ibid,  xil;  Adamkiewicz,  ibid.  ix.>  x 
xu.»  Trans,  internal,  med.  congress  u.  London  1881,  Die  Ruckenmarksschwindsucht 
Vienna  1883;  Takacs,  Cent.  f.  med.  Wiss.  1878,  Arch,  f.  Psych,  ix  ;  Charcot, 
Diseases  of  the  nervous  system  London  1876-80;  Vulpian,  MataduH  du  systeme 
nerveux  Paris  1870;  StatS  WOODKEAD,  Joitrn.  of  Anat.  and  Physiol.  XIV.  (1882); 
EBB,  Ziemssen's  Cyclopaedia  xiii.;  Friedreich,  Virch.  Arch.  vols.  26.  27,  68,70; 
Stiujmpell,  Naturforscherversatnmlung  in  Salzburg  1881,  Arch.  f.  Psych.  TO. 
(1882)  (and  Brain  v.  1882):  Jaderhqlm,  iVbrd.  9U&*  Arkiv.  LJ  Kahler,  Zeitschr. 
f.  HeUk.  II.  (1882);  Raymond  and  Artaud,  Soc.  de  biol.  July  1882;  Ross,  Dis- 
eases of  the  nervous  system  II.  I/jndon  1883  (with  numerous  references);  Bram- 
WELL,  Diseases  of  the  spinal  cord  Edinburgh  1884  (for  good  figures);  Buzzard, 
Brain  vi.  1684  (disease  of  blood-vessels);  Kraus,  Neurotog.  Centralb.  1885; 
Dejerixe,  Arch,  djephysiol.  1884;  Babinski,  ibid.  1885;  Lissauer,  Fortschritte  d. 
Med.  iil  1885. 

References  on  amyotrophic  lateral  sclerosis  and  bulbar  oaralysis;— Duchenne^ 
Qaz.  hebdom.  1859,  1861;  Charcot,  Diseases  of  the  nerwws  system  u.  London 
1880;  Flechsio,  Ueber  Systemerkranknngen  Leipzig  1878;  Barth,  ArcJi.  d.Heilk. 
xii.,  xv.;  Dumenil,  Qaz.  fitbdom,  18B7;  Leyden;  op.  crt..  Arch.  /,  Psych.  It., 
ill.,   vm.;  Maier  and  KtJSSMAUL,   Virch.    Arch.  vol.    61;  Gombault,  AvcK,  d* 
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physiol.  iv.;  Pick,  Arch.  f.  Psych,  vm\;  PrTREs,  Arch.  cU physiol.  1876;  Lira* 
I  de  Paris  17,  1878;  Westphal,  Virch.  Arch,  vol  10;  Kussmaul,  Samm- 
hlfffl  /J/»  \ortrdge  54;  WORMS,  Arc/*,  lie  physiol.  IV.  |  iS77i;  CoRXlLand  LfcnsL 
<7<iz.  **AI  de  Pari*  1875;  Fkrrier,  Lmort  },  19BI\  Stadelmann,  /'.  .irr/i./.Jtfi*. 
3/«i/.  xxxui.;  Moeli,  Arch.f.  Psych.  X.;  Vikrordt,  ibid,  xiv.;  Dkjekink,  Artk 
dtphyrioL  Vt  {l&Sb  Minkowski,  D.  Arcli.f>  klin.  Med.  xxiv.  (18H4);  Okmsrqs, 
Ptaiv,  vni.  1886  (a  critical  digest). 

On  scleras! a  affectiug  more  than  one  tract  ('combined  degenerait 
Westpiial,  Virch,  Arch.  vols.  39,  40,  Arch./.  Psych  v.,  FlIL,  ix.  xvr  (c&iia»ij<a 
of  spastic  spinal  paralysis);  Kaeller  and  Pick,  ibid.  vm.t  x.;  Scuultze.  link 
Arch.  vol.  79,  ArcJi.  f.  Psych,  v.;  Friedreich,  Virch.  Arch.  vols.  26, 
STRfrMPEU,,  Arch  f.  Psych,  xi.;  Prevost,  Arch,  de  physiol.  iv.  (18**7);  WotTF, 
Arch.f.  Psych,  xa.;  Hamilton,  iVfeio  )"rfc  raed.  record  xv  (1879);  BaBBR", 
Ftrc/t.  Arch.  vol.  76;  Ormerod,  Brain  vu.  I88f>  (a  critical  digest  of  the  literal 

648.     From  what  we  have  said  In  the  hist  Article  it  will  be  seen  thai 
both  in  tabes  dorsal  is  and  in  amyotrophic  lateral  tin-  mo 

change  follows  the  course  of  certain  definite  tracts,  and  tin1  question  it 
once  arises  whether  in  these  cases  we  have  what  with   I  .;  we  maj 

«all  primary  systemic  diseases.  If  by  a  'system 'we  mean  or* 
definite  group  of  homologous  nerve-fibres  and  their  gan^l ton-cells,  and 
this  only,  these  affections  can  hardly  be  described  a3  simply  'syst*r 
inasmuch  as  at  least  in  tabes  various  systems  are  involved.  Tabes  would 
in  that  case  be  properly  described  as  a  combined  systemic  disease 
(StrCmpell).  But  if  we  include  under  the  term  'system'  a  grow 
fibres  and  cells  all  functionally  related,  both  tabes  aud  amyotrophic 
lateral  sclerosis  are  systemic. 

The  morbid  change  in  tabPS  has  been  variously  interpreted  by 
different  authors.  Leydex  regards  it  as  a  degenerative  process,  C 
Friedreich  and  Frommanx  regard  it  as  inflammatory,  Charcot  ealli 
it  a  parenchymatous  inflammation,  Erb  a  chronic  myelitis.  Adas- 
kiewicz  thinks  the  essential  fact  is  a  chronic  degeneration  of  the  con- 
nective tissue. 

Minute  microscopic  examination  shows  however  that  the  p 
essentially  a  degenerative  one,  having  nothing  to  do  with  intiam  uu. 
and  StrCmpell  accurately  expresses  the  facts  when  he  describv 
degeneration  of  functionally  related  nerve-fibres. 

According  to  Pierrkt,  Charcot,  and  StrCmpell  the  disease 
with  the  degeneration  of  certain  strands  of  fibres  running  through  t 
middle  of  Burdach's  columns  (Fig.  266  a),  and   usually  in   the 
and  dorsal  regions  of  the  cord.     At  the  same  time   degenerate    fibns 
appear  in  the  posterior  nerve-roots,  and  along  the  inner  (or  me; 
aspect  of  GolFs  columns  in  the  dorsal  and  cervical  regions  there  is  • 
sclerotic  strip.     Af^r  a  time  Burdach's  columus  in  the  cervical  region 
are  likewise  invaded. 

We  have  thus  at  first  patches  and  strips  of  degeneration  occurring  in 
centripetal  fibres  which  enter  the  cord  through  the  posterior  roots, 
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is  followed  by  secondary  ascending  degeneration  of  the  fibres  initially 
attacked  in  the  lower  part  of  their  course,  Tabes  according  to  this  view 
then  is  a  localized  multiple  ascending  degeneration  primarily  affecting  a 
part  of  the  region  of  the  posterior  columns,  which  with  its  associated 
secondary  degenerations  extends  in  the  course  of  years  over  nearly  the 
whole  of  that  region. 

As  to  the  caU86  of  the  first  onset  of  the  affection — whether  it  depends 
on  some  congenital  or  acquired  weakness  of  the  centripetal  tracts,  or  on 
disordered  nutrition  from  disturbance  of  the  circulation — it  is  not  easy 
to  decide.  The  fact  that  some  forms  of  tabes  appear  to  be  inherited  or 
at  least  congenital  (Friedreich)  supports  the  former  supposition,  while 
the  latter  agrees  with  the  observation  that  very  frequently  we  find 
almost  from  the  commencement  of  the  disease  like  disorder  of  the  optic, 
oculomotor,  and  trigeminal  nerves,  while  simultaneously  with  its  pro- 
gress multiple  patches  of  sclerosis  appear  in  other  parts  of  the  brain  and 


Fra.  366,    OcHomicijeo  ocuntoais  ur  thk  posterior  colours, 
{After  CHARCOT:  Mection  from  the  Horaal  region, :    X  6.) 
a,  sclerotic  patch  Jn  the  cunaate  fasciculus  b,  sclerotic  patch  In  the  colunius  of  doll 

cord.  When  simultaneous  degeneration  of  other  systems  of  fibres  takes 
place  we  can  only  suppose  that  the  like  weakness  of  organization  or  dis- 
order of  nutrition  is  affecting  them  also.  At  least  there  is  no  ground 
for  the  theory  that  the  imagined  inflammatory  process  has  extended 
by  continuity  from  the  primarily  diseased  posterior  columns  to  other 
tracts. 

At  present  we  cannot  say  anything  as  to  the  real  nature  of  the  excit- 
ing cause.  Clinical  observers  mention  a  great  variety  of  predisposing 
conditions,  such  as  cold,  over-exertion,  sexual  excess,  etc.  Fournier, 
Erb,  Gowers,  and  others  have  lately  laid  special  stress  on  syphilis  as 
the  commonest  of  all  antecedents  of  tabes.  If  when  the  pathogenic 
agency  is  extrinsic  the  sensory  tracts  alone  are  affected,  we  must  assume 
either  that  they  have  been  congenital ly  weaker  than  the  others,  or  that 
they  are  normally  less  able  to  resist  certain  forms  of  injury. 

The  like  difficulties  arise  in  the  case  of  amyotrophic  lateral  sclerosis. 
Here  also  we  are  driven  to  conclude  that  the  disoase  is  a  tewAt  ^  ^ 
18 


078 


CENTRAL   NERVOUS    SYSTEM. 


localized  degeneration  occurring  primarily  in  the  region  of  the  motor 
tract,  perhaps  also  in  the  motor  nnclei,  and   followed   by  a   se<: 
degeneration  along  the  course  of  the  pyramidal  fibres.     This 
likely  inasmuch  M   the  degeneration  of  the   pyramidal  tra<' 
marked  and  typical  when  the  degeneration  affects  chiefly  the  m 
oblongata;  white  a  like  degeneration  beginning  in  the  gray  mi 
himhar  cord   is  not  as  a  rule  followed  by  any  appreciable  change  in  the 
pyramidal    tracts  (Art.    G40).     In  some  cases   indeed    (Zieoli  I 
medulla  shows  not  only  atrophy  of  the  ganglion-cells  of  the 
but  also  patches  of  Boffeeoing   in  the  white   matter  of  the   pyramid*: 
descending  secondary  degeneration  may  well  start  from  the  latter  also 

When  portions  of  the  white  matter  of  the  anterior  root- 
neighboring  lateral  regions  are  affected  as  well  as  the  pyramidal  tmefc, 
we   may  explain  the  apparent  complication   by  assuming   that 
belonging  bo  the  anterior  (uncrossed)  pyramidal  tracts  run  throu 
anterior  root  zones  (Flechsio),  as  they  they  sometime 
als:>  bear  in  mind  that  the  atrophy  of  the  ganglion-cells  of  the  anterior 
horns  involves  atrophy  of  the  root-fibres  entering  and  lea 
Bufaetsnoe,     Perhaps  in  some  cases  fresh  primary  foci  of  degen 
appear  in  the  region  of  the  commissural  fibres  of  the  anterior  column*. 
And  when  as  has  been  observed  in  a  few  instances  the  posterior  colomni 
are  likewise  affected,  we  must  infer  that  there  too  some  isolated  p 
degeneration  has  led  to  secondary  degeneration  of  the  tract. 

Many  authors  (Friedreich,  Schultze,   K  abler,   Pick)  have  asserted  Hal 
defective  development  of   the  conducting  columns  is  frequently    the   j 
OHM  of  primary  systemic  degeneration.     In  support  of  thi«th» 
Ihffl  certain  forms  are  hereditary  (Friedreich,  Virch.  Arch.  vols.  *>- 
MEYER,  ibid.  vol.  91;  Drescufeld,   Liverpool  and  MawAettm 
r&ortttr*  1870;  Ormerok  Brain  vii,  1834;  Everett  Smith,  Boston  m*L  vd 
ftVtg,  journ.  1885;  Bory,  Bntin.  Yin.  1SSU,  with  summary  of  eases),  and  that  in 
tiit-se  cases  post-mortem   examination  has  revealed  changes   explicable  only** 
the  supposition  of  imperfect  development  >>f  the  cord.     It  cannot  be  den 
in  some  cases  hereditary  conditions   play   a   considerable   part.     In  others,  u«4 
these  the  majority,  there  is  no  evidence  of  such  conditions,  and  m 
elsewhere  for  the  causes  of  the  disease.     Ebb  (D.  Arch.  /.  I 
Cent,  f.med.  Wins.  1881,  Trans  intermit,  med.  congress  a.  1881,  BerJ.  */«- 
Bt,  KSS3),  VoURViER  (L'ataxie  tocomotrice  (Foriffint  syphilid 
ehb  (Lancet  1,  1881),  Althaus  {Trans,  internal,  med.  cotigr 
KUMPF  (BfrL  ktin.  Woch.   18S3),    ECLEXBURG  (Virch*   Arch,  vol.  99).  »r, 
have  |iointed  out  the  great  significance  of  syphilis  in  this  connection,  some  goinj 
so  far  as  to  say  that  80  to  00  per  cent  of  tabic  patient*  have  suffered  from 
Even  though  other  observers  like  Westphal  and   Buzzard  have  been  u 
K^ree  with  such  high  estimates  it  appears  plain  that  the  influence  of  svphilb  w 
the  genesis  of  the  disease  is  an  important  one. 

An AMKlEWicz  has  carefully  investigated  the  distribution  of  tin*  blood-rend* 
in  the  cord  (  Wiener  Sitzungaber.  lxxxiv.,  lxxxv.  1882,  xc.  1SS1;  and  sh 
the  defeneration  of  the  posterior  columns  Is  oe.vtensive  with  the  vsj^nl 
tofjf  ot  the  aTt^tWi  w\v\cV\  «cvta?  (torn  the  posterior  rircumfei  th*?*- 
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terior  longitudinal  figure.  Even  if  we  cannot  suppose  that  all  the  vessels  enter- 
ing from  thest*  situations  become  successively  diseased,  we  may  at  least  imagine 
that  the  initial  or  primary  lesion  is  due  to  disease  within  the  territory  of  some  of 
them,  and  that  this  lesion  U  the  starting-point  of  secondary  degeneration  of  \he 
corresponding  tracts.  This  at  least  would  explain  why  the  process  sometimes 
does  not  extend  over  the  whole  of  the  posterior  columns  and  the  adjacent  gray 
matter.  On  the  other  hand  the  fact  that  the  disease  of  the  posterior  columns  wo 
often  coexist  with  like  disease  of  other  systems  and  tracts  shows  that  the  dfgi-n- 
eralion  may  start  in  other  vascular  territories  also. 

Tuczek  (Arch.  f.  Pnijch.  XIH.)  states  that  in  ergotism  changes  resembling  those 
in  tabes  appear  in  the  posterior  columns:  according  to  Leyden  this  is  also  the 
case  in  pellagra  (Art.  360).  Brunelli  {Trans,  intemat.  meat,  congres*  it.  1881) 
attributes  an  affection  presenting  the  symptoms  of  lateral  sclerosis  to  the  use  of 
bread  contaminated  with  Lathyrun  eieera.  If  these  oljflll  lllluitl  are  confirmed 
in  numerous  ca^es  they  will  go  to  show  that  certain  poisons  have  a  selective 
action  on  definite  tracts  of  the  central  nervous  system  (Adbjani,  La  pellagra 
Perugia  1880;  AlthaUS,  Brit,  Med.  Jonrn.  I,  1884). 

The  fact  that  we  occasionally  meet  with  thickening  of  the  meninges  in  tal>« b 
does  nut  prove  that  the  disease  originally  starts  in  meningitis.  The  thick  ning 
of  the  pia  mater  may  quite  well  be  a  secondary  process,  though  of  course  it  is 
possible  that  it  may  be  primary  and  give  rise  to  the  characteristic  degenerative 
changes  in  the  cord. 

Westphal  (Virch.  Arch.  vols.  39t  40,  and  Arch.  /.  Psych.  XII.  1882)  and  Claus 
[Ally.  Zeitschr.  f.  Psych,  xxxvin.  1881)  have  shown  that  in  patients  suffering 
from  paralytic  dementia  (general  paralysis  of  the  insane)  gray  degeneration  or 
sclerosis  of  the  posterior  columns  is  very  common.  The  inference  is  either  that 
such  patients  are  peculiarly  liable  to  tabes,  or  that  the  exciting  causes,  which  in 
the  brain  produce  the  changes  that  are  manifested  as  progressive  paralysis,  are 
potent  to  give  rise  in  the  cord  to  gray  degeneration.  Soe  Stewart,  Glasgow 
lied.  Joum.  1886. 

Dejerine  {Soc.  de  biologic  Feb.  18,  18S2,  Arch,  depky/riol.  1883,  Complex  rendu* 
1883)  states,  what  had  already  Ven  pointed  out  by  FRIEDREICH  and  WESTPHAL* 
that  in  tabes  the  peripheral  nerves  undergo  degeneration.  He  infers  that  the 
affection  is  primarily  a  peripheral  one;  but  the  facts  afford  no  real  ground  for 
such  a  supposition.  See  also  Sakaky,  Arch.  f.  Psych.  xt\;  Oppenheim  and 
Sixmerling,  Neurol.  Centralb.  11,  188G. 


G49.  Multiple  sclerosis.  This  is  a  peculiar  affection  of  the  brain 
and  cord  characterized  by  the  formation  of  a  number  of  gray  condensed 
patches  in  the  nervous  tissues.  It  is  either  confined  to  the  cord  or  ex- 
tends over  the  whole  of  the  central  nervous  system. 

The  patches  are  some  of  them  superficial,  some  deep:  in  the  former 
case  they  can  be  recognized  by  their  gray  color.  Sometimes  they  are 
ronnded  in  shape,  sometimes  elongated  and  irregular.  Their  diameter 
varies  from  1  millimetre  to  50  or  more.  On  section  they  look  uniformly 
gray  and  translucent,  occasionally  ona  or  two  are  mottled  with  white  and 
softer  than  the  others.  They  are  usually  sharply-defined  against  the 
sound  tissue,  though  now  and  then  a  patch  is  surrounded  by  an  ill-defined 
zone  of  a  grayish-white  or  mottled  appearance.  In  general  they  arc  firm 
and  dry,  but  cas33  occur  in  which  they  arc  softer  than  the  healthy  tissue 
and  contain  a  quantity  of  liquid  that  escapes  on  section. 
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The  dense  patches  (Fig.  2G7)  consist  of  a  dose  feltwork  of  delteat* 
sharply-contoured  fibres,  beset  with  a  larger  or  smaller  number  of  dm 
Within  the  larger  and  firmer  patches  no  nerve  fibres  can  be  seen;  in  the 
smaller  and  more  recent  or  round  the  border  of  the  larger  ones  a  few  still 
persist  (a ):  they  are  usually  normal  in  appearance,  though  somet 
they  show  signs  of  degeneration.  Fat-granule  cells  are  in  some  cases 
entirely  absent*  though  in  general  a  few  can  be  seen. 

The  vessels  (c)  are  at  times  unaltered,  in  other  cases  their  walla 
undergo  a  hyaline  thickening  or  the  adventitial  coat  is  denser  than  usual. 
Sometimes  too  the  adventitial  lymph-sheaths  contain  lymphoid  and 
granule-carrying  ceils,  while  leucocytes  in  varying  number  are  scattered 
through  the  surrounding  nerve-tissue. 

Most  of  the  nuclei  that  are  visible  belong  however  to  the  neurog 
cells,  which  have  a  scanty  protoplasm  and  a  large  number  of  gl 
processes  (Art  G38,   Fig.   253).     The   feltwork  is  in  fact   essentially 
composed  of  the  interlacing  processes  of  these  cells. 


$ 


Pio.  387.    Scissoris  patch  m  thk  whits  mattkb  ow  tkk  oowx 

{Section  treated  with  M&Ucr*  fluid,  alcohol  and  carmine.'    X  SOW 

a,  section  of  tierve-flbrai 
/»,    ncuroglia-cells 
€,    blood-veaeela 

A  few  corpora  amylacea  occur  here  and  there. 

The  softer  and  more  gelatinous  patches  have  a  looser  feltwork . 
wider  meshes  and  interstices.     Those  that  are   mottled  with   white 
tain  numerous  granule-cells  and  other  products  of  nerve-distntegr.M 
If  they  lie  within  the  gi»j  matter  they  sometimes  contain  also  atrophied 
and  shrunken  or  hyaline  and  swollen  ganglion -eel  Is. 

The  affection  is  commonest  in  the  cord,  and  varies  very  greatly  initi 
extent.     There  is  nothing  special  about  the  manner  in  which  the  pai 
are  distributed:  they  may  lie  anywhere  iu  the  gray  matter  as  well  H 
the  white    (Figs.    268,    209,   270).     When  they   interrupt   coudti 
tracts,  more  or  les3  extensive  secondary  degeneration  of  these  ensue 
it  is  surprising  to  note  how  frequently  the  latter  change  is  absent  efw 
when  the  sclerotic  \>a,taW  are  pretty  large.     If  the  sclerosis  should  cans* 
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the  destruction  of  ganglion-cells  in  the  anterior  horns  some  of  the 
anterior  root-fibres  of  course  become  atrophied. 

In  the  brain  the  chief  seats  of  multiple  sclerosis  are  the  white  matter 
near  the  lateral  ventricles,  the  corpus  callosum,  the  corpora  striata,  the 
pons,  the  crura  cerebri,  and  the  dentate  nucleus.  Often  too  the  optic, 
olfactory,  and  trigeminal  nerves,  and  the  roots  of  the  spinal  nerves,  arc 
found  diseased.  In  the  case  of  the  brain  we  now  and  then  find  that  a 
large  portion  of  the  roof  of  the  lateral  ventricle  is  transformed  into  gray 
sclerotic  tissue  several  millimetres  thick.  Multiple  sclerosis  of  the  cor- 
tex is  comparatively  rare. 

650,  In  most  cases  when  the  gray  patches  of  multiple  sclerosis  come 
under  observation  the  tissue-change  is  well  advanced,  and  appears  to  be 
due  to  increase  of  the  neuroglia  and  ^ousequent  compression  and  atrophy 
of  the  nerve-elements.  This  late  appearance  gives  us  however  no  certain 
knowledge  as  to  the  origin  and  course  of  the  affection.  Even  when  the 
increase  by  hyperplasia  of  the  connective  tissue  is  the  most  obvious  fea- 


Fia.  MS.  Flo.  260.  Fio.  270. 

Diagrams  or  uwtipue  sclerosis  ( X  8). 
Fw.  9SS.    CrancAi.  rtoioh. 

a,  Bolerotic  patch  In  the  lateral  column  and  loft  intermedio- lateral  tract 
fr,    patch  in  the  posterior  columns 

Fio.  SOU.    Dorsal  rcqiok. 

a,  disseminated  patches 
Fia.  270.    Lumbar  Rtoton 

a,  disseminated  patches 

ture  in  the  ultimate  result,  it  does   not   follow  that  the  change  began 
with  such  hyperplasia. 

In  fact  there  is  no  doubt  that  in  many  cases  the  disease  begins  as  a 
degeneration,  dependent  primarily  on  a  disturbance  of  nutrition,  and 
first  affecting  the  nerve-elements.  Cases  sometimes  occur  in  which  the 
typical  gray  sclerotic  patches  are  accompanied  in  the  brain  and  cord  by 
others  which  are  mottled  with  white,  or  uniformly  white  and  opaque,  or 
even  pale-yellow;  and  these  manifest  on  the  ono  hand  all  grades  of  degen- 
erative change,  on  tho  other  an  obvious  proliferation  and  hyperplasia  of 
the  neuroglia  {Art.  03BF  Fig,  253).  In  teased  preparations  we  find  not 
only  abundance  of  nerve-detritus  and  granule-cells,  but  also  numer- 
ous aeuroglia-cells  whose  protoplasm  is  abundant  and  nuclei  multiplied: 


982 


THE    CENTRAL   XKRVOUS   SYSTEM. 


and  us  we  have  seen  (Arts.  638,  639)  there  is  no  doubt  that  degener.* 
changes  in  the  nerve-elements  may  be  followed  by  multiplicatio 
neuroglia-cells  and  formation  of  sclerotic  patches. 

The  changes  we  are  considering  are  certuioly  often  of  a  nou-innain* 
matory  kind,  being  simply  the  results  of  disordered  nutrition  du 
change  or  impurity  la  the  blood,  to  thickening  or  degeneration  of  the 
vessel- walls,  or  to  disturbance  of  the  circulation.     It  is  at  any  rate  re- 
markable bow  frequently  we  find  morbid  changes  in  the  vessel 
connection  with  sclerotic  patches.     Ouoe  however  a  sclerotn 
has  begun  it  may  extend  to  contiguous  parts  without  any  hi 
degeneration. 
*    Though  we  are  thus  able  in  a  number  of  cases  to  refer  the  sclerotic 


Fjq.  371.    Oiuv  nKUATiNoim  osowrsttATiox  or  thk  axtkriob  how, 

(From  the  lumbar  cord,  19  month*  after  an  attack  of  acute  potiomyelitut;  prepared  teith  iTiftWi 
fluid,  ha-matoxylin  and  carmine,  and  Canada  balsam:     • 

A,    white  matter  B,    apex  of  the  anterior  born 

o,  atrophied  anterior  roots  d,  blood  -vessels 

6,  branching  oeuroglia-ceUs  forming  a  not-       e,  sclerosis  of  white  matter  contiguous  to 

work  of  fine  glistening  fibres  /,  deus9  sclerosis  of  the  margin  of  the  aoterfc* 

c,   round  cells  without  processes  horn 

process  to  a  primary  degeneration,  it  does  not  follow  that  this  ^ 
invariable  rule.     Both  in  the  brain  and  in  the  cord  inflammatory  pro- 
cesses may  be  set  up  which  after  they  have  caused  the  destruction  of  a 
certain  amount  of  nerve-substance  come  to  an  end  by  what  we  mightc&U 
sclerotic  cicatrization. 

When  a  patch  of  inflammatory  degeneration  is  formed  and  the  acute 
changes  have  ceased,  absorption  of  the  detritus  and  exudation  takes  pliee 
exactly  as  in  Uus  caa&  of  Ucrtsamic  degeneration  or  softening.     If  the 
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destruction  is  extensive  a  permanent  defect  or  hiatus  will  remain;  if  it  is 
more  limited  after  the  disintegration  and  absorption  of  the  nerve- 
elements  thr3re  is  left  a  tisane  consisting  of  neuroglia  (Pig.  271  B)  and  a 
network  of  vesssls  (d),  This  is  partly  old  and  persisting  tissue,  partly 
new-formed;  its  essential  components  are  stellate  or  multipolar  cells  (b) 
whose  processes  freely  anastomose.  After  absorption  is  complete  a  clear 
liquid  containing  a  few  leucocytes  (c)  lies  in  the  meshes  of  the  tissue. 
The  result  is  a  gray  moist  gelatinous  patch,  an  example  of  what  is  called 
gray  gelatinous  defeneration. 

Such  gelatinous  patches  are  usually  surrounded  by  a  zone  in  which 
the  network  of  neuroglial*  fibres  is  much  denser  (ef)t  and  might  almost 
be  called  a  feltwork,  and  the  nerve-elements  of  the  contiguous  tissue  are 
as  it  were  embedded  in  the  dense  overgrowth  which  surrounds  them  (e). 
This  change  which  iu  gelatinous  patches  is  only  marginal  becomes  in 
other  cases  general.  Dense  hyperplasia  of  the  neuroglia  may  take  place 
throughout  the  whole  extent  of  a  degenerating  patch,  and  give  rise  to 
what  is  called  hard  sclerosis,  or  simply  sclerosis  (taken  in  a  restricted 
sense). 

Sclerotic  patches  such  as  we  have  described  occur  chiefly  as  the  result 
of  isolated  local  inflammations  in  the  cord  (Art.  t)59).  Whether  the  dis- 
ease known  as  multiple  sclerosis  is  frequently  or  indeed  at  all  a  result  of 
multiple  inflammations  is  a  question  still  unsettled.  The  occurrence  of 
a  disseminated  miliary  encephalitis  and  myelitis  is  in  favor  of  an  affirma- 
tive answer. 

Although  we  are  thus  able  in  many  cases  to  refer  the  causation  of 
multiple  sclerosis  to  primary  degenerative  or  inflammatory  processes, 
other  cases  are  met  with  in  which  there  are  no  grounds  for  such  an 
assumption.  These  are  cases  both  of  ordinary  multiple  sclerosis  and  of 
the  form  which  is  described  as  granular  ependymal  sclerosis.  The 
latter  is  a  morbid  change  of  the  lining  membrane  of  the  cerebral  ventri- 
cles characterized  by  the  formation  of  small  prominent  gray  granulations 
on  its  surface.  In  extreme  cases  these  beset  the  epeudyma  so  closely 
that  it  feels  rough  to  the  touch.  Sometimes  the  little  prominences 
coalesce  and  form  reticulate  or  arabesque  patterns  on  the  surface. 

Histologically  the  change  consists  in  a  new-formation  of  neuroglia. 
the  fibrous  felt  work  being  exceptionally  dense  in  proportion  to  the  num- 
ber of  cells  or  nuclei  present,  The  cylindrical  epithelium  which  invests 
the  ventricle  sometimes  continues  to  cover  the  prominences,  sometimes 
falls  away  and  leaves  them  bare. 

Diffuse  forms  of  ependymal  and  subependymal  sclerosis  are  also  met 
with.  If  the  process  extends  from  the  floor  of  the  fourth  ventricle  to 
the  deeper  structures  it  may  cause  the  destruction  of  the  ganglion- 
cells  in  the  gray  nuclei  of  the  cranial  nerves. 

We  do  not  yet  know  the  nature  of  the  exciting  cause  of  these  affections: 
the  fact  that  they  are  frequently  associated   with  chronic  meningitvi 
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would  suggest  that  they  are  of  a  chronic  inflammatory  character.  In 
some  enst\s  eircum vascular  collections  of  col  la  are  found  in  the  Bflbq 

:il    i.issue,  and   in  this  respect  the  granulations  recall  the  structure 
of  nirt:ini:ii:ih't  \  papillomata  of  the  skin  (Art.  31)4). 

Not  infrequently  intensive  proliferations  take  place  in  the  conn 
tissue  about  the  central  canal  of  the  cord;  thrv  QOeur  hoth  in  patches 
and  as  continuous  longitudinal  growths  (Art,  637),  As  they  are  met 
with  chiefly  in  connection  with  malformations  of  the  canal,  or  in  regions 
which  experience  shows  to  be  liable  to  congenital  anomaly,  i\  e.  dbout 
the  posterior  column-  m  fair  to  suppose  that  they  depend  on  some 

congenital  anomaly  of  structure  in  the  tissues.  Moreover,  these  prolifera- 
tions are  sometimes  accompanied  by  sclerotic  patches  in  other  parts  of 
tbfl  central  nervous  system,  and  henco  it  rn  probable  that  0 

multiple  scleroses  may  occasionally  be  referable  to  disorders  of  develop- 
ment. 


Many  writers  speak  of  all  gray  degeneration*,  hard  or  gelatinous,  as  soli 
The  etymology  of  the  term  (tfxAypoj  hard  and  dry)  would  limit  its  applicant  to 
the.    form.  >       If    however  we  extend  the  word  to  cover  both 

and  indeed  they  are  genetically  equivalent,  we  should  perhaps  speak  of 
sclerosis  and  gelatinous  sclerosis  respectively. 

The  genesis  of  multiple  sclerosis  (called  variously  disseminated,  insular,  fool 
or  cerebrospinal  sclerosis  i  is  still  very  differently  explained  by  different  writer*. 
Some  regard  the  degeneration  of  the  nerve-elements  as  the  primary 
the  lis  perplasia  of  the  neuroglia:  others  again  describe  the  process  as 
inflammation,  or  affirm  that  the  overgrowth  of  fibrous  tissue  starts  from  las 
vessel-  wsills.  In  the  authors  own  investigations,  undertaken  specially  to  deter- 
mine  these/  questions*  he  found  that  in  recent  cases  the  degenerative  changes  sew 
so  marked  as  to  admit  of  no  other  supposition  than  that  they  were  primary,  sal 
the  multiplication  of  neuroglia-cells  secondary.  Cases  do  occur  however 
where  no  patches  of  sclerosis  can  be  found  in  which  this  pre-eminence  of  tat 
degenerative  changes  is  clearly  apparent:  and  it  is  therefore  not  easy  to  4*> 
prove  the  statements  of  Charcot  and  others  who  regard  the  ores  grow  lk  a! 
ftoroue  tissue  as  the  primary  cause  <  by  compression)  of  the  degeneration  of  las 
im  i  ft  ■dements.  Various  facts  go  toshow  that  forms  of 
occur  which  are  the  result  of  amxaalies  oc  disorders  of  < 
related  to  the  periependymal  growths  met  witn  in  tyriugomyean. 
that  other  forms  are  due  to  the  formation  of  multiple  foci  of 
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mull.  Sclerose  Jena  1878;  Ribbkrt,  Virch.  ArcJi.  vol.  90;  FH1EDMANN,  Jahrb.  f. 
PsycK  IV,  (1983);  B ham  well,  Diseases  of  the  spinal  card  Edinburgh  1884  {for 
good  figures);  Goweks,  Lancet  1,  18S0  (miliary  sclerosis  of  brain). 

On  ependymal  sclerosis  and  spinal  periependymal  sclerosis:— Rokitansky, 
Handb.  d.  path.  Anat.  i.  (trans,  5yd.  Soc.  London  1850);  Virchow,  Gesamin. 
Abhandlwtgen  Frankfort  1S56;  Weiss,  GSsterrcich.  mcd.  Jahrh.  1878;  Magnan 
and  Mierz&jewsky,  An-h.  dephyswl.  1873;  Leyden,  Klinik  d.  Rucketimarkskr, 
II.;  Schultze,  Virch.  Arch,  vols,  70,87:  Friedreich,  ibid.  yol  2fi;  KAHLERand 
Pick,  Arch.  /.  Pfcj/ch.  viil:  Eickholt,  ibid.  X,;  Wkstphal,  Brain  vi.  (1883);  Arch. 
f.  I 'st/eh.  xvr.  (1885);  see  also  Art.  637. 

On  multiple  and  diffuse  sclerosis  in  infants  and  children;— von  Reckling- 
hausen, VerK  d,  Q\  hnrftihil/1.  Ge&ettsch.  zu  Berlin  1863;  Neurectter  and  Steiner. 
Prager  Viertefyahraxchr.  f.  pmct.  Ilptlk  XX.  (2);  Humphreys,  Med.  Times  and 
Oaz.  2, 1877;  Pollard,  Lancet  2, 1878;  Hartdegen,  Arch.f.  Psych,  xi.;  Pollack, 
ibid.  xii. 

651.  When  from  simple  or  degenerative  atrophy  or  inflammatory 
disturbance  of  nutrition  the  nerve-elements  belonging  to  a  bwisidcrri.blt' 
extent  of  tissue  have  perished,  a  diffuse  hyperplasia  of  the  connective 
tissue  often  set3  in,  and  in  advanced  eases  gives  rise  to  a  continuous  in- 


Fia.  272.    MAaaiNAL  scxjekoju  or  the  cxayical  cokd. 
{Diagrammatic:  X  8.) 
a,    sclerotic  marginal  eone 

duration,  or  diffuse  sclerosis  as  it  is  called.  This  change  occurs  for 
instanco  in  simple  atrophy  of  the  cerebellar  cortex  (Art.  640).  It  is  also 
common  in  atrophy  of  the  marginal  portions  of  tho  cord  and  in  atrophy 
of  the  cerebral  cortex,  such  as  follows  grave  local  disorder  of  nutrition 
from  chronic  inflammation  of  the  pia  mater,  In  the  cord  we  may  have 
ft  marginal  sclerosis  of  this  kind  (Fig.  273).  exactly  resembling  in  its 
structure  the  scleroses  we  have  already  described.  In  the  cortex  of  the 
cerebrum  the  induration  is  seldom  great,  and  it  is  only  on  microscopical 
examination  that  the  stellate  lieuroglia-cells  and  their  fibrous  processes 
are  seen  to  be  more  abundant  and  more  obvious  than  in  the  normal  tissue 
(Art.  &5ti,  Fig,  273).  Only  when  the  antecedent  atrophy  has  been  very 
extensive  is  the  hardening  of  the  surf  ace  so  palpable  as  to  be  recognizable 
by  the  finger. 

This  induration  is  secondary,  but  there  is  also  a  form  of  primary 
hyperplasia  of  the  neuroglia  which  sometimes  extends  over  considerable 
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portions  of  the  central  nervous  system.     In  the  general  enli 
the  brain  known  us  cerebral  hypertrophy  (Art  633)  the  connective  time 
is  said    to  undergo  a   notable  increase,  giving  the  tissue  a  leath* 
rubber-like  consistency.     This  increase  is  more  obvious  in  some  r>e 
indurative  condition   of  particular  portions  of  the  brain,  in  which  U»e 
normal  form  and  aspect  remain  unchanged  while  the  size  is  more  or  lee 
enlarged*     A   convolution,  a  lobe,  the   corpus  callosum,  or   the  basal 
ganglia  may  thus  become  indurated  en  masse;  or  in  the  white  mat' 
defined  portions  of  tissue  may  be  palpably  harder  than  the  part 
without  any  discoloration  or  other  apparent  change.     Such  indura 
are  all  due  to  increase  of  the  connective  tissue:  in   some   of  them  the 
brain-substance  is  transformed  into  a  felted  mass  of  delicate  fibres 
taming  a  few  scattered  nerve-cells  and  nerve-fibres  or  in  some  parts 
at  all 

Diffuse  scleroses    cannot   be  sharply  distinguished   from  th«- 
growths  known  as  gliomata  (Art.  ti(J2),  aud  must  be  considered  with  H 
We  know  nothing  as  to  the  causes  of  the  change,  though  it    is  at  least 
possible  that  they  are  dependent  on  some  disturbance  of  the  histological 
development  of  the  tissues  in  which  they  occur. 

References  on  diffuse  sclerosis:— Strumpell,  Arch.  /.  Psych,  ix;  StEircw, 
ibid,  x.;  F.  Scholtze*  ibid,  xi.;  Zacher,  fiwrf,  xni.;  Greiff,  ibtd.  xiv.;  Ekleb. 
Diffuse  II 'irnscUsrone  In.  Dis*.  TQbitigbll  1881;  Cotard,  Memiatrophie  eirdmk 
These  de  Paris  18(18;  Jendrassik  and  Marie,  Arch.  d.  physiol.  v,  ltfc>5. 


CHAPTER    XOT. 

INFLAMMATORY   DISORDERS. 

Serous  inflammations. 

652.  Acute  inflammatory  exudations  having  a  serous  character  take 
place  into  the  substance  of  the  brain  and  cord,  into  the  membranous  en- 
velopes, and  into  the  ventricles;  and  they  give  rise  to  grave  and  even 
fatal  disturbance  of  the  nervous  functions. 

Acute  serous  leptomeningitis  is  an  affection  in  which  a  sudden 
congestive  hyperemia  is  followed  by  serous  effusion  into  the  subarach- 
noid and  pia  mater,  and  into  the  cerebral  ventricles.  The  quantity  of 
liquid  found  in  the  membranes  at  the  time  of  death  varies  somewhat  in 
different  cases,  but  it  is  seldom  great.  The  amount  of  blood  in  the  con- 
gested vessels  is  also  by  no  means  constant.  The  ventricles  are  more  or 
le&s  dilated  by  the  effusion  (inflammatory  internal  hydrocephalus); 
sometimes  so  greatly  that  the  convolutions  are  visibly  depressed  and 
flattened  by  pressure  against  the  skull,  while  the  cerebrospinal  liquid  is 
to  some  extent  forced  out  of  the  subarachnoid  spaces*  The  choroid 
plexuses  are  usually  hypercemic:  the  liquid  in  the  ventricles  and  sub- 
arachnoid spaces  is  clear  or  slightly  opalescent,  and  often  contains 
minute  flakes  of  fibrin.  It  is  richer  in  albumen  than  the  normal  cere- 
brospinal liquid  (Hugtjenin)  and  has  floating  in  it  a  few  pus-corpus- 
cles. A  few  extravasated  leucocytes  may  be  seen  in  the  neighborhood  of 
some  of  the  cortical  vessels* 

The  disorder  is  commonest  in  infancy  or  early  childhood,  rare  in 
adult  life:  it  not  infrequently  accompanies  the  early  stages  of  infective 
diseases  such  as  measles  or  scarlatina.  Very  probably  the  oedema  of  the 
brain  and  meninges  which  sometimes  supervenes  in  nephritis  is  in  part 
at  least  of  inflammatory  origin.  Perhaps  too  some  of  the  cases  in  chil- 
dren are  induced  by  the  virus  of  epidemic  cerebrospinal  meningitis  (Art.- 
553):  frequently  however  no  cause  can  be  certainly  assigned,  though 
scrofula,  rickets,  aud  syphilis  are  believed  to  be  predisposing  conditions. 

If  the  inflammatory  code  ma  is  not  fatal  it  often  disappears  speedily, 
though  sometimes  it  issues  in  a  chronic  inflammatory  condition  mani- 
fested by  thickening  of  the  meninges  and  permanent  and  increasing 
dilatation  of  the  ventricles:  this  condition  is  called  chronic  hydro- 
cephalus* and  it  sometimes  comes  on  gradually  and  insidiously,  that  is 
to  say  without  any  markedly  acute  onset. 
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Of  more  common  occurrence -than  these  genuine  diffuse  serous  exu- 
dations is  tho  localized  in  11  am  mat  ory  cedema  of  the  brain, 
membranes  which  is  set  up  around  foci  of  purulent,  granulating,  k; 
tub9rca1ous,   syphilitic,    or    traumatic    iuflanimation,    or    around  tie? 
growths. 

When  the  nervous  tissue  is  the  ohief  scut  of  o&deina  it  looks  moat 
and  glistening,  and  is  softer  than  in  health.  There  id  usually  some  Ac- 
companying circum vascular  extravasation  of  leucocytes,  partly  in  the 
adventitial  sheaths  of  the  vessels,  partly  iu  the  surrounding  tissue. 

Purulent  inflammations. 

G53.  Purulent  leptomeningitis.  Purulent  inflammation  of  tin 
soft  membranes  (pia  maier  and  subarachnoid  tissue)  is  preceded  first  by 
the  hyperemia  which  is  the  first  stage  of  all  acute  inflammations,  then 
by  serous  exudation,  and  lastly  by  an  extremely  abundant  accumulation 
of  leucocytes  in  the  drown vascular  spaces.  The  veins,  engorged  and 
dilated,  show  streaks  and  patches  of  yellow  along  their  course,  and  these 
rapidly  extend,  owing  to  the  continued  extravasation  and  infiltra 
The  opacity  thus  occasioned  sometimes  becomes  bo  dense  that  the  gyri 
of  the  brain  and  the  surface  of  the  cord  are  entirely  concealed  by  it. 

In  simply  purulent  meningitis  the  exudation  is  composed  of  pos- 
corpuscles  and  extravasated  liquid.     In  the  sero-purulent  and  13 bl 
purulent  forms  the  exudation  has  a  turbid  muddy  appearance,  is  mort 
liquid,  and  contain?  granules,  fibres,  and  (less  frequently)  hyaline  cfou 
of  fibrin. 

The  exudation  lies  mainly  in  the  clefts  and  spaces  of  the  pia  mater 
and  subarachnoid  tissue.  The  cells  covering  the  trabecule  of  the  con* 
nective  tissue  are  for  the  most  part  cast  off  and  degenerate.  The  wins 
and  venules  are  thickly  surrounded  with  tooooeytefj  and  their  walU 
penetrated  by  them,  Sometimes  the  venous  channel  is  crammed  with 
leucocytes,  especially  towards  its  periphery;  sometimes  it  is  plugged 
with  hyaline  or  granular  coagula.  When  the  arteries  are  surrounded  by 
extravasated  cells  the  adventitial  coat  is  seen  to  be  infiltrated  with  them, 
and  the  like  is  often  true  of  the  middle  and  inner  coats. 

The  cortex  of  the  brain  and  the  cord  are  sometimes  all  but  unaffected 
by  the  meningitis,  being  perhaps  only  slightly  moister  than  usual,  though 
it  is  frequently  possible  to  demonstrate  that  changes  have  here  and  thirt* 
taken  place  in  the  nerve-elements.  In  the  cord  we  find  swelling 
partial  disintegration  of  the  axis-cylinders  and  degeneration  in 
medullary  sheaths  and  nerve-roots.  In  the  cortex  the  gang! 
become  swollen  and  lose  their  finer  processes. 

Often  enough  the  inflammatory  change  advances  along  the  i 

\\  the  pial  sheaths  especially  of  the  veins  becoming  filled 
with  leucocytes.     Or  the  change  may  extend  to  the  nervous  tissues  in  * 
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more  generally  diffused  manner  (Art.  654).     The  nerves  issuing  from 
the  brain  and  cord  are  frequently  infiltrated  with  cells. 

When  the  inflammation  extends  through  the  transverse  fissures  of 
the  base  of  the  brain  to  the  tele  choroidee  within  the  ventricles,  a  puru- 
lent or  sero-punilent  exudation  is  poured  out,  the  liquid  contents  of 
the  ventricles  are  augmented  and  rendered  turbid,  and  the  plexuses 
swell  up  and  become  covered  over  with  pus  or  fibrino-purulent  Bakes. 
The  ependyma  and  underlying  brain-substance  become  moist  and  some- 
times morbidly  soft.  When  the  distention  of  the  ventricles  is  great  the 
brain -substance  is  compressed,  the  gyri  flattened,  and  the  subarachnoid 
liquid  forced  out;  the  result  being  that  the  meningeal  structures  of  the 
convexity  become  morbidly  dry. 

The  seat  and  the  extent  of  the  inflammation  vary  greatly,  depending 
of  course  on  the  exciting  cause  and  on  the  manner  in  which  it  reaches 
the  membranes,  As  to  the  nature  and  properties  of  the  exciting  causes 
we  know  little,  but  it  is  probable  that  micro-organisms  are  frequently  at 
work,  and  probably  also  specifically  distinct  micro-organisms  in  different 
forms  of  the  disease.  In  many  cases  micrococci  have  been  found  in  the 
inflamed  tissues,  but  it  is  not  likely  that  they  are  always  of  the  same 
kind  or  the  same  virulence. 

Irritant  matters  (organic  or  not)  may  reach  the  meninges  in  the  first 
place  by  way  of  the  blood-vessels,  in  which  case  we  might  call  the  men- 
ingitis embolic. 

If  it  chiefly  attacks  the  convex  surface  it  is  described  according  to  its 
distribution  as  local  or  general,  unilateral  or  bilateral,  meningitis  of  the 
convexity.  Affecting  tha  base  it  is  called  basal  or  basilar  meningitis, 
and  in  the  case  of  the  cord  spinal  meningitis.  In  basal  meningitis  the 
cerebral  axis  is  usually  covered  with  pus,  and  the  subarachnoid  cisterns 
arc  much  distended  with  the  exudation. 

Hematogenous  purulent  nieningitin  occurs  in  connection  with 
traumatic  pyaemia,  gangrenous  and  croupous  pneumonia,  ulcerative 
tuberculous  phthisis,  endocarditis,  gangrenous  bed-sores,  acute  rheuma- 
tism, purulent  pleurisy  (empyema),  scarlatina,  typhoid,  inflammation 
of  the  umbilicus  in  infants,  etc*  It  is  moreover  the  essential  symptom 
of  the  infective  disease  known  as  epidemic  cerebrospinal  meningitis. 
As  its  name  indicates  the  exudation  in  this  disease  extends  over  cord 
and  brain,  though  by  no  means  uniformly.  When  the  inflammation  is 
at  its  height  it  is  usually  purulent  or  fibrino-purulent,  seldom  hemor- 
rhagic, though  cases  rarely  occur  in  which  some  small  hemorrhages  do 
not  appear.  If  death  ensues  within  the  first  few  days  the  quantity  of 
exudation  poured  out  is  very  small:  sometimes  nothing  but  a  cireum- 
vascnlar  infiltration  of  cells  can  be  made  out.  In  more  advanced  stages 
the  subarachnoid  liquid  has  a  turbid  whey-like  appearance. 

Both  brain  and  cord  are  always  involved,  the  csllular  infiltration 
spreading  from  the  pia  mater  along  the  vessels  or  directly  to  the  cortex 
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of  the  brain  and  the  substance  of  the  cord.     In  addition  to  this 
patches  of  inflammation  (sometimes  haemorrhagic)  are  invariably  found 
in  the  interior  of  the  cerebrum:    STfuhiPELL  says  they  are.  nana 
numerous.     The  smallest  form  mere  clusters  of  cells  in  the  pial  sheathi 
of  the  vessels,  the  larger  ones  are  quite  extensive  cellular  infiltrat 
and   are  accompanied  by  softening  of  the  infiltrated  region.     If  the 
patient  survives  these  patches  may  become  abscesses.     Epidemic  cere- 
brospinal meningitis  is  thus  accompanied  by  encephalitis  and 
and  even  after  cessation  of  and  recovery  from  the  meningeal  affectioa 
Cerebral  abscess  may  be  left  as  a  sequela. 

A  second  group  of  purulent  inflammations  are  due  to  extension 
from  contiguous  parts,  either  by  continuity  or  by  way  of  the  blood-Tee- 
sels  or  lymphatics.     Thus  ostitis  of  a  vertebra  or  of  the  petrous 
extends  directly  to  the  meninges:  suppuration  of  the  nose,  frontal  *iuu- 
scs,  base  of  the  skull*  scalp  (ulcers,  erysipelas,  eczema),  internal  car. 
and  eye   (panophthalmitis)  lead  to  suppuration  of  the  membrane- 
various  vessels  which  pass  from  the  bone  inwards  to  the  memb. 
serving  as  channels  of  infection.     Especially  dangerous   is  pnr 
softening  of  thrombi  within  the  veins  of  the  skull  or  the  sinuses  of 
dura  mater.     Lastly,  purulent  inflammation  of  the  brain  itself  raav 
to  the  like  in  the  meninges.     According  to  some  (FlBOKM,   BiLLf: 
Hiuctemx)  simple  concussion  of  the  brain  without  any  * 
soft   parts  or  bones    occasionally  gives  rise   to    purulent    menin 
HmrENTN  and  others  say  the  same  may  occur  after  sunstr- 

The  inflammation  in  all  these  eases  will  naturally  begin  where  th* 
irritant  or  exciting  cause  first  acts,  that  is  to  say,  it  begins  as  a  local 
affection.  The  wide  communication  between  the  several  subarachnoid 
spaces  contributes  however  to  the  speedy  extension  and  generalization  of 
the  process. 

Purulent  meningitis,  especially  when  it  is  cerebral,  is  usually  fatal 
though  is  some  cases  of  the  epidemic  cerebrospinal  disease  reco?er? 
takes  place.     In  the  latter  event  the  exudation  is  in  the  course  of  time 
re-absorbed,  but  usually  certain  whitish  thickenings  of  th' 
due  to  fibrous  hyperplasia*  and  some  permanent  dilatation  of  the  fw 
cles,  remain  as  evidence  of  the  attack.     Uuder  certain  co  11  not 

fully  understood  the  acute  inflammation  passes  into  a  chronic  one.  tb« 
membranes  undergoing  cellular  infiltration  and  becoming  remark 
thickened.     When  the  inflammation  has  bsen  mainly  confined  to 
pia  mat  or,  it  may  result  in  atrophy  of  the  underlying  nervous  tiara 
(Art.  C5C). 


StrCmpell  and  Weiqert  have  suggested  that  in  cerebrospinal  mening 
infective  virus  mav  nerliaoa  oaws  from  the  i\n«e  into  the  interior  of  l  IV 

author  is  «nhhie  to  Accept  the  suggestion.     Though  lie  is  convinced  that  purulent 
mf  ningitis  does  not  atarfc  from  the  no*e>  the  phenomena  of  the  epidemic  .ifT. 
appear  to  exclude  that  channel  of  infection.    The   manner  in  which  the  inflsm- 
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matory  change  is  distributed  over  the  various  parts  of  the  meninges,  the  occur- 
rence of  numerous  foci  within  the  brain  and  cord,  the  frequent  accompaniment 
omarthritis  in  various  joints,  etc.,  all  indicate  that  the  poison  is  spread  by  the 
channel  of  the  blood-vessels,  and  thus  reaches  the  central  nervous  system.  The 
inflammation  of  the  superior  nasal  meatus  is  a  mere  concomitant  of  the  menin- 
gitis.  ■ 

References  on  cerebrospinal  meningitis;— Ziemss en,  Ziemssen's  Cytopcedia  n. ; 

WUNDERUCH.  Arch,  d,  llt'ilk.  v.,  VII.;  ZENKER,  D.  Arch.  /.  It  in.  Med.  i.;  STRUH- 

PELL,  ibid,  xxx,:  Lancereacx,  TraiU  d'anat.  pathoL  n.;  Ra.ocu.ffe,  Reynolds' 

of  med.  u.  1868;  Bukdon-Sandebson,  Rep.   of  Med,  Off.  of  Privy  Council 

1866. 

654.  Purulent  encephalitis  anil  myelitis.  In  purulent  menin- 
gitis the  underlying  nerve-tissue  undergoes  more  or  leas  extensive 
inflammatory  change,  and  we  might  therefore  very  well  describe  the  pro- 
cess as  a  meningoencephalitis  or  meningomyelitis.  Under  certain  con- 
ditions however  the  inflammation  of  the  brain  or  cord  becomes  the  more 
marked  feature,  and  this  affects  even  the  naked -eye  appearance  of  the 
affected  parts.  This  is  especially  the  case  in  traumatic  inflammations, 
set  up  by  cuts,  blows,  stabs,  or  gun-shot  wounds.  The  tearing  and 
bruising  of  the  tissue  by  the  mechanical  violence  gives  rise  to  disinte- 
gration or  necrosis  of  the  nerve  elements,  while  the  weapon  which  causes 
the  injury  may  penetrate  the  substance  of  the  brain  or  cord,  or  drive 
before  it  splinters  of  bone,  or  lacerate  the  blood-vessels  and  lead  to 
haemorrhage  into  the  meninges  or  into  the  nerve-substance.  If  the 
wound  becomes  septic  decomposition  of  the  extravasated  blood  and  of 
the  damaged  tissue  takes  place,  and  this  induces  violent  purulent  or 
putrid  meningitis,  encephalitis,  or  myelitis.  The  decomposing  matters 
assume  a  dirty-brown,  gray,  or  greenish  color  and  give  off  a  putrid  odor. 
The  actual  inflammation  begins  with  swelling  of  the  nerve-substance 
and  the  formation  of  numerous  points  of  haemorrhage.  The  change 
first  appears  in  the  part  near  the  injury,  but  often  spreads  widely,  tho 
hemorrhagic  extravasation  extending  deeply  into  the  tissue,  and  also 
over  a  considerable  area  of  the  cortex  beneath  the  inflamed  pia  mater. 
When  the  vessels  are  lacerated  ah  initio  the  swollen  nerve-substance  is 
tinged  more  or  less  deeply  with  yellow  from  the  diffusion  of  the  coloring- 
matter  of  the  extravasated  blood. 

The  hemorrhagic  foci  lie  always  in  the  immediate  neighborhood  of 
small  vessels,  but  as  they  grow  larger  they  spread  beyond  the  region  of 
the  adventitial  lymph-sheaths  into  the  nerve-tissue,  and  when  the  change 
is  no  longer  quite  recent  they  appear  infiltrated  with  leucocytes  which 
have  left  tho  vessels.  This  migratiou  of  leucocytes  is  the  first  stage  of 
the  suppurative  process,  and  it  steadily  increases,  until  at  length  the 
nerve- tissue  is  as  it  were  inundated  by  the  multitude  of  extravasated 
cells,  and  presently  undergoes  degeneration  and  dissolution.  When  a 
portion  of  the  tissue  is  thus  liquefied  and  converted  into  a  yellowish  or 
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grayish  or  putrid  pus-like  cream,  the  encephalitis  or  myelitis  Las  n 
in  abscess. 

In   like   manner  purulent   meningeal   inflammations  other 

causes  (e.  g.  suppuration  of  bone,  or  septic  embolism)  sometimes  extend 
to  the  substance  of  the  brain  or  cord  and  lead  to  abscess.  As  a  rale 
however  the  process  is  not  so  violent  or  so  rapid. 

When  irritant  matters  reach  the  interior  of  the  brain  or  cord  th' 
the  blood-vessels  without  affecting  the  meninges  on  the  way,  a  local  in- 
flammation is  set  up  which  at  first  may  not  extend  to  the  pi*  muter.  If 
the  irritant  is  one  which  has  the  power  of  setting  up  suppuration  | 
as  the  pyaemic  micrococci),  and  lodges  in  a  capillary  or  small  vein,  hi 
first  effect  is  to  produce  minute  hemorrhagic  extravasations.  These  in 
the  course  of  a  few  days  become  yellowish-wbite,  with  perhaps  soma 
slight  blood- staining  in  the  larger  patches,  and  rapid];  e  the  ap- 

pearance of  abscesses.  The  number  of  extravasated  white  cells  increase* 
Bteodilf,  fluid  at  length  the  nerve-tissue  breaks  down  and  liq 

If  at  the  same  time  one  or  more  of  the  arteries  blod 

by  embolism  the  inflammatory  changes  are  accompanied  or  preceded 
those  characteristic   of  anaemic  or  hemorrhagic   necrosis 
The  final  result  is  however  the  same:  an  abscess  is  form  i  nguishcl 

only  from  those  already  described  by  its  possibly  larger  - 

Both  forms  of  embolic  suppuration  occur  under  the  same  con<! 
as  lead  to  purulent  meningitis,  namely  pyaemia,  endocardi  Mira- 

tion or  gangrene  of  the  lung,  putrid   bronchitis,  croupous  pneum 
cerebrospinal  meningitis,  etc. 

Embolic  abscesses  arise  most  commonly  in  the  cerebral  hei 
and  cerebellum,  rarely  in  the  cerebral  axis,  and  more  rarely  still  in 
cord:  they  are  sometimes  multiple.     They  contain  as  a  rule  cream) 
yellow  or  pale-greenish  pus.     The  smallest  are  as  large  as  a  pin  s  1 
the  larger  ones  may  occupy  the  greater  part  of  a  lobe:  mo3t  frequently 
they  are  from  the  size  of  a  walnut  to  that  of  a  hen's  egg. 

When  recent  the  wall  of  an  abscess  has  a  broken-down  appearance, 
the  tissue  around  being  oedematous  and  often  beset  with  small  points  of 
haemorrhage.  If  close  beneath  the  pia  mater  an  abscess  generally 
up  meningitis,  and  if  it  breaks  into  a  ventricle  a  violent  inflami 
of  that  region  ensues. 

Only  the  very  smallest  abscesses  are  capable  of  absorption  and  tt» 
pair  by  cicatrization.  The  larger  ones,  if  not  fatal  by  pressure  or  D 
ingitis,  become  enclosed  in  a  granulating  capsule  or  membrane  and  mar 
exist  for  years  in  a  quiescent  state.  So  early  as  four  weeks  after  its 
first  appearance  an  abscess  may  be  walled  off  from  the  surrounding 
tissue  by  a  gray  or  grayish-reu  zone:  in  the  course  of  months  the  zone 
grows  broader  and  firmer,  measuring  from  2  to  5  mm.  across.  Tbii  b 
simply  granulation  tissue,  which  by  and  by  is  transformed  into  cicatri- 
cial fibrous  tissue.     In  old  abscesses  the  enclosing  membrane  is  thus 
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made  up  of  an  inner  granulating  layer  of  cells  and  vessels  and  an  outer 
fibrous  layer. 

Once  encapsuled  or  'encysted  ■  in  this  way,  the  abscess  slowly  grows 
by  the  accumulation  of  pus  derived  from  the  granulating  ruembraue; 
this  secretion  is  probably  not  continuous,  and  in  long-standing  abscesses 
must  be  very  slight.  The  surrounding  brain-tissue  is  ornpresaed,  and 
sometimes  atrophies  or  even  degenerates  and  breaks  down.  At  any  mo- 
ment moreover  inflammatory  miema  and  f rash  cellular  infiltration  may 
be  set  up  in  the  compressed  tissue,  and  those  give  rise  to  disturbance  of 
the  cerebral  functions  and  often  enough  lead  to  a  fatal  issue.  Nor  is 
the  danger  of  perforation  into  a  ventricle  or  extension  to  the  pia  mater 
by  any  means  removed  when  the  abscess  is  encapsuled.  Cerebsllar  ab- 
scesses may  by  pressure  on  the  veins  of  Galen  set  up  dropsy  of  the  ven- 
tricles. Recovery  from  a  large  abscess  is  indeed  possible  only  after  sur- 
gical evacuation  of  its  contents. 

References  on  cerebral  abscess; — Lebert,  Virck.  Arch,  vol,  10;  8CH0TT, 
WQrzburg.  med.  Zeitsehr.  n.  (1963);  Billroth,  Arch,  d,  Hetlh.  1862;  Huocfenin, 
Ziemmeris  Cyclojxedia  XU,;  R.  Meyer,  Zttr  Path,  d,  HirnabHCesm  la.  Diss. 
Zurich,  1887;  Maas,  Bert.  Irfin.  Woch.  1808;  Wvss,  Jahrh,  d.  Kinderheilk,  rv. 
(1871);  Croveilhiek,  Amtt.  pathologi'iue  part  33;  Nauwerck,  D.  Areh.f.  klin, 
med,  xxix ;  Rettelueim,  ibid.  XXXV.  1435  (abscess  after  empyema);  Eiselsbeeo, 
ibid,  (abscess  after  sunstroke);  Toyxbbr,  Di*ea*esof  the  ear  London  1868;  Gull, 
Guy**  Hasp.  Reports  in.  (1857),  Reynold**  8y*t.  of  vied.  n.  Loudon  I86S;  Haykm, 
Arch,  dephysiol.  1868. 


Chronic  Meningitis. 

655,    Secondary   forms  of  chronic  leptomeningitis*    Chronic 

inflammation  of  the  cranial  or  vertebral  bones,  or  of  the  dura  mater, 
are  apt  sooner  or  later  to  extend  to  the  arachnoid,  the  subarachnoid 
tissue,  and  the  pia  mater.  This  extension  occurs  most  commonly  in 
tuberculous  and  syphilitic  disease,  though  it  is  also  met  with  in  other 
inflammations,  such  as  for  instance  are  set  up  by  mechanical  injury  to 
the  bones.  The  idiopathic  inflammation  known  as  internal  pachymen- 
ingitis, which  is  characterized  by  the  formation  of  false- membranes  and 
adhesions  on  the  inner  surface  of  the  dura  mater,  sometimes  extends  to 
the  inner  meninges  also. 

The  arachnoid  having  no  vessels  of  its  own  is  only  passively  affected 
by  the  inflammatory  process,  and  undergoes  more  or  less  extensive  de- 
generative changes.  In  the  pia  mater  on  the  other  hand,  and  in  the 
vascular  portions  of  the  subarachnoid  mesh  work,  inflammatory  dis- 
turbances of  the  circulation  make  their  appearance,  and  lead  in  the  tirst 
place  to  infiltration  of  the  latter  tissue  and  of  the  arachnoid. 

The  next  stage  varies  with  the  character  of  the  inflammation.  If  it  be 
of  tuberculous  or  syphilitic  origin,  in  course  of  time  the  arachnoid,  the 
subarachnoid  tissaej  and  the  pia  mater  become  milky  and  U\k.fc&Q&&, 
19 
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partly   from  cellular  infiltration,   partly  from    the  new-formation 
librous    tissue.     Adhesions  are  not   in  frequently  formed    between  tbr 
dura   mater  and   the  arachnoid.     These  are  usually   most  dens 
abundant   iu   traumatic   pachymeningitis;   in  the   idiopathic  form  they 
are  soft,  fibrinous,  and  vaseulur. 

But  secondary  chronic  inflammations  of  the  inner  meninges  a1 
more  frequently  the  result  of  acute  or  chronic  disease  of  the  brain  ami 
cord,    Every  snbpial  inflammatory  and  degenerative  process  affecting 
nerve-substance   is   capable  of  inducing  meningeal   inflammation:  ami 
tumors  of  the  brain   or  cord  act   in   like  manner  either   dir 
through  destructive  changes  in  their  own  substance  or  in  the  tissue 
about  them. 

The  pia  mater  and  the  surface  of  the  central  nervous  organs  stand 
in  the  closest  possible  connection,  and  in  all  degenerate 
affecting  the  latter,  whether  they  are  inflammatory  or  not,  son 
products  of  disintegration  are  apt  to  reach  the  pial  tissue  and  the 
arachnoid  spaces,  and  there  give  rise  to  turbidity  or  (in  the  case  of 
haemorrhage)  yellow  or  brown  pigmentation.  The  turbidity  ia  more 
marked  when  the  disintegrated  matters  possess  irritating  properties  and 
excite  inflammation.  The  a  abundant  extrav^ation  of  leucocytes  ensues, 
and  in  time  a  more  or  less  extensive  fibrous  hyperplasia  is  the  result 
In  many  cases  the  hyperplasia  is  well  marked  (Art.  G42,  Fig.  2 
meninges  becoming  dense,  thick,  white,  and  opaque.  Both  the  sub- 
arachnoid and  the  arachnoid  tissue  take  part  with  the  pia  mater  in  this 
hyperplasia,  the  trabecule  of  the  former  becoming  thicker  and  coarser. 
new  trabecular  being  formed,  and  the  characteristic  structure  of  the 
tissues  obscured  or  altered.  Calcareous  concretions  are  common  in  the 
thickened  membranes;  and  peculiar-looking  cells  are  aggregated  into 
spherical  clusters,  then  become  homogeneous,  and  lastly  o  .  and 

are  surrounded  by  tiny  capsules  of  cells  and  new-formed  fibrous  tissue. 

Secondary  meningitis  of  the  spinal  cord  is  similar  to  that  of  the 
brain,  and  follows  upon  inflammations  of  the  vertebrae  or  spinal  dun 
mater.  In  some  cases  the  inflammation  also  extends  to  the  substance 
of  the  cord  itself. 

05G.  Hematogenous  chronic  leptomeningitis.  We  have  already 
pointed  out  (Arts.  652,  653)  that  acute  meningitis  of  hematogenous 
origin,  if  not  fatal,  may  issue  in  recovery  by  re-absorption  of  the 61 
tiou;  but  this  is  frequently  accompanied  by  some  thickening  of  the 
membranes  due  to  new-formation  of  fibrous  tissue.  In  certain  not  folly 
understood  conditions  the  acute  disorder  passes  into  a  chronic  1 
characterized  by  persistent  cellular  infiltration,  and  consequent  thicken- 
ing and  opacity  of  the  meninges;  chronic  internal  hydrocephalus  it  i 
further  Bequela. 

But  there  are  other  forms  of  chronic  leptomeningitis  which  as  U 
their  causation,  rise,  and  progress,  differ  notably  from  the  fo 
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We  refer  to  those  chronic  (more  rarely  acute  or  subacute)  inflammatory 
processes  which  arc  the  most  frequent  though  not  invariable  antecedent 
of  certain  mental  disorders,  especially  that  known  as  paralytic  dementia 
or  progressive  paralysis  of  the  insane.  The  processes  in  question 
and  the  mental  disease  as  commonly  defined  are  not  exactly  co-extensive; 
on  the  one  hand  they  may  be  absent  in  cases  where  the  mental  disease 
exists,  and  on  the  other  they  are  met  with  in  cases  where  the  symptoms 
if  any  have  been  other  than  mental. 

The  morbid  conditions  referred  to  have  certainly  not  the  same  eti- 
ological or  clinical  significance  in  all  cases:  they  may  be  divided  into 
two  groups  according  to  their  anatomical  characters,  in  other  words  ac- 
cording to  their  situation  and  the  nature  of  the  textural  changes  they 
induce. 

In  the  first  place  we  have  changes  affecting  mainly  the  arachnoid  and 
subarachnoid  tissues  and  giving  them  a  white  opaque  appearance,  the 
opacity  being  limited  to  spots  and  streaks  or  more  uniformly  diffused: 
it  is  most  apparent  over  the  sulci  and  the  subarachnoid  cisterns,  and 
occurs  both  at  the  base  and  ou  the  convexity  of  the  brain.  It  is  still 
doubtful  whether  these  opacities  are  always  of  inflammatory  origin. 
They  are  histologically  due  to  fibrous  thickening,  endothelial  hyper- 
plasia, or  more  rarely  to  cellular  infiltration.  If  we  are  to  reckon  them 
provisionally  as  due  to  chronic  inflammation,  this  would  probably  be 
best  described  as  chronic  arachnitis  or  external  leptomeningitis* 
As  to  their  causation  they  are  observed  in  connection  with  chronic  ven- 
ous engorgement  and  with  certain  morbid  states  of  the  blood,  as  in  alco- 
holism and  chronic  nephritis. 

Of  greater  importance  than  the  changes  just  mentioned,  which  after 
all  can  hardly  be  supposed  to  induce  grave  disorder  of  the  nervous  func- 
tions, are  certain  chronic  affections  which  involve  chiefly  the  pia  mater 
and  underlying  nerve-tissue:  in  their  later  stages  at  least  they  are  un- 
mistakably inflammatory,  and  are  therefore  appropriately  included 
under  the  terms  chronic  meningoencephalitis  and  menitjgoniyelitis. 

When  the  morbid  process  is  well  advanced  the  soft  membranes,  espe- 
cially the  pia  mater,  are  visibly  milky  and  opaque,  the  change  showing 
best  in  the  sulci  along  the  blood-vessels,  and  sometimes  also  on  the 
ridges  cf  the  convolutions.  It  is  most  Common  in  the  anterior  parts  of 
the  brain,  namely  the  frontal  and  parietal  lobes,  the  other  parts  being 
little  or  not  at  all  affected.  Cases  however  are  described  in  which  the 
change  is  most  marked  in  the  temporal  lobes. 

The  most  striking  of  the  textural  changes  is  undoubtedly  the  cell- 
ular infiltration  which  pervades  the  pia  mater  (Fig.  273  /<),  and  to  a  less 
degree  the  subarachnoid  tissue  (h).  This  is  occasionally  accompanied 
by  a  more  or  less  extensive  fibrous  hyperplasia  of  these  structures.  In 
later  stages  accumulations  of  leucocytes  (t„>,  and  in  smaller  quantity 
red  blood-cells  and  brown  or  yellow  pigment  (it)f  appear  in  the  adveuti- 
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tial  sheaths  of  the  cortical  vessels,  and  sometimes  even  of  those  supply- 
ing the  white  matter.  But  no  great  accumulations  of  cells  are  as  a  rule 
run  with  in  the  mass  of  the  brain-substance  itself.  The  cellula 
tration  is  not  uniform,  varying  much  even  within  the  tissue  of  thfl  pia 
mater.  In  the  cortex  comparatively  few  vessels  are  surrounded  by 
masses  of  cells,  and  in  the  white  matter  perhaps  one  or  two  at  mo«t 
Some  of  the  vessels  however  show  hyaline  or  fibrous  thickening  of  0M 
adventitial  coat. 


Fio.  273,    Chrosio  hxningokxckpralitis  with  atrophy  a*  thr  cortex. 

(Section  hardened  with  Mutter's  fluid  and  alcohol,  stained  with  alum-carmin*  and 
carminate,  and  mounted  in  Canada  Balsam;    X  130. j 


n,  arachnoid 

5,  subarachnoid  tissue 

c,  plaxnaU?r 

d ,  superficial  layer  of  cortex 

e,  layer  of  small  pyramidal  cells;  the  cells 

have  dfsappared,  and  numerous  stellate 
Aktovb  oomposed    of 
hare  taken  their  place 
/,  layer  of  large  pyramidal  ceUs, 


y,  many  of  these  have  disappeared,  a  detfeel 

ticulum  remaining 
h,  cellular  infiltration  of  pia  matur 
i,    unaltered  blood-vessel 
j',,  pial  sheath  of  vessel  filled  with  leiieocyles 
i,,  pial  sheath  filled  with  bloodoaUs  and 
it,  ganglion-cell  \of  the  third  layer) 
tn%  neurogihvoells 


The  norve-aubateuce  ot  the  cortex  is  probably  never  entirely  normal 
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in  these  cases;  though  it  is  not  always  easy  to  demonstrate  the  change8 
that  exist.  In  very  chronic  cases  it  is  often  visibly  atrophied,  its  depth 
beiDg  diminished  to  a  half  or  a  third  of  the  normal:  but  the  atrophy  is 
far  from  being  always  uniform  over  the  affected  area,  being  sometimes 
most  marked  in  particular  convolutions  or  parts  thereof.  The  atrophied 
areas  are  usually  pale,  seldom  reddened,  and  are  occasionally  somewhat 
indurated. 

As  the  white  matter  is  at  the  same  time  diminished  the  affected  por- 
tion of  the  brain  is  on  the  whole  perceptibly  smaller,  and  the  space 
left  vacant  by  the  shrinking  is  filled  up  by  liquid  collecting  in  the  sub- 
arachnoid tissue.  Sometimes  too  the  ventricles  are  dilated  and  their 
ependyma  beset  with  granulations  (Art.  650).  When  the  atrophy  is 
extreme  the  brain  is  sometimes  so  remarkably  shrunken  that  it  weighs 
less  than  1000  grammes.  The  affection  is  therefore  aptly  described  as 
atrophic  meningoencephalitis. 

The  outer  layers  of  the  gray  matter  are  usually  the  most  altered.  In 
both  pyramidal-cell  layers  (»/)  the  number  of  cells  is  diminished,  and 
here  and  there  are  patches  in  which  all  of  them  have  disappeared  {$}. 
In  sections  mounted  in  Canada  balsam  the  loss  of  the  nerve-elements 
causes  the  tissue  (normally  so  densely  granular)  to  look  as  if  it  were  full 
of  holes  and  gaps,  nothing  but  a  fine  scarcely- visible  reticulum  remain- 
ing at  certain  points.  The  layer  (e)  of  small  ganglion-cells  (pyramidal 
cells)  shows  this  in  the  most  marked  way:  the  neuroglia  may  be  hard  I  v 
apparent  (/),  or  it  shows  as  a  meshwork  of  glistening  fibres  (e)  inter- 
lacing irregularly  or  disposed  in  stellate  patterns.  The  points  of  inter- 
section of  the  fihres  are  sometimes  occupied  by  nuclei t  and  now  and  then 
it  is  possible  to  demonstrate  that  the  fibres  are  simply  processes  of  the 
neuroglia  cells.  When  the  cortex  is  not  visibly  thinned  the  atrophy  is 
slight  and  hardly  to  be  made  out  in  Canada-balsam  preparations,  Per- 
osmic  acid  brings  out  the  fact  that  some  of  the  nerve-cells  are  breaking 
down,  with  or  without  the  formation  of  fat-grannies. 

The  medullary  or  white  matter  of  the  brain  is  often  in  these  cases 
not  only  shrunken  but  also  interspersed  with  foci  of  degeneration.' 

The  cord  and  pia  mater  is  in  like  manner  subject  to  cellular  infiltra- 
tion: not  infrequently  there  is  also  present  some  degeneration  and 
sclerosis  of  the  pyramidal  and  of  the  posterior  columns  (Arts.  647»  648). 


In  the  disease  known  as  paralytic  dementia  or  progressive  paralysis,  which 
is  characterized  by  loss  of  intellectual  power,  emotional  derangement,  and  illu- 
sions, the  atrophic  form  of  hseinatogenous  chronic  meningoencephalitis  is  an  ex- 
tremely common  lesion.  It  must  however  be  mentioned  that  not  only  this  form 
but  other  chronic  inflammations  from  traumatic  injury  of  the  head  may  lead  to 
progressive  paralysis,  and  that  in  patients  who  have  died  of  the  latter  disease  all 
that  is  found  in  some  cases  is  simple  non-inflammatory  degeneration  of  the  cor- 
tex and  meninges*  It  would  thus  appear  that  the  disordered  nutrition  and  de- 
generation of  the  ganglion-cells  and  nerve-fibres  is  the  essential  feature;  the 
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inflammatory  infiltration  and  the  increase  of  the  fibrous  structures  serve  to  indi- 
cate the  nature  of  the  process  (Art,  657)  but  do  not  determine  the  clinical  symp- 
toms. 

Bayle  describes  progressive  paralysis  as  a  chronic  arachnitis,  CaLMEIL  n 
chronic  periencephalitis,  Pehchappe  as  softening  of  the  brain,  Tuczeje  as  ohi 
meningitis,  Maojjan  as  diffuse  interstitial  meningoencephalitis,  Mendel  as  dtf* 
fuse  interstitial  cortical  encephalitis,  Luys  as  diffuse  inters! ilial  sclerosis.    Mtal 
writers  regard  the  affection  as  an  inflainmalinn  corresponding  in  general  to  wli&l 
we  have  described  as  chronic  meningoencephalitis.    The  interpretations  giv. 
the  various  morbid  appearances  differ  widely.    Thus  Mierzejewsky  and  V 
regard  the  fibrils  and  stellate  cells,  which  are  often  so  markedly  visible  in  th* 
atrophied  cortex,  as  fibrinous.    Mjsndel,  Lubimuff,  Selvili,  and  others  attribute 
much  importance  to  the  stellate  Delta,  ami  think  that  they  multiply  considerably, 
This  can  only  occur  in  a  very  few  cases  and  to  a  limited  extent.    As  a  role 
are  not  increased  in  number,  but  they  are  merely  more  visible  in  th^  nhsei 
the  nerve-elements.     The  statements  sometimes  made  as  to  multipli 
the  ganglion-cells  cannot  be  regarded  as  proven. 

It  is  frequently  asserted  that  in  progressive  paralysis  the  pia  mater  is  abnor- 
mally adherent  to  the  brain -surface,  tearing  away  the  latter  as  it  is  stripped  off 
— but  the  test  is  of  little  value.  It  often  fails  where  there  is  the  nm-r 
change  both  in  pia  mater  and  cortex,  and  only  shows  that  the  brain-eu 
abnormally  soft:  the  effect  is  in  part  at  least  due  to  post-mortem  changes, 
better  not  to  try  at  all  to  strip  off  the  pia  mater,  for  it  renders  the  brain  all 
useless  for  minute  examination  afterwards, 

MiEUZEjEWSKY  and  others  have  affirmed  that  in  this  affection  fUai 
processes  and  ramified  connective- tissue  cells  are  found  attached  to  the 
of  the  cortex  when  isolated:  the  description  is  accurate,  but  the  phenorm 
not  characteristic,  as  it  is  found  in  connection  with  other  morbid  conditions  tad 
even  occasionally  in  healthy  brains.  Simon,  Arndt,  Schule,  and  Cf  reiff  have 
found  in  paralytic  and  other  brains  patches  of  clear  hyaline  substance  in  the 
neighborhood  of  the  vessels. 

According  to  Tuczek  {Neurol.  Centralb.  1883) in  paralytic  dementia  the  medul- 
la ted  nerve-fibres  of  the  cortex  are  especially  apt  to  be  lost,  and  tli  it  chiefly  ra 
the  iiiflnd  of  Befl  and  Broca's  convolution  (left  inferior-Croaud);    white 
ascending-frontal  gyrus,  the  paraceotal  lobule,  the  second -tern  pora!  gj 
the  parietal  and  occipitul  lubes  are  usually  free  from  change.    Tue  loin  of  I 
is  first  apparent  in  the  superficial  layers. 

In  one  case  of  chronic  basal  meningitis  Maxz  (Graefe'a  Arch.  f.  Opht 
1883)  met  with  large  endothelial  growths  in  the  pial  sheath  of  the  upuc  nerve,  ih* 
nerve  itself  being  atrophied. 

On  the  morbid  changes  in  the  brain  ia  progressive  paralysis  (general  paralysi* 
of  the  insane):— Meynert.  Yiertdj.  f.  Psych.  186&;  WasTPaAL,  Arch,  /.  P*fch 
i  Simon,  ibid.  n.;  Greiff,  ibid,  xrv.;  Zacher,  ibid,  xui.,  xiv ,j  Mbscheox, 
Virch.  Arch.  vols.  34,  50;  Tioges,  AUg.  Zeitschr.  f,  Psych.  XX;  ScHtfut, 
XXV.;  Lcbimcff,  Virch.  Arch,  vol.  55,  Arch.  f.  Psych.  1874;  Miekzejbwsey. 
Etudes  sur  tes  lisions  ceribrales  dans  la  paralysie  gin&rale.  Paris  1875.  A 
phyxiol.  1876;  Voisin,  Traite  dc  la  paral.  gen.  dm  »ris  1*79;  M 

l)u  progr.  Paral.  d,  Irren  Berlin  M8&,  Bert,  khn.  u  j.  Neurol.  CentraJb 

1883;  Schultze,   Arch.  f.  Psych,   xi.;  Selvili,   Zur  path.   A>nt.  d.    Drm*n$ia 
paral  In.  Diss.  Zurich  1876:  LUYB,  Gaz.  m  16;  Klebs,  Pre  WeeK 

187JI;    EttMniOHAtTS,   Alhj.    Peythopathbhgit  Leipzig   1879;    Tuczkic,    Dei,i 
paralytica  Berlin  1884;  Krapelin,  Arch.  /.  Psych,  XV.  1884;  Hartm< 
xvi.  1885  (mental  disorder  following  injury  to  the  head). 
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On  like  changes  in  the  cord:— TCitcK,  Wiener  Sitzungsber.  u.,  m.,  Lvr,; 
Westphal,  Virck.  Arch.  vols.  89,  40;  AIaqsax,  Oaz.  d^s  hdpitittx  14,  JHTb; 
Stewart,  Glcutgow  Med.  Journ.  1886. 


657.  The  fttiology  of  hematogenous  chronic  meningoencephalitis 
is  in  many  respects  imperfectly  understood.  Hereditary  predisposition., 
severe  mental  labor,  exciting  or  exhausting  influences  of  every  kind,  etc. 
have  all  been  observed  as  antecedent  conditions,  and  in  such  cases  the 
hypothesis  of  an  infective  or  toxic  exciting  cause  seems  to  be  excluded: 
such  a  cause  is  conceivable  only  in  eases  where  the  process  is  associated 
with  diseases  like  cerebrospinal  meningitis,  typhoid,  erysipelas,  articular 
rheumatism,  etc.  And  even  here  the  secondary  affection  may  well  ba 
the  result  of  disordered  nutrition  rather  than  of  any  special  extension  of 
the  primary  disease. 

Most  cases  of  chronic  meningoencephalitis  and  mcningomyelitis  would 
thus  appear  to  be  in  their  inception  mainly  dependent  on  degenerative 
changes  due  to  excessive  functional  activity  or  to  disorder  of  the  circula- 
tion. 

In  recent  cases  of  mantal  disorder  presenting  the  same  symptoms  as 
the  lesion  we  are  considering,  that  is  to  say  in  what  is  clinically  progres- 
sive paralysis,  the  changeB  found  are  frequently  degenerative  only,  little 
if  any  evidence  of  inflammatory  disease  being  discoverable,  White 
turbidity  of  the  pia  mater  is  the  chief  of  these  changes,  and  it  is  duo  to 
an  accumulation  in  the  tissue  of  small  globules  and  granules  of  fat, 
fatty  and  broken-down  cells,  and  occasionally  fat-granule  cells.  This 
detritus  cannot  have  been  wholly  produced  at  the  points  where  it  is 
found  by  the  degeneration  merely  of  the  meningeal  endothelium  or  of 
extravasated  cells;  it  must  at  least  in  part  be  derived  from  the  brain- 
substance:  and  as  a  fact  like  matters  are  found  in  small  quantity  in  the 
pial  sheaths  of  the  cortical  revels,  while  the  vessal-walls  themselves 
show  here  and  there  spots  of  fatty  degeneration.  It  is  also  of  special 
interest  to  note  that  some  of  the  ganglion-cells  are  I  ike  wi  so  fatty. 

It  often  happens  that  no  signs  of  inflammation  appear  at  the  sites  of 
degeneration,  though  there  are  often  small  luemorrhagic  extravasations 
or  pigmentary  deposits  to  indicate  that  the  circulation  has  been  dis- 
turbed. It  must  be  remembered  that  congestive  hyperemia  alone,  such 
as  frequently  accompanies  excessive  functional  activity,  is  capable  of 
increasing  the  intracranial  pressure,  and  thus  of  compressing  the  capil- 
laries, retarding  the  circulation,  and  bringing  about  local  anaemia  and 
engorgement  with  all  their  consequences. 

But  although  simple  disturbances  of  circulation  and  nutrition  play 
an  important  part  in  the  causation  of  progressive  paralysis,  it  must  not 
be  forgotten  that  in  other  parts  of  the  brain  or  cord,  such  as  the  centrum 
ovale  or  the  columns  of  gray  mutter,  close  examination  may  reveal  col- 
lections of  leucocytes  in  the  adventitial  sheaths  of  the  vessels.     Thesa 
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ore  sometimes  very  abundant,  and  can  hardly  be  regarded  us  mere 
accumulations  from  stasis  in  the  lymphatic*,  but  are  almost  certain]? 
evidence    of   inflammation.     The  occasional 

sclerosis  (like  that  of  recent  encephalitis  aud  myelitis)  with  meningo- 
encephalitis is  of  interest  as  showiug  that  the  process  is  one  which  in 
some  instances  at  least  is  not  limited  to  the  cortex,  but  affe 
central  nervous  system.  As  the  disease  becomes  more  advanced,  the 
evidences  of  inflammation  become  more  numerous,  a  result  probably  of 
the  continuous  action  of  the  same  exciting  causes  as  first  induced  it. 

These  observations  hold  of  a  number  of  the  cases:  in  others 
inflammatory  nature  of  the  lesion  is  apparent  from  the  commencement 
Some    acute    cases  are  indeed   described   in   which  post 
hyperemia  and  saturation  of  the  brain  with  liquid  effusion  were  unmis- 
takable. 

Chronic  leptomeningitis  is  somewhat  frequently  associated  with 
exudative  pachymeningitis  (Art.  664). 

The  apparent  prominence  of  the  neurogliar  meshwork  with  its  etel- 
late  cells  in  the  atrophied  portions  of  the  cortex  is  at  first  due  simplj 
to  the  disappear  mi  i  of  the  nerve-elements.  Liter  on  an  actual  multi- 
plication u»d  hyperplasia  of  the  neuroglia-cells  may  take  place,  as  in 
other  atrophies  of  nerve-tissue. 

The  occasional  combination  of  meningoencephalitis  with  degenera- 
tion and  sclerosis  of  the  posterior  columns  of  the  cord  would  i 
that  the  latter  lesion  is  secondary,  resembling  in  origin  those  changes  we 
hive  already  described.  The  spinal  pia  mater  when  it  is  affected  at  all 
is  apt  to  be  most  thickened  over  the  posterior  half  of  the  cord,  a 
has  probably  something  to  do  with  the  locality  of  the  sclerosis.  Toe 
degeneration  of  the  pyramidal  tracts  which  is  sometimes  met  with  in  tht 
disease  is  perhaps  dependent  on  the  degeneration  of  the  motor  centres  io 
the  cortex  (Flechsig),  though  this  is  questioned  by  Westphaj*  (An. 
647). 

Chronic  leptomeningitis  of  the  cord  alone,  apart  from  the  secondary 
forms  dependent  on  inflammation  of  the  dura  mater,  vertebrae,  or  a 
substance,  is  most  commonly  a  termination  of  an  acute  attack.  Most 
writers  state  that  it  may  also  be  due  to  catching  cold,  and  it  sometime* 
follows  mechanical  injury.  It  is  marked  by  the  presence  in  the  soft 
membranes  of  opacities,  thickenings,  and  adhesions  to  the  dura  mater, 
and  at  times  by  increase  and  turbidity  of  the  subarachnoid  liquid. 
Marginal  sclerosis,  multiple  sclerosis,  and  degenerations  of  some  of 
columns  are  occasionally  present  in  the  same  case. 


rtrization  and  Sclerosis. 

658.    Repair  of  wounds  of  the  brain  and  cord.     Braises, 
stabs,  and  gun-shot  wounds  of  the   brain  are  usually  fatal   from  tbt 
supervention  ol  nnrnteut  meningitis  and   encephalitis.     More   rarelr 
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abscesses  are  formed  which  are  evacuated  and  healed  up  by  grauulation 
and  cicatrization.  It  is  only  when  the  wound  is  aseptic  or  is  at  once 
protected  from  septic  infection  that  we  can  expect  healing  without  sup- 
puration. 

The  destructive  changes  set  up  by  a  traumatic  lesion  vary  with  its 
nature.  Bruises  and  contusions  are  the  most  dangerous,  stabs  and 
punctures  the  least  so. 

When  the  brain  is  punctured  (Fig.  274  a\t  as  by  a  dagger-wound,  in 
the  fi r-t  pteoe  hemorrhage  takes  pluce,  and  the  Hfftfl  immediately  con- 
tiguous is  thereby  destroyed.  A  patch  of  anaemic  or  hemorrhagic 
necrotic  softening  (b)  is  thus  produced,  the  meninges  overlying  the  part 
being  usually  infiltrated  with  blood. 


mA 


Fro.  2T4.    EHCEPBALmB  npntnraNTAixr  phodcckd  by  ▲  pcwctohjc 

(From  a  rabbit's  brain.  12  day*  after  the  injury:  inaction  hardened  in  MMler'a  liquid,  »tained  with 
ruxmatoxylin  and  neutral  carmine,  and  nuunted  in  Canada  baUam  :     X  83.) 


Ay  meninges 


b,  aatpa 


C.  white  uuittcr 


a.  puncture  d,  «ooe  of  degeneration 

6,  necrotic  tlame,  £numlar  and  Enucleated  a,  swolle-i  and  degpnurate  gtfngUoa-eell* 

c,  »one  of  Inflammatory  cellular  infiltration  g,  normal  cortical  substance 

At  the  boundary  between  living  and  dead  tissue  a  more  or  less  intense 
inflammation  (c)  sets  in  after  a  few  hours,  and  this  by  degrees  constitutes 
a  zone  of  demarcation.  The  inflammatory  process  advances  mainly 
along  the  vessels  (c)  entering  from  the  pia  mater,  and  in  a  few  days  the 
inflamed  tissue  softens  and  liquefies,  while  the  inflammatory  cellular 
infiltration  extends  more  and  more  into  the  necrotic  patch  (b).     The 
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latter  also  liquefies  and  is  absorbed,  though  months  or  years  raaj 
before  all  tha  detritus  is  carried  off. 

Around  the  inflamed  region  the  nerve-substance  suffers  from  imp: 
nutrition,  and  a  considerable  portion  of  it  und 
indicated  by  celling,  fatty  change,  fragmentation  and  disinl 
the  ganglion-cells  (e)  and  nerve-fibres.     The  inflammatory  zom 
surrounded  by  a  broad  zone  of  degeneration. 

During  the  first  few  weeks  the  inflammatory  zone  is  chiefly  nude 
of  vessels,  small  round-cells,  larger  formative  cells,  and  fat- 
pigincnt-carrving  cells.     The  latter  are  always  very  abundant  so  long 
absorption  of  the  products  of  disintegration  and  extravasation  goes 
the  fat-granule  cells  being  visible  also  in   the  aone  of  degei 
After  some  weeks  or  months  new  fibrous  tis3iie  is  gradually  elaboi 
plainly  starting  from  the  vessels  that  enter  the  inflamed  region  (i 
pia  mater:  the  necrotic  region  is  thus  more  and  more  surrouri 
at   length  filled  up  with  new-formed    fibrous  tissue.     The  fibres 
sometimes  close-set  and  wavy,  sometimes  loose  and  areolar,  and  are 
product  of  the  fibroblasts  derived  from  the  extravasated  leucocytes 
the  connective-tissue  cells  of  the  pia  mater  and  the  ves-  ha. 

This  cicatrization  is  a  very  slow  process,  and  after  monr 
the  scar  may  still  contain  multitudes  of  round-cells.     The  encapaal 
necrotic  patch  only  disappears  after  the  lapse  of  many  months,  and  the 
degenerative  changes  external  to  the  inflamed  region  persist  as  long 
longer.     Rarely  does  the  degeneration  result  in  fibrous  hyp 
sclerosis,  though  when  this  happens  the  sclerosis  is  apt  to  be  very  ex! 
sive.     In  like  manner  the  fibrous  thickening  of  the  wounded  i 
often  extends  over  a  large  area 

This  is  the  process  of  repair  in  comparatively  small  wounds;  it 
course  modified  if  there  has  been  extensive  laceration  of  the  brai 
As  we  mentioned  in  Art.  C45  in  speaking  of  contusions,  the  dcveU 
ment  of  fibrous  tissue  is  apt  to  be  slight  and  incomplete,  and  the 
takes  the  form  of  progressive  Ischemic  soften  ins?. 


This  account  of  the  repair  or  the  wound 4  of  the  brain  is  based  partly 
vations  made  by  the  author  00  human  injuries,  partly  on  experim> 
him  by  Kammerek  upon  rabbits.     The  process  of  healing  can  be  readily  foi 
in  punctured  wounds  mad©  under  antiseptic  precautions  with   recently  heated1 
needles.     The  oldest  wound  examined  in  a  patient  was  21  month.-* 
due  to  a  knife-stab  penetrating  the  ascending-frontal  convolution  of  a  >< 
man.     The  necrotic  patch  was  not  then  fully  absorbed,  and  the  scar  was 
surrounded  by  a  broad  zone  of  degeneration,  which   like   the  scar 
numerous  fat-granule  and  pigment-carrying  cells. 

References:— Dress,   Die  chir.   Krankhtiten  u.    Verktz.   rf.    Gchirne* 
Umhiillungcn  Tubingen  1854;  Strojieyer,    Vertctz.   11.   chir.  Krankh.  </,  Et 
Freiburg  1804;  BERQtfANN,  Deutsche  Chirurgie  part  30;  Via*  ck. 

vol.  50;  Gluoe,  Abhaaii  z  Physiol  u.  FcUh.Jtn*  1811  experiments  on 
litis);  IIasse  and  Koluker,  Zeitachr.f.  rat.  Med.  I  v.  (1846);  Jolly,  Stud. 
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ln*t*  f.  exp.  Path,  Vienna  1870;  IIayem,  Etude*  sur  les  diverges  forme*  dend- 
phalite  Paris  1868;  Klebs,  Path.  Anat,  d,  Schusswunden  Leipzig  1872;  Zieoler, 
Sitzungsber.  d.  phys.-med.  OeselL  in  W-urzburg  1878. 

650.  Both  in  the  brain  and  cord  we  meet  with  localized  or  dis- 
seminated hematogenous  inflammation,  which  like  the  localized 
degenerations  lead  partly  to  permanent  loss  of  substance,  partly  to  gtVJ 
degeneration  and  sclerosis.  Encephalitis  ia  the  name  given  to  the 
affection  of  the  brain,  myelitis  to  that  of  the  cord. 

It  is  in  the  first  place  to  be  kept  in  mind  (Art*  653)  that  in  epidemic 
cerebrospinal  meningitis  patches  of  encephalitis  and  myelitis  are  of  con- 
stant occurrence.  In  the  meningitic  processes  associated  with  progres- 
sive paralysis  inflammatory  foci  are  found  in  the  interior  of  the  brain  and 
cord,  and  sometimes  in  the  pial  sheaths  of  the  newe-roots.  But  these 
deeper  inflammations  also  take  place  in  the  absence  of  meningitis,  both  in 
connection  with  infective  disorders  and  idiopathieally. 

Thus  in  typhoid,  variola,  acute  rheumatism,  pyaemia,  puerperal 
fevers,  ulcerative  phthisis,  etc.  multiple  encephalitis  is  not  rare,  while 
in  hydrophobia  (so-called  Itfs&a)  patches  of  inflammation  scattered 
through  the  whole  central  nervous  system,  but  chiefly  in  tha  basa  of  the 
brain  and  the  cord,  have  been  described  by  a  number  of  writers 
(Kolessnikow,  Forel,  Gowers,  Weller).  They  are  very  common 
in  tuberculosis  (Art.  660), 

Frequently  too  these  patches  occur  without  any  apparent  exciting 
cause,  and  are  then  attributed  vaguely  to  cold  or  some  such  injurious  in- 
fluence. According  to  certain  authorities  violent  irritation  of  peripheral 
nerves  is  capable  of  setting  up  myelitis;  though  it  is  more  likely  that  the 
spinal  diseases  thus  induced  are  due  to  ischemic  or  hoamorrhagie  soft- 
ening. 

The  smaller  and  more  recent  patches  are  not  visible  to  the  naked  eye, 
being  little  more  than  circum vascular  cellular  infiltrations.  When  they 
are  somewhat  larger  they  are  usually  seen  as  red  or  pink  spots,  which  are 
very  distinct  when  in  the  white  matter.  Sometimes  they  contain  little 
extravasations,  and  under  certain  conditions  the  whole  patch  resembles 
one  of  hemorrhagic  softening. 

The  smaller  patches  occasionally  heal  without  leaving  a  trace.     In 
the  larger  ones  there  is  always  some  destruction  of  nerve-tissue,  a  small 
cyst  (Art.  642),  a  gray  gelatinous  patch  (Fig.  271,  Art.  650),  a  scler 
or  a  sear  remaining  after  the  cessation  of  the  inflammatory  disturbance 
and  the  absorption  of  detritus  and  exudation. 

In  the  brain  recent  multiple  encephalitis  is  found  in  many  acute 
mental  disorders:  sometimes  the  patches  are  extraordinarily  numerous. 
As  to  the  issue  of  this  form  of  disease  we  know  little,  though  it  is  pos. 
sible  that  it  terminates  in  multiple  sclerosis.  As  to  the  larger  myelitic 
foci  and  their  consequences  we  are  better  informed. 

In  the  first  place  the  cord  is  subject  to  acute  inflammation  affecting 
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chiefly  the  gray  matter,  and   described  as  central   myelitis 
myelitis  (polios  gray).     Anterior  poliomyelitis  is  the  coi 
form  (Figs.  275,  27G),  tho  inflammation  being  limited  to  one 
anterior  burns.     More  rarely  it  extends  to  the  posterior  horns  or  i 
entire  section  of  the  gray  columns  (Fig.  277). 


Fig.  275.    Sclerosis  ajcd  shrixejxo  of  the  lejt  anterior  bobs 

(Section  taken  at  the  level  of  the  fourth  cervical  nerve  from  a  cane  of  infantile 
anterior  poliomyelitis  f  3V  ;  hardened  in  M&Uer'i  fluid, 

mine*  and  mounted  in  Canada  balsam :  X  7.) 

a,  normal  anterior  horn  with  jfaaglion  celln 

b,  atrophied  and  shrunken  horn 


Fio.  270.    QmjkTtmova  deocstkratiom  or  mora  Avmurrm  borxs 

(Section  taken  from  lumbar  region ;  case  of  acute  anterior  poliomyelitis  in  a 
tion  treated  as  in  tost  figure  :    X  *.) 

a.  interior  barm 


The  disease  chiefly  attacks  children  leas  than  four  years  old.  and 
the  clmical  name  of  infantile  xplmi  paralysis;  it  is  rare  in  adi 
Its  onset  is  acute,  there  is  usually  fever,  and  soon  paralysis,  which 
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ie  course  of  a  week  passes  away  to  some  extent.  So  far  as  our  knowl- 
OB  the  inflammation  is  hainiorrhagic  in  character,  and  gives  rise 
to  functional  disorder  partly  by  destruction  of  tissue  and  partly  by  pres- 
sure. The  preference  shown  for  the  anterior  columns  and  especially  for 
the  inner  two-thirds  of  each  appears  to  be  due  to  the  fact  that  these  parts 
constitute  a  special  vascular  territory  distinct  from  the  white  matter. 
The  length  of  the  affected  region  varies  from  about  0.5  to  4  centimetres, 
though  cases  occur  in  which  much  larger  segments  of  the  cord  are 
attacked. 

The  number  of  ganglion- cells  and  nerve-fibres  destroyed  depends  on 
the  severity  of  the  inflammation:  sometimes  indeed  the  whole  of  the 
nerve-tissue  perishes  outright. 

In  the  course  of  weeks  or  months  the  exudation  and  the  products  of 
disintegration  are  absorbed.  If  the  neuroglia  as  well  as  the  nerve-ele- 
ments is  destroyed  a  small  cyst  is  formed.     If  the  neuroglia  persists  and 


FlO.  877.      SCLTHOSTS  AMD  BJIIIIXEIXO  OF  THE   ENTIRE  OKAY  HATTER. 

(Sec/  ion  taken  from  lower  dorsal  region  of  a  man  of  80  suffering  from  acute  anterior  poliomyelitis  : 
preparaticnx  treated  as  in  last  figure  ;     X  0.) 
a,  site  of  gray  matter 
ft,  sclerosis  of  posterior  column* 

undergoes  a  moderate  hyperplasia,  the  substance  of  the  anterior  horn  is 
transformed  into  a  gray  gelatinous  mass  (Figs.  271,  276),  consisting  of  a 
loose  reticulum  containing  liquid  in  its  wide  meshes.  When  the  hyper- 
plasia is  considerable  the  tissue  becomes  close -textured,  firm,  and 
sclerotic  (Fig.  275),  consisting  of  a  felted  mass  of  fine  fibrils  with  scat- 
tered nuclei.  The  vessel-walls  are  in  general  thickened,  the  adventitial 
lymph-spaces  are  dilated,  and  contain  at  least  in  the  earlier  stages  round  - 
cells  and  granular  cells.  When  the  nerve-elements  are  not  entirely 
destroyed  the  sclerotic  tissue  still  encloses  a  few  ganglion-cells  (Fig,  278*) 
and  nerve-fibres. 

The  anterior  roots  and  the  peripheral  motor  nerves  become  atrophied 
when  the  ganglion-cells  are  destroyed,  and  assume  a  gray  wasted  appear- 
ance.    The  muscles  supplied  by  them  likewise  atrophy. 
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When  the  inflammation  affects  the  gray  matter  over  its 
section,  the  horns  become  after  a  time  strangely  warped  and  di 
an  1  presently  undergo  gelatinous  degeneration  or  sclerosis  | 

The  white  columns  are  frequently  affected  by  secondary  extei 
inflammation   from  the  gray  matter.     Sometimes   however   the  w\ 
mutter  is  inflamed    from   the  beginning,  and  we  have  leukoma  li 
(Aetixeg  white)  associated  with  poliomyelitis.     In  such  cases  the  trl 
cross-section  of  the  cord  or  the  greater  part  of  it  undergoes  destruct 
inflammation    (transverse   myelitis),   and   afterwards  gelatinous 
Sclerotic  changes  (Fig.  278).     The  disease  moreover  frequently 
over  a  considerable  segment   of   the  cord.     Secondary  ascending 
descending  degeneration  of  the  tracts  after  a  time  follows  on  the 
lesion. 

litic  foci  are  usually  single,  though  sometimes  they  are  multi] 
as  la   disseminated  myelitis.     The  multiple  patches  are  usually 
and   may   be   scattered   throughout   the   whole  cord.     When 


Fig.  278.    Sclebosib  aftka  aoutk 


(Section  taken  from  a  man  of  40  at  the  level  of  the  lower  doreat  region :  hardened  tnltl 
ttained  with  carmine,  and  mounted  *n  Gumma  balmm  t    x  *.) 

a*  Gelatinous  change  In  gray  matter 

6,  surviving  ganglionitis 

fi,  atrophied  and  sclerotic  white  matter 


attacks  the  region  of  the  bulbar  nuclei  it  gives  rise  to  acute 
labin-pkaryiigeal  or  bulbar  paralysis. 

Under  conditions  analogous  to  those  which  lead  to  acute  polionr 
in  children  we  may  apparently  have  an  acme  inflammation  of 
cal  gray  matter  or  acute  polioencephalitis  (Stklmpell), 
wind]  is  infantile  cerebral  paralysis,     in  its  later  stages 
terized  by  loss  of  Bubstanee  in  the  convolutions,  resembling  I 
tal  condition  known  as  porencephalia  (Art.  630). 

Bexedikt    Virch.  Arch,  vol.  64),  Kolesskikow  <  tfm/.  vol.  85),  Forkl<_ 
/•  Th<  ixbutt  {Trans.  Path.  Sac.  xxiti.  1872),  Go  wens 

1878),  Ross  (ibid.  xxx.  1880),  Coats,  Med.  chirt   Tram.   lxi.    1878>,  and  W« 
Arch.f.  Ptych.  1879)  all  agree  in  stating  that  in  hydrophobia  circum 
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extravasations,  some  of  thorn  hemorrhagic,  are  found  in  the  central  nervous 
organs.  Benedict,  Kolessnikow,  Gowers,  and  Weller  also  discovered  cir- 
cum  vascular  hyaline  and  granular  coagulated  masses  formed  from  the  extrava- 
sated  elements  of  the  blood,  together  with  venous  thromboses  (Benedict),  and 
patches  of  '  gTanular '  degeneration.  Forel  was  not  able  to  verify  these  observa- 
tions. 

Langhans  {Virch.  Arch.  vol.  64)  found  in  the  cord  in  cases  of  tetany  certain 
circum vascular  patches  of  cellular  iaftltration.  Nauwerck  in  a  n-n-nt  rase  of 
chorea  minor  with  endocarditis  observed  small  patches  of  inflammation  situated 
chiefly  in  the  medulla;  these  were  combined  with  certain  degenerative  changes 
in  the  brain  and  cord.  Myelitis  is  said  to  occur  among  the  Kabyles  in  North 
Africa  as  a  result  of  eating  the  pulse  of  Lathyrus  cicera  ;  see  Art  G4^,  and  Marie 
(Progress  medical  lHSty,  Pin  just  (Bulletin  de  lacad.  d.  mvd.  xn.  1HS4). 

The  number  of  white  Mtood  Ittlll  usually  present  in  the  brain  (Duke  Karl 
THEODORof  Bavaria.  Virch.  Arch.  vol.  69)  is  increased  in  typhoid  (Popoff),  but 
not  necessarily  owing  to  inflammation.  Sometimes,  though  rarely,  disseminated 
encephalitis  is  associated  with  typhoid. 

Steudener  (Baft,  z.  path.  Anat.  d.  Lepra  mutilans  1865),  NEUMANN  (Shin  dis- 
eases,  Han*  by  Pullar,  London  1671),  Tscuirjew  [Arch,  d,  physiol.  1879),  and 
Langhans  { Virch.  Arch.  vol.  64)  found  inflammatory  foci  in  the  cord  in  connec- 
tion with  anaesthetic  leprosy.    See  also  Sturge,  Brain  vu.  188-1. 

Erb  and  others  i.ffirm  that  in  infantile  spinal  paralysis  the  inflammatory  dis- 
turbance extends  over  the  whole  of  the  anterior  columns,  reaching  its  greatest 
intensity  only  at  certain  parts,  and  the  wide-spread  initial  paralysis  corresponds 
with  this  view  of  the  case.  After  weeks  or  months  however  only  circumscribed 
changes  can  be  demonstrated,  the  extent  of  which  varies  with  the  extent  of  the 
persistent  paralyhis.  When  certain  muscles  only  are  paralyzed,  certain  spots 
only  of  the  anterior  horns  are  found  to  be  degenerate* 

References  on  myelitis: — Charcot,  Diseases  of  the  nervous  system  London 
1880;  Leyden,  Klinikd.  Riickenmarkskr.  1874-76,  Zeitschr.  f.  klin.  Med.i.,  Arch, 
f.  Psych,  vi.;  Hammond,  Diseases  of  the  nervous  system.  London  187G;  Erb, 
Ziemssen'H  Cyclop,  xul;  Schultze,  D.  Arch  f.  klin,  Med.  XX. ,  Virch.  Arch.  vol. 
68;  DujardinBeaumetz,  De  la  myelite  aigu^  Paris  1872;  Westthal,  Arch.f. 
Psych,  m.,  IV,  (1874);  Hayem,  Arrh.  de  Physiol.  VI.  {1874);  Laveran,  ibid.  VII. 
(1873);  Baumoarten.  .IrWi  d.  Heilk.  XVIL:  Hamilton,  Quart*  Journ.  of  micro, 
science  1875;  Turner,  and  Humphreys,  Trans,  Path.  Soc.  XXX,  1870  {recent cases 
of  poliomyelitis):  Damaschino  and  Roger,  Gaz.  med,  1871  {ditto);  Barlow,  On 
regressive  paralysis  London  1878;  Althaus,  Infantile  Paralysis  London  1878; 
Angel-Money,  Trans.  Path.  Soc.  xxx v.  1984;  Url'MMOND,  Brain  vil  1885; 
Kraus,  Poliomyelitis  apter.  acuta  In.  Diss,  TQbingen  1832;  Sahu,  D.  Arch.  f. 
klin.  Med.  xxxitL;  Etter,  Corresp.f.  Schieeiz.  Aerzte  1883  (acute  bulbar  myeli- 
tis i;  Lanoe,  Hosp  Tidende  1868  (ditto);  LEYDEN,  Arch.  f.  Psycli.  vil.  (ditto); 
Lichthkim,  D.  Arch.f.  klin.  Med.  xvm.  (ditto);  Eisenlour,  Virch.  Arch,  vol.  73; 
von  Velden;  D.  Arch.  f.  klin.  Mid,  xix.  (d^seminated  myeliiis);  Engelken, 
Path.  d.  acuten  Myelitis  In.  Diss.  Zurich  1887  (ditto);  DU8GBTBLD,  Lancet  1T 
1S82  (ditto). 

LEYDEN  (Arch.  f.  Psych,  vm,  1877,  Charite-Annalen  in.)  produced  myelitis  in 
dogs  by  injecting  liquor  arseuicalis  (Fowler's  solution)  into  the  lumbar  cord,  and 
showed  that  the  ulTeciiou  might  terminate  in  cicatrization,  sclerosis,  cyst,  or  in 
simple  rarefaction  or  loosening  of  the  tissue.  He  thought  that  disseminated 
multiple  sclerosis  was  the  result  of  a  disseminated  myelitis  or  encephalitis.  Clini- 
cally the  term  myelitis  is  used  in  a  sense  much  wider  than  that  to  which  we  have 
restricted  it.    Thus  poliomyelitis  is  ust.nl  to  describe  conditions  which  me  not 
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inflammatory,  such  as  iscluemic  and  hemorrhagic  softening,  simple  atrophy,  a&l 
multiple  sclerosis  of  the  gray  matter.  Secondary  a  ml  primary  tract-degsnei* 
tions,  ischffimic  and  haamorrhagic  softening,  degeneration  from  pressure  *a4 
contusion  of  the  white  matter  of  the  cord  or  medulla  oblongata,  are  all  classed** 
myelitis.  This  may  be  convenient,  but  the  pathologist  is  bound  to  be  mortdifr 
criminating.  Even  if  it  is  not  always  possible  in  the  post-mortem  room  to  «ktir. 
mine  with  certainty  the  manner  in  which  a  given  change,  say  a  patch  of  sclera* 
was  initially  induced,  this  is  no  reason  for  declining  to  classify  such 
according  to  their  mode  of  origin, 

The  terms  acute  and  chronic  progressive  bulbar  paralysis,  anterior  poliomjt- 
litis  infantile  spinal  paralysis,  atrophic  spinal  paralysis,  transverse  myelita, 
leukomyelitis,  protopathic  and  secondary  spinal  muscular  atrophy,  spastic  spiral 
paralysis  or  paraplegia,  and  so  on,  are  intended  to  express  the  character  of  uw 
clinical  symptoms  and  the  seat  of  the  lesion  in  the  several  malar] res:  fof  them* 
part  however  they  fail  to  indicate  or  at  least  to  indicate  correctly  the  nature  <& 
the  morbid  process, 

On  acute  polioencephalitis: — StrDmpell,  Deut.   med.    Wocfi  thrb.f, 

Kindcrheilk  xxn.  1885,  London  Med,  Record  1885;  GaudaRD,  IShemipl&jie  inf>i* 
tile  ctrrhrale  In,  Dis*.  Geneva  1884;  Ranee,  M&nchen.  med.  Woch.  IS,  I**; 
Wolfenden,  Practitioner  xxxvu.  1886. 


CHAPTER  XCVI. 


TUBERCULOSIS  AND  SYPHILIS. 

660.  Tuberculosis  of  the  central  nervous  organs  and  their  mem- 
branes is  in  most  cases  embolic  in  origin,  though  the  disease  may  also 
extend  by  continuity  from  neighboring  tissues,  such  as  the  bones. 

When  the  tuberculous  virus  reaches  the  brain  or  cord  by  way  of  the 
blood-vessels  a  form  of  tuberculosis  is  set  up  which  we  may  call  dissem- 
inated tuberculous  meningoencephalitis  or  meningoniyelitis. 
Where  the  bacilli  first  lodge  their  irritative  action  gives  rise  to  minute 
inflammatory  foci  (Fig.  279,  c  ef}9  which  in  the  subarachnoid  and  pia 
mater  and  in  the  substance  of  the  brain  and  cord  are  distributed  chiefly 
along  the  course  of  the  small  veins,  in  part  also  amid  the  capillaries  of 
the  nerve-substance  itself.  The  pial  sheaths  (/)  of  the  vessels  are  at  first 
the  chief  seat  of  the  inflammatory  infiltration  of  cells;  presently  however 
the  process  extends  also  to  the  adjacent  tissues  (e).  In  a  short  time  the 
collections  of  cells  form  nodules  (d)  and  nodular  clusters  (a  b),  or  more 
rarely  larger  continuous  patches  (k). 

Disseminated  embolic  tuberculosis  of  the  brain  and  cord  runs  in  gen- 
eral a  somewhat  rapid  course,  and  proves  fatal  in  a  few  weeks'  time. 
In  addition  to  the  nodular  eruption  there  is  often  wide-spread  diffuse 
inflammatory  exuda'ion  of  a  sero-purulent  or  fibrino-purulent  character, 
the  pus  infiltrating  the  meninges  and  tho  brain  substance,  and  often 
accumulating  in  the  ventricles,  It  is  only  in  rare  cases  and  these  very 
chronje  (Fig.  279)  that  diffuse  exudation  fails  to  accompany  an  abundant 
eruption  of  tubercles. 

In  the  soft  membranes  the  first  visible  sign  of  tuberculosis  is  the 
appearance  of  small  gray  nodules  usually  lying  along  the  course  of  con- 
gested vessels.  By  and  by  they  become  larger,  and  the  subarachnoid 
spaces  are  seen  to  contain  a  turbid  yellowish-white  pus-like  exudation. 
When  the  choroid  plexuses  are  invaded  they  too  contain  gray  nodules, 
and  are  swollen  and  infiltrated  with  a  turbid  liquid.  The  ventricles  are 
more  or  less  distended  with  the  like  exudation;  sometimes  they  are  enor- 
mously dilated,  and  the  brain -substance  thereby  so  compressed  that  the 
convolutions  are  flattened  and  the  subarachnoid  liquid  expressed,  leav- 
ing the  arachnoid  surface  dry. 

The  completely-developed  tubercles  in  the  nerve- tissue  appear  as  little 
nodules,  gray  and  translucent,  or  yellowish- white  with  a  gray  periphery. 
20 
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Quite  recent  continuous  patches  of  tuberculous  infiltration  hai 
dish  tint,  like  other  inflamed  parte. 

Tubercles  may  appear  in  any  part  of  tbe  meningeal  or  nervous 
If  growing  near  ;;  vein  they  are  seen  to  penetrate  not  only  the  adl 
but  the  inner  coata,  until  the  lumen  of  the  vessel  appears  closely 
and  encircled  with  the  accumulated  cells.     The  white  blood-celli 
the  vessel  are  often  arranged  peripherally,  and  sometimes  vi>i 
it. 

Arteries  running  through  tuberculous  foci  have  first   thd  i 
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cellular  infiltration  of  pi*:  nhrsjftifflf 

cal  vessels 
P01,  longitudinal  and  transverse 

artery 
k\       diffuse  flbro  ce'lular  I 
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invaded  and  infiltrated  with  cells;  then  the  media  and  intima 

d,  especially  the  latter,  which  is  sometimes  so  I  j  the 

filtrating  cells   that  the  lumen  of  the  artery  is  encroached  on  and 
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structed.  If  then  the  whits  blood-cells  gather  at  the  diseased  spot  and 
form  a  thrombus  the  occlusion  becomes  complete. 

Tubercles  in  the  brain  or  cord  very  rapidly  under  ifcion,  and 

only  in  chronic  Qaooi  (Fig.  279)  are  large  formative  cells  developed  in 
appreciable  numbers:  in  such  cases  the  mature  tubercles  assume  the 
large-celled  coarse-textured  appearance  of  those  gr  wiug  in  lymphatic 
glands  (Art.  342).  When  caseation  begins  in  a  tuberculous  focus  lying 
near  a  vessel  of  moderate  size  it  generally  extends  to  the  walls  and  to  the 
cellular  contents  of  the  vessel. 

The  commonest  seat  of  embolic  tuberculosis  is  about  the  basal 
branche*  of  the  sylvian  artery:  the  disease  U  ^vn  -rally  bilateral,  though 
often  more  extensive  on  one  side  than  on  the  other,  and  cases  are  not 
wanting  in  which  it  is  unilateral.  When  the  bacilli  reach  the  arterial 
branches  that  pan  upwinls  from  the  sylvian  lissure  to  the  surface  of  the 
cerebrum  they  give  rise  to  more  or  leas  extensive  meningitis  of  one  or 
both  sides  of  the  convexity. 

The  territory  of  the  arteries  of  the  median  plane  of  tbc  cerebrum, 
cerebellum,  medulla,  and  cord  may  in  like  manner  be  infected,  and 
though  this  does  not  occur  so  frequently  as  in  the  case  of  the  basal  regions 
it  is  by  no  means  rare. 

When  the  eruption  is  abundant  the  chief  mass  of  tubercle  is  usually 
to  be  found  ■  !  membranes  of  the  brain  and  cord;  but  the  nerve- 

substuuce  hardly  ever  escapes  entirely.  The  disease  of  the  pia  mater 
extends  to  the  cortex  as  a  diffuse  cellular  infiltration,  leading  to  destruc- 
tion of  the  nerve-elements,  often  preceded  by  a  remarkable  swelling  of 
the  axis-cylinders  and  of  the  ganglion-cells.  In  like  manner  the  cranial 
and  spinal  nerves  are  attacked,  the  cellular  infiltration  reaching  the 
pial  sheaths,  and  thence  spreading  along  the  fibrous  septa  into  the  sub- 
stance of  the  nerves,  and  often  inducing  degeneration  of  the  nerve-lib 

In  addition  to  this  meningeal  invasion  we  frequently  meet  with 
tubercles  growing  directly  in  the  deeper  parts  of  the  substance  of  the 
brain  and  cord:  even  in  cases  described  as  tuberculous  meningitis  the 
number  of  euecphalitic  and  myelitic  foci  is  at  times  very  considerable; 
they  are  overlooked  simply  because  they  are  apt  to  be  very  small. 

If  the  bacilli  lodge  in  a  few  branches  only  of  the  meningeal  or  cere- 
bral arteries  the  first  eruption  of  tubercles  is  scanty,  But  as  the  patient 
does  not  usually  die  at  once,  the  tubercles  grow  and  coalesce  into  large 
masses  lying  beneath  the  pia  mater  or  in  the  midst  of  the  nervous  tissues. 
In  the  subarachnoid  spaces  and  in  the  pia  mater  they  form  flat  discoid 
masses  of  various  sizes,  and  in  the  brain-substance  rounded  nodes,  some- 
times as  large  as  a  walnut  or  even  a  hen's  egg.  These  are  sometimes 
described  as  solitary  tubercles.  Their  centres  are  yellowish-white  and 
ciseoua,  being  sometimes  firm  and  dense,  sometimes  soft  and  semi-liquid, 
rarely  calcified.  Their  peripheral  parts  consist  of  grayish-red  or  semi- 
tranBclncent  granulation-tissue,  often  enclosing  typical  miliary  tubercles. 
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The  larger  tubercles  are  developed  from  the  smaller  by  theoontini 
growth  of  new  granulomatous  tissue,  sometimes  containing  multiti 
of  giant-cells,  sometimes  none  at  alL     It  is  remarkable  that  where 
inflammatory  process  is  going  on  the  fibrous  elements  of  the  brain* 
often  undergo  marked  hyperplasia,  and  form  thus  a  coarse  fibro-celh 
tissue.     Tubercle  bacilli  can  be  demonstrated  both  in  the  gray 
matous  zone  and  in  the  older  portions  of  the  growth. 

Solitary  tubercles  are  most  frequently  observed  in  the  cerebellum 
cerebral  axis.  They  act  like  tumors  on  the  neighboring  tissues,  gii 
rise  to  symptoms  of  pressure  and  to  disturbance  of  the  circulation 
of  blood  and  lymph.  The  other  parts  of  the  central  organs  may  be 
tirely  free  from  tubercle,  though  it  often  happens  that  tuberculous 
ter  passes  from  the  solitary  nodes  to  the  meningeal  vessels  and  give* 
to  disseminated  and  diffuse  tuberculous  meningitis.  It  is  also  of 
possible  for  a  fresh  infection  of  the  blood  to  take  place,  and  in 
quence  a  fresh  embolic  eruption  of  tubercles. 

The  situation  of  tuberculosis  of  the  central  nervous  organ 
tension  of  tuberculous  disease  from  contiguous  parts  is  of  coi 
ent  on  the  seat  of  the  primary  affection.     Tuberculous  di 
vertebrae  infects  the  cord  and  its  membranes,  tuberculosis  of 
bone  extends  in  the  first  place  to  the  temporal  lobes  and  th 
of  the  frontal  lobe.     Nodules  appear  in  the  affected  regions, 
time  may  grow  into  larger  nodes.     If  the  virus  gain  access  to  the 
brospinal  lymph-channels  it  may  give  rise  to  disseminated 

Many   authorities    (VlRCHOW,   RlNDFLRISCW,    BlRCB-HlRSCHFRl-I> 
that  meningeal  and  cerebral  tubercles  !ie  usually  in  the  adventitial  of  the 
and  there  form  clusters  of  cells  derived  by  multiplication  from  the  epflettlirl 
of  the  lymphatics,     They   base  this  statement  on  the  fact  that  in  tu 
meningitis  collections  of  cells  are  found  in  the  adventitta  of  the 
This  interpretation  of  the  fact  is  however  erroneous.    The  tubercles  are  4#i 
from  extravasateil  leucocytes  and  proliferous Connective- tlttrtte  • 
titia  i3  affected  and  takes  part  in  the  proliferation  only  in  a  secondary 
what  has  been  described  as  a  tubercle  due  to  periarteritis  of  apinl  vessel 
only  a  fraction  of  a  tubercle  growing  near  the  vessel.     In  other  inflai 
of  the  pia  mater  and  cortex  we  find  like  cellular  infiltrations  of  the  pi 
of  the  vessels,  though  it  must  not  be  overlooked  that  in  tuberculous  1 1 
(Art.  001)  inflammations  the  arteries  take  part  in   the  cellular   hyi 
much  greater  extent  than  in  other  forms  of  inflammation.     The  like  is  true 
of  the  endarteritis*  processes 

References:— VlRCHOW,  Cellular  Pathology  Loudon  1^60,  Krankh   > 
It.  Frankfort  1856;  Wiuts,  Path.  Anat.  Loudon  L875;  Risdfleis*  :;.    IVrcA. 
vol.  34,  Path.  ffUMogy  n.  London  1873;  FIuorJEXTN,  Zkvt  sii.: 

CA3fPE,   Beitr.  z>  path,  Atiat  d.  meningit.    u.    Tneningo-vtu 
TQbtngcn  1882. 


GG1.     Cerebrospinal  syphilis  usually  makes  its  appearance 

years  after  the   disease   has   becon.  titutional/ that    is   to 
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simultaneously  with  the  so-called  tertiary  symptoms:  it  is  rarely  an 
accompaniment  of  secondary  symptoms.  The  characteristic  morbid 
change  is  the  formation  of  circumscribed  inflammatory  foci,  or 
gum  mat  a  us  they  are  called,  in  the  meninges  and  cortex,  \^ry  rarely  in 
the  interior  of  the  brain  or  cord.  As  a  rule  they  lie  in  thepia  mater  and 
subarachnoid  tissue  of  the  base  of  the  brain. 

The  Orst  thing  observed  in  the  meninges  is  a  small  patch  of  inflam- 
mation, which  soon  leads  to  the  formation  of  a  gray  or  grayishrred  semi- 
translucent  or  gelatinous  knot  of  granulation-tissue  (Fig.  280).  In  the 
earlier  stages  the  tissue  of  the  knot  is  extremely  cellular  (/),  and  con- 
tains a  number  of  new-formed  capillaries.  As  tke  process  goes  on  some 
of  the  grauulation-tissua  becomes-fibro-cellular  {dt)  and  some  undergoes 


FlO.  »3       GUMMATOUS  STPHILtTTO  MBNINOOBWCEPHALITIS, 

{Section   hardened,  in    M&Ucr't    fluid   and  alcohol  stained  in  alum-carmine,  and  mounted  in 

Canada  balsam :    X  15.) 


a,  cortex 

b,  pia  mater 

c,  rein  surrounded  hy  cellular  exudation 

d,  recent   ami  e *lliilar,  d,  i\ '>ro-ciliular, "  a\ 

caseous  granulation-tissue 


t,    artery  with  thickened  Intima  and  infiltrated 

ti  i  ml  fT  1a 
ft    ceUulor  in  nitration  of  the  pial  sheaths  of  the 

cortical  vessel* 
g*    diffusa  infiltration  extending  Into  the  cortical 
substance 


caseation  (d%).  The  adjacent  brain* substance  seldom  or  never  remaiuB 
intact,  the  inflammation  extending  into  the  cortex  along  the  pialsheatha 
of  the  vessels  (/)  and  also  directly  (g).  When  arterial  branches  (e)  pass 
throngh  the  granulomatous  focus  they  are  speedily  infected,  the  adven- 
titia,  media,  and  intiraa  becoming  the  seat  of  inflammation  leading  to 
cellular  infiltration  and  fibro-cellular  hyperplasia  of  the  vessel -walls, 
according  to  the  stage  of  the  process.     The  intima  (e)  usually  takes  part 


1014 


THE    CENTRAL    NERVOUS   6YSTEM. 


to  a  remarkable  extent  in  this  hyperplasia,  the  thickening  being  oft 
great  that  the  vessel  is  much  obstructed  or  evenoccludi 

q1  la  most   apt  to  occur  when  thrombosis  accompanies 
endarteritis. 

(Jummaiuus  foci  may  be  either  single  or  multiple.     The 
are  sometimes  very  small;  BffUBOTSB  indeed  has  shown  that  the 
inflammation  may  he  limited  to  single  spots  on  the  arterial    wi 
there  lead  to  the  thickeniug  of  the  intima  just  described.      La 
are   however   more  frequent,  and   are  described  as    nudes  or  gui 
simply.     In  the  earlier  stages  they  are  gray  or  grayish- red  and 
form  depending  on  the  texture  of  the  tissue  in  which  they  lie. 
surface  of  the  brain  they  follow  the  i-ourse  of  the  sulci   and  take 
shape:  in  the  sylvian  fissure  fcbey  are  flat  and  elongated:  al> 
of  the  brain  and  the  cord  they  have  irregular  forms.     Sometii 
the  basal  meninges  the  syphilitic  inflammation  is  more  dir 
nodular.     When  it  extends  to  the  brain-sun 
diseased  patch  becomes  more  and  more  globular,  and  at  time*  is  as 
as  a  walnut,  though  the  periphery  usually  remains  somewhat  fa 
The  same  holds  for  the  nodes  which  develop  independently  in  the 
stance  of  the  brain  and  cord. 

The  smaller  fad  can  undoubtedly  disappear  by   re-absorption: 
larger  ones  become  partly  indurated  and  partly  caseuus.      The 
begins  with  the  appearance  of  yellowish-white  opaque  spot 
from  a  few  millimetres  to  some  centimetres  across  according  to  the 
of  the  node   itself.     When  several  such  spots  appear  in  the  at 
they  give  it  a  mottled  appearance,  until  at  length  ooale 
yellow  centre  to  the  mass.     Induration  generally  goes  on  si  militant 
with  caseation,  though  sumetim  N  the  latter  is  absent.     It  leads 
like  thickening  of  the  meninges,  and  to  adhesions  between  the 
dura  mater.     The  coarse  sear-tissue  generally  encloses  caseous 

Where  syphilitic  inflammation   is  going  on   the  nerve-element 
course  perish;  the  process  is  frequently  associated  with    ischsemic 
hemorrhagic  softening  of  adjoining  parts,  consequent  on  thedisturl 
of  the  circulation   induced  by  arteritis  and  compression, 
these  degenerative  changes  extend  widely.     Nerves  passing  tl 
inflamed   region  undergo  inflammatory  infiltration,  and  thei 
coming  enclosed  and  beset  by  coarse  fibrous  bey  spee' 

and  breakdown,     Thus  gummatous  inflammation  of  the  meninges  *l 
lower  end  of  the  cord  now  and  then  leads  to  the  enclosure  of  ti 
number  of  the  nerves  of   the  cauda  equina  in  a  mass  of 
tissue:  this  is  presently  transformed  into  a  coarse  cicatrix,  and 
by  adhesions   with   the  dura  mater  forms  a  compact  mass    of   i 
tissue  enclosing  atrophied  nerves  and  caseous  patches.     The  same 
sometimes  happens  in  the  case  of  the  cranial  nerves. 
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Some  nodes  of  the  brain  and  cord  which  have  been  described  as  gummatous 
appear  beyond  a  doubt  to  have  been  tuberculous.  Aa  tun  periphery  and  the 
neighborhood  of  these  nodes  do  not  always  contain  tubercles,  before  the  dis- 
covery of  the  tubercle-bacillus  h  was  not  always  easy  to  determine  the  nature  of 
a  given  caseous  mass.  Virchow  has  asserted  that  tuberculous  nodes  are 
rounded,  while  gummatous  ones  are  irregular;  but  this  criterion  does  not  always 
hold  good. 

References;— Virchow,  Virch.  Arch.  vol.  15,  Kninkhafte  GescJitvUlst'  11 
1869;  Leon  Gros  and  Lancereacx,  Des  affections  nerv.  s-yph.  Paris  1861; 
Engelstedt,  Die  constitut.  Syphilis  Wurzburg  1801;  Wilks,  Guy's  Hasp.  Rep. 
tx.  (1863);  Wagner,  Arch,  d.  Heilk.  iv.  (184)3);  Wzstpkjll,  Ally.  Zeituchr.  f. 
Psych,  xx.  (1863);  Jaksch,  Frag,  vied.  Woch.  1864;  Lancereaux,  Trait*}  de  ia 
syphilis  Paris  1866  (trans.  New  Syd .  Hoc.  u.  London  1869);  Hecjbner*  Arch.  d. 
lb  ilk.  xi.  (1870),  Die  Itit'tisrhe  Erkrauk.  d.  Hirnarterien  Leipzig  1874,  Zieinssen's 
Cyclop,  xii.;  Greenfield,  front.  Path.  Soe.  xxviil,  xxix.;  Charcot  and 
Gombault,  Arch,  de  phtjmol,  v.  1873;  Braus,  Die  Hirnsyphilis  Berlin  1973; 
Bruberger,  Virch.  Arch.  vol.  60;  WiL&s  and  Moxon,  Path.  Atiat.  London  1875; 
Broadbent,  Lancet  1,  1874;  BaUMGarten,  Virch.  Arch.  vols.  73,  76,86;  von 
Rinecker,  Ftxlst'hrift  z.  Jubil  d.  Wurzburg.  Universit&t  1882;  Greiff,  Arch.  f. 
P»ych.  3CZLJ  Fournier,  La  syph.  dti  cerveau  Paris  1879,  Lemons  sur  la  syph,  (3d 
edition)  Paris  1881;  Julliard,  Etude  critique  sur  les  localvt.  spin,  de  la  syph. 
Paris  1879;  Westphal,  Chariti-Annateii  I.  (1876);  Gowers,  Hill  and  Cooper's 
Syphilis  London  1881;  Buzzard,  Lancet  1,  1878  and  B rain  m.  1880,  Diseases  of 
the  nervous  sys tern  London  1882;  Dowse,  Syphilis  of  the  brain  and  spinal  cord 
London  1881;  Rosenthal,  D.  ArcJi.  f.  Min.  Med.  xhcviii.  1886  (with  numerous 
references)* 
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662.     Of  the   tumors  occurring   in  the  brain  ami  spinal  oord 
gltomaf a  (Art,  145,  Fig.  40)  claim  our  first  notice.     They  are  corai 
est  in  the  cerebrum,  more  rare  in  the  cerebral  axis  and  in  the  coi 
lie  usually  close  beneath  the  pia  mater.     In  most  cases  the  outer 
of  the  brain-surface  remaius  unaltered ,  the  tumor  appearing  merely 
cause  enlargement  and  discoloration  of  the  affected  part,  and  perh 
thickening  of  the  meninges.     It  is  seldom  that  the  tumor  takes  the  f 
of  a  definite  protuberance. 

On  section  the  neoplastic  mass  consists  sometimes  of  tissue 
little  resembling  pale  or  hyperaemie  gray  matter  in  tint  and  cm 
more  commonly  however  the  glioma  is  gray,  grayish-white,  graj 
yellow,  or  gelatinous  in  appearance,  or  mottled  with  all  these  til 
with  spots  of  opaque  white  and  of  extravasated  blood  (Fig.   2s, 
consistence  is  in  parts  softer,  iu  parts  firmer  than  that  of  normal 
tissue.     Frequently  it  includes  numerous  vessels  distended  with 
and  of  markedly  larger  calibre  than  the  ordinary  vessels  of  the 
When  the  haemorrhages  are  numerous  and  extensive  they  may  so 
and  disguise  the  tissue  that  it  looks  like  a  patch  of  apoplectic  extras 
tion.     If  the  tissue  is  partly  destroyed  either  by  haemorrhage  or  by 
ening  the  growth  encloses  cavities  filled  with  turbid  white  or  bi 
semi-liquid  detritus. 

Cerebral  gliomata  measure  as  much  as  3  to  8  cm.  across,  or 
more.     The  surrounding  brain-substance  is  sometimes  scarcely  marl 
off  from  the  substance  of  the  tumor,  sometimes  is  quite  distinct  and  ei 
visibly  compressed:   not  infrequently  it   is  softened  and   may  conl 
cysts  of  disintegration.     The  ventricles  are  as  a  rule  more   or 
dilated, 

In  the  cord .  gliomatous  tumors  usually  lie  close  to  the  central 
and   spread  thence  posteriorly   and   externally.     They  are  in   gei 
elongated,  seldom  globular,  and  may  extend  over  a  considerable  hi 
of  the  cord.     Externally  they  give  the  cord  a  bulging  or  thickened 
pcarance.     Dilatation  of  the  central  canal  and  excavation  of  the  gToi 
itself  are  common  (syringomyelia,  Art.  G35). 

As  we  have  mentioned  iu  Art.  145  the  tumor  is  made  up  of  b] 
neuroglia  cells,  though  the  number  uml  size  of  the  cells  ]>r« 
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ferent  growths  is  subject  to  great  variation.  When  they  are  small  and 
scanty,  and  their  ramifying  fibrils  numerous  and  closely  felted,  the 
texture  in  dense  and  firm:  when  the  cells  are  large  and  numerous  the 
tumor  rather  resembles  a  sarcoma. 

The  cells  are  in  general  uniformly  scattered  through  the  mass,  but 
now  and  then  they  appear  to  lie  in  small  clusters:  multinuclear  cells  are 
common,  especially  in  the  peripheral  parts  of  the  growth. 

The  vessels  are  frequently  much  dilated  (Fig.  41),  and  so  abundantly 
developed  that  the  tumor  ia  fitly  described  as  telangiectatic  or  angioma- 
tous. The  vessel-walls  are  often  thickened  and  hyaline,  and  there  is 
hyperplasia  of  the  adventitia,  the  vessels  being  thus  surrounded  by  a 
thick  envelope  of  cellular  and  fibro-cellular  tissue.  Round  the  veins 
there  may  be  accumulations  of  white  blood -eel  la. 


a,  right  hemisphere 


FlO,   281.      ANGIOMATOUS  QUOILL 

{Frontal  tectum  through  the  brain.  | 

b,  glioma  In  left  hemisphere 


The  tumor  grows  by  proliferation  of  the  neuroglia  and  multiplica- 
tion of  its  ceils:  at  least  this  is  as  much  as  can  be  made  out  by  examina- 
tion of  the  growing  margiu.  The  nerve-fibres  as  they  are  encroached  on 
periah,  their  axis-cylinders  becoming  notably  swollen  before  they  break 
down.  The  ganglion-cells  and  their  nuclei  also  swell  in  a  remarkable 
way,  and  become  homogeneous  and  glassy  in  appearance.  Later  on  they 
break  down  like  the  nerve- fibres,  though  it  is  sometimes  surprising  how 
long  both  elements  persist. 

When  the  glioma  presses  on  the  pia  mater  the  connective-tissue  cells 
of  the  latter  undergo  subdivision  and  multiplication,  and  a  new-forma- 
tion of  fibrous  tissue  usually  takes  place.  The  gliomatous  growth  may 
ultimately  extend  into  the  meshes  of  the  fibrous  tissue.    In  ischemic  and 
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hemorrhagic   softening   of  the  growth  the  cellular  element.* 
partly  by  necrosis  and  partly  by  fatty  degeneration.     Sometime- 
protoplasmic  lumps,  with  nr  without  nuclei,  are  produced,  appai 
by  coalescence  of  some  of  the  cella.     Stratified  corpora   amylacea 
i  u;  tin-  tumor-tissue. 
Sometimes  a  mucous  liquid  forms  abundantly  in  the  inter 
glioma  and  give  it  the  appearance  of  loose  mucous  tissue:    such  ti 
are  described  as  gliomysoitiata.     Still  more  frequently  the  connects 
tissue  cells  undergo  so  marked  a  proliferation  that  the  tumor 
a  gliosarconia,  the  oeoroglia-oelk  increase  greatly  in  number 
and  ultimately  lose  their  typical  characteristics.     In  other  case 
cular  adventitia  becomes  abnormally  proliferous,  and  the  prods. 
overgrowth  is  at  length  so  abundant  that  the  glioma  to  us  stra 

-haduwed.     Giiosarcoma  is  chiefly  characterized  by  the   multin; 
character  of  its  cells;    but  the  overgrowth  just  alluded  to  results  ii 
spindle-celled  neoplasm,  the  cells  being  arranged  along  the  eou 
blood-vessels :  it  is  therefore  described  as  angiosarcoma,     San 
transformation  in  a  cerebral  glioma  gives  the  tumor  a  marrow 
cephaloid  '  consistency,  and  marks  it  off  more  sharply  from 
rounding  brain-substance. 

Sarcoma  also  occurs  as  an  independent  growth,  unattended 
by  any  multiplication  of  neuroglia-cells,     Spindle-celled  and  in 
celled  varieties  are  the  commonest,  and  they  are  in  general 
marrowy.     They  are  commonly  rounded,  sharply  defined,  of  all  sti 
and  either  single  or  multiple.     So  far  as  we  at  present  know  they 
velop  from  the  pial  sheaths  of  the  vessels  and  in  part  from  the  neurogl 
Hemorrhage  and  softening  of  the  tumor  are  frequent.     If  it  lies 
beneath  the  pia  mater  it  often  invades  that  membrane.  The  surrouti< 
brain-substance  is  generally  softened,  the  meninges  inflamed,  and 
ventricles  dilated. 

Small  anuinmat  i  are  not  uncommon  in  the  brain,  though   they 
not  form  regular  tumors  but  only  small  reddish  foci,  not  unlike 
patches  of  inflammation,     They  are  probably  congenital    (Via 
and  are  of  the  same  nature  as  vascular  naevi.     There  is  sim 
BCtftHM  of  the  blood-vessels,  not  cavernous  metamorphosis  of  the 
(Art.  149).     Gaxguillet  recently  described  as  cylindroma  a  g*lat- 
inous-looking  angioma  of  the  lower  end  of  the  spinal  cord:  it 
posed  of  vessels  whose  adventitia  had  become  hyaline,  and  was 
bulging  hyaline  outgrowths  (Art.  163,  Fig.  57). 

Fibroma  of  the  central  nervous  organs  is  rare:  it  forms  rounc 
nodes,  which  in  the  cord  and  roots  of  the  spinal  nerves  are  boi 
multiple,  especially  in  cases  of  multiple  fibromata  (neurofibroma)  of 
peripheral  nerves  (Arts.  154,  399,  670). 

Biddek  mentions  a  case  of  osteoma  in  the  corpus  striatum; 
measured  several  centimetres  in  diameter.     Meschede  met  with  a 
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growth  in  the  cerebral  hemisphere  of  an  epileptic.   Benjamin  describes 
a  1  ipoina  in  the  cerebrum. 

Secondary    growlhs,  sarcomatous  and  carcinomatous,  occur  in  the 
brain  as  in  other  organs:  they  usually  form  rounded  nodes  or  nodules. 

KLEBS  maintains  (Viertelj.  f.prakt.  Hciik.  125,  J 33)  that  the  gangl ion-ceils 
take  an  active  part  in  the  production  of  glioma tous  neoplastic  cells,  and  Heller 
{XuturforsehcrrrnHnniitittittj  in  Fn  ihitrg  I8fcl3)  agrees  with  him.  The  author  has 
gone  over  again  his  preparations  of  glioma*  but  is  unable  to  find  any  ground  for 
altering  the  view  expressed  in  Art.  145.  The  ganglion -cells  do  indeed  b  well  up 
considerably,  and  occasionally  a  bi nuclear  cell  can  be  seen;  but  that  is  all.  As 
the  tumor  develops  the  ganglion-cells  break  down,  and  the  clusters  of  neuro^lia- 
cells  afterwards  found  in  their  place  are  evidences  merely  that  the  latter  have 
multiplied  in  their  neighborhood. 

As  we  remarked  in  Art.  651  it  is  not  possible  to  draw  a  sharp  line  between 
glioma  and  sclerosis.  This  is  especially  true  of  the  gliomatous  growths  occurring 
round  the  central  canal  of  the  cord,  but  it  also  holds  of  cerebral  glioma.  Some- 
times part  of  the  neoplastic  change  will  appear  to  be  essentially  due  to  increase 
and  induration  of  the  connective  tissue,  while  close  by  there  is  an  unmistakable 
sharply-defined  tumor. 

Probably  the  smallest  sarcomata  of  the  central  nervous  organ  hitherto 
described  were  observed  some  time  ago  by  the  author  and  Dr.  ANDREAS  in  the 
cord  of  a  lady  who  had  suffered  from  some  ill-defined  disturbance  of  the  innerva- 
tion of  the  left  arm;  two  nodules  of  spindle-celled  sarcomata  2  and  3  mm.  in 
diameter  respectively  were  found  in  the  left  anterior  horn  of  the  cervical  cord. 
The  author  has  met  with  numerous  small  fibroinatoua  nodules  in  the  nerve- 
roots  and  the  cord  of  a  patient  suffering  from  multiple  fibroma  of  the  peripheral 
nerves. 

References:— ViRcaow,  Krankhafte  Geschwulste;  Schuppel,  Arch.  d.  lb  ilk. 
viu.  1807  glioma  and  giiomyxoma  of  the  cord);  K.  Hoffmann,  Zeitschr.  f.  rat. 
Med.  xxxiv.  1889  (glioma;  Neumann,  Vireh.  Arch.  vol.  61 ;  Th.  Simon,  ibid,  vol  61 ; 
Golqi,  Cent. J.  nod  ll*i.«M,  1875;  Klebs,  loc.  cif.;  Ganouillet,  Beitr.  z.  Kamtnxss 
d.  R&ekenmarkatumoren  Berne  1578;  Petrina,  Prager  llerteij.  133,  134;  RoTH, 
Arch,  de  physiol.  1878  (diffuse  glioma  of  the  cord);  Mbschede,  Virch.  Arch,  voL 
35;  Bidder,  ibid.  vol.  88;  Lebert,  Traiti  d'anat.  path.  II.;  CoRNiLand  Ranvier, 
Man.  Path.  Hint.  i.  London  1882;  Benjamin,  Virch.  Arch.  vol.  14  (lipoma  of  cere- 
brum); Schultze,  Arch.  f.  Psych,  vni.  (periependymal  angiomatous  gtiosarcunia 
of  the  cord):  Meyer  and  Bayer,  Arch,  f,  Psych,  xn  (relation  of  encephalitis  to 
glioma);  Gekbardt,  Festschrift  d.  Universit&t  Wurzburg  1883  (glioma);  Osler, 
Joum,  of  Anat.  and  Physiol,  xv.  1881  {"  neuroma*  of  the  brain,  rather  a  hetero- 
topia); Reisxnger,  Fifth.  Arch.  vol.  68  {glioma  of  the  cord);  Glaser,  Arch,  f 
Psych,  xvi.  (angiosarcoma  of  the  cord);  Renault,  Gaz.  rrdd.  de  Paris  1884  (cere- 
bral glioma);  Baird*  Les  tumeurs  du  type  nerveuxt  Arch,  de  physiol.  v.  1886. 


663.  The  tumors  of  the  internal  meninges,  the  tela  choroide®, 
and  the  lining  membrane  of  the  ventricles  are  chiefly  of  the  mesoblastic 
or  connective-tissue  type;  but  epithelial  or  carcinomatous  growths  are 
also  met  with. 

In  the  first  place  we  have  a  group  belonging  to  the  sarcomata  which 
form  soft  nodes,  or  less  frequently  broad  flattened  growths.  Their  sec- 
tion is  marrowy,  grayish-white  or  grayish-red  in  tint*  sometimes  almost 
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gelatinous.     They  are  commonest  about  the  base  of  the  brain,  more 
on  its  convexity,  still  rarer  in  the  pia  mater  of  the  cord  and  telsa  c 
roidesB  of  the  ventricles;  they  are  either  entirely  confined  to  the  m 
ges  or  encroach  somewhat  on  the  nerve -substance. 

So   far  as  investigations  have  shown   they   originate  partly  in 
adventitia  of  the  vessels  and  partly  from  the  (endothelial  I  eHU 
cover  the   fibrous   trabecule   of  the   arachnoid,  subarachnoid,  and 
mater.     The  new-formed  cells  become  highly  developed,  and 
the  multiform  epithelial  cells   of  carcinoma.     As  they  lie  in  ■ 
composed  of  the  meningeal  tissues  and  form  dense  clusters  in  its 
which  look  exactly  like  nests  of  cancer-cells,  the  tumor  has  the  appear- 
ance of  a  carcinoma  and   is  often  so  described.     It  is  however  stri 
specking  an  alveolar  sarcoma  (nested  sarcoma)  in  type,  and  its  st  rue 
and  the  grouping  of  its  endothelial  cells  justify  us  in  classing  it 
the  endotheliomata  (Art,  161). 

Endothelioma  appears  to  be  the  commonest  growth  met  with  in 
soft  membranes,  but  others  also  occur  from  time  to  time  which 
classed  as  ordinary  sarcoma,  myxosarcoma,  and  myxoma  ;  the  1 
is  chiefly  found  in  the  pia  mater  of  the  cord. 

The  blood-vessels  of  sarcomatous  and  myxomatous  growths  som 
deretop  in  imtmr  m&  ita  until  they  knuuform  these  into  rtol 
must  call  angiosarcoma,  angiomyxoma,  and  angiomyxosarcon, 
vessels  are  wide  and  thin-walled  or  narrow  and  thick-walled,  and  fo 
networks  and  complicated  coils.  The  intervascular  tissue  may  be  sim 
fibrous,  or  mucous,  or  sarcomatous.  If  it  is  shinty  the  tumor  aasui 
the  aspect  of  a  simple  angioma. 

Fibroma,  lipoma,  and  chondroma  are  rare;  but  they  do  occur  in 
meninges  and  ventricular  plexuses,  forming  small  nodular  or  lobula 
tumors  which  compress  the  nervous  tissue.     Seated  at  the  lower  end 
the  cord  they  sometimes  encircle  and  compress  the  nerves  of  the 
equina,  and  lead  to  their  atrophy  and  degeneration. 

Another  rare  growth  in  the  pia  mater  consists  essentially  of  a  coi 
fibrous  stroma  containing  wide  cysts  or  cavities  filled  with  lymph. 
looks  somewhat  like  a  piece  of  cedematous  tissue,  but  is  di 
therefrom  by  the  abundant  development  in  it  of  fibrous  tissue,  * 
marks  it  off  sharply  from  the  surrounding  structure  and   forms  thic 
septa  between  the  cysts.     It  is  thus  a  true   neoplasm   and   might 
described  as  cystic  lymphangioma  or  cystic  fibroma. 

In  all  these  growths,  but  especially  in  myxoma  and  in  fibroma, 
fication  may  set  in,  and  alter  the  vessels  or  lead  to  an  increase  of  the 
called  brain-sand. 

Calcareous  plates  are  often  formed  in  the  otherwise  unaltered 
mater;  and  in  the  ventricular  plexuses  the  brain-sand  may  bo  so  incra 
that  the  plexuses  are  visibly  enlarged  and  turn  an  opaque  whiu-. 

In  tumors  the  like  occurs,  in  combination  with 
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tion  of  the  vessels.  When  the  accumulation  of  calcareous  matter  in  the 
growth  is  very  great  we  have  what  is  called  pgjinimonia.  The  organic 
basis  of  brain-sand  consists  of  flattened  cells  which  cohere  like  the  coats 
of  an  onion,  become  homogeneous  and  lose  their  nuclei,  and  then  are 
calcified. 

Carciiiomata  are  found  in  the  ventricles,  and  form  soft  tumors  (Fig. 
282  a),  usually  connected  with  the  plexuses  and  originating  in  their  epi- 
thelium or  (more  rarely)  in  that  of  the  ependyma.  The  cancer-cells 
(Fig,  283  a)  lying  in  a  fibrous  stroma  are  of  the  cylindrical  or  columnar 
type.  By  the  outgrowth  of  the  vascular  stroma  into  papillae  the  tumor 
sometimes  assumes  a  papillomatous  appearance  (Fig.  283). 

If  as  not  infrequently  happens  the  stroma  undergoes  partial  mucoid 
degeneration  (Fig.  283  b  c  c})  the  tumor  exhibits  a  very  peculiar  struc- 


**,  tumor  with  cysts 
6,  right  optic  tlialmot 
r.    ritfbt  lenticular  nucleus 
rf,  right  internal  capsule 
e,  right  corpUH  striatum 


IvOMATOITB  CAJtCUfQMA   OF  TH»  CHOROID  PX-KXDH, 

U  section  through  the  third  ventricle,) 
/,   left  optic  thalamus 
0t  left  ieutiriilar  nucleus 
A,  left  Internal  capsule 
f,    dilated  left  lateral  ventricle 


ture.  The  papillary  outgrowths  are  transformed  into  cysts  (Fig.  282 , 
Fig.  283  d)  separated  merely  by  strings  of  epithelial  cells  (e)t  so  that  the 
epithelium  forms  a  kind  of  stroma  enclosing  cysts  formed  of  connective- 
tissue.  Epithelial  pearls,  or  concentric  globes  (A),  are  sometimes 
formed  in  the  midst  of  the  masses  of  epithelium,  and  look  wonderfully 
like  those  met  with  in  cutaneous  cancers  (Art.  172),  while  contrasting 
sharply  with  the  cylindrical  cells  of  the  growth. 

The  tumor  is  usually  confined  to  the  ventricle,  and  leads  to  compres- 
sion of  the  brain-substance  (Fig.  282  /  g  h)  and  ventricular  dropsy  (f). 
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It  may  however  famule  the  Wain-substance,  ami  give  rise  to 
nodules  (Spaet).     It  is  not  certain  whether  this  form  of  tumor 
as  a  primary  growth  in  any  other  region,  but  it  u  m  sible 

may  arise  say  about  the  anterior  or  posterior  transverse  fissure,  or  at 
base  of  the  brain  near   the  iuftvndibulum;  it  probably  d> 
aberrant  germinal  epithelium  (Art.  181). 

Cholesteatoma,  or  pearly  tumor,  is  one  whose  mode  in  is 

well  understood;  it  is  a  growth  characterized  by  the  presence  in  it 
white   rounded  'pearls'  with  a  nacreous  lustre.     It  ti- 
the dura  nutter  of  the  base  of  the  brain  about  the  transverse  fiasa 
it  is  also  found  in  the  interior  of  the  organ.     The  soft  whir* 

■■Mb  consists  mainly  of  epithelial  scales  like  those  of  the  epidei 
Most  authorities  assume  its  endothelial  origin:  but  it  seems  in< 


P.VFTLUDMATOra    CABCINOMA    WITH  GELATINOUS     DWJJCNEttATIOS     OF    TH*     £.?fcQQU 
TH£  THIRD  VENTKICL1. 


[Scctujn  hardened  in  Muller't  fluid,  ttained  trtth  alwn^ctrmimm 


«.  fibrous  stroma  with  blood  Teasels  d,    cyHt  in  degenerate 

&,  partially  mucoid  papilla  contents 

c,    mucoid  papilla  coagulated  by  the  hardening  e  /,  lnf^rpanillary  strings  and 

fluid  },,    epithelial  pearls 
c,,  byoJim-  mas*™ 


with 


that    it>    rpeari§J  are  derived  from  the  epidermic  epithelium  of 
medullary  tube,    and  are   thus  connected    b J  d  with   tin 

surface.     Moreover   in  rare   casts  (Ziehler)   minute   hairs  have 
found  in  the  mass;  and  the  situation  of  the  tumor  points  in  the 
direction,  for  the  places  described  are  such  that  at  the  tim 
velopment  of  the  brain  primitive  epiblastio  eel  Is  might  well  remain 
elaborated,  and  form  the  rudiment  of  a  neoplasm  at  a  ig©  (j 

181), 
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Secondary  growths  of  every  kind  occur  in  the  meninges.  It  is 
worth  noting  that  they  sometimes  spread  far  and  wide  in  the  subarach- 
noid spaces.  Thus  a  metastatic  cancer  of  the  pia  mater  in  the  verte- 
bral canal  may  in  course  of  time  encircle  the  greater  part  of  the  cord 
and  infiltrate  the  cauda  equina. 

Of  animal  parasites  the  Echinococcus  and  Cysticercus  are  found  in 
the  brain  and  cord.  The  former  takes  the  form  of  single  or  multiple  hyda- 
tid vesicles  of  various  size,  which  compress  the  nerve- substance  and  lead 
to  softening.  The  Cysficercus,  or  measle?  is  commonest  in  the  meninges 
of  the  brain,  and  appears  either  in  the  usual  form  as  a  small  cyst  with 
its  scolex,  or  as  the  Cystice-rcus  racemosus ,  a  cluster  of  large  tabulated 
usually  sterile  vesicles  grouped  like  grapes  around  a  parent  cyst  (Arts. 
243,  945). 

We  may  here  make  mention  of  some  formations  which  are  not  strictly  tu- 
mors, though  in  some  points  resembling  Hutu. 

Aneurysm*  of  the  basilar  arteries  are  very  common,  and  reach  i  considerable 
Bize  (see  Lebert,  Berl.  hint,  Wttch.  1806}.  Varices  are  developed  chiefly  in  the 
piul  veins  of  the  cord,  and  sometimes  become  so  large  that  they  form  vascular 
km  its  like  haemorrhoids,  which  compress  the  cord  and  lead  t<>  ttt  degeneration* 
In  the  cerebral  ventricles  nre  found  small  nodules  seated  on  the  ependyma:  they 
are  simply  compact  fibrinous  deposits  which  have  become  partially  organised 
and  contain  formative  cells  and  capillaries, 

Many  of  the  growths  described  as  cerebral  cancer  or  epithelioma  have  no 
claim  to  the  title.  Ebehth's  and  Arndt'r  epitheliomata  of  the  pia  mater  were 
cases  of  alveolar  sarcoma;  only  those  alveolar  neoplasms  in  the  d» m  lopment  of 
which  the  epithelium  of  the  medullary  tube  is  concerned  are  to  he  reckoned  as 
carcinomata. 

CoRNiLand  Ranvler  state  {Man.  Path.  Hist,  h  London  1882)  that  brain-sand 
arises  from  buds  or  off-shoots  from  the  vessels,  which  are  made  up  of  flattened 
cells  and  presently  became  calcareous.  They  therefore  describe  the  tumors  which 
are  characterized  by  the  abundant  presence  of  the  sand  as  angiolithic  sarco- 
mata.   It  is  doubtful  whether  all  brain-sand  is  of  this  kind. 

References  on  tumors:— -Virchow.  toe*  cit,:  Miller,  Vfarh,  Arch,  vol.  8 
(cholesteatoma),  vol,  16  (melanoma);  Rokitansky,  HatuiU.  <l.  path,  Anat.  u, 
(cholesteatoma,  angioma);  L&BERT,  Maladies  canc&reuses  Paris  1831;  Parrot, 
Arch,  de  physiol.  1809  (lipoma}:  Morris,  2tatt&  Path.  Soe.  xxn.  (angioma); 
Wilks  and  Moxasf,  Path.  Anat.  London  1875  (chondroma);  Robin,  Joum.  de 
lariat,  et  de  ta  physiol.  1860  (endothelioma);  J,  ARNOLD,  Virch.  Arch,  vol.  51 
(cystic  sarcoma  telangiectodes);  Eberth,  ibid,  vol,  49  (endothelioma);  Arndt, 
ibid.  vol.  51  (endothelioma);  Meschede,  ibid.  vol.  35  (osteoma);  Klebs,  toe.  cit; 
Eppinger,  Pru'jtr  Vkrtelj.  1875  (cholesteatoma);  Spaet,  Primonr  mitth'pfcr 
EjAthdkrebs  d.  Gehirm  Munich  1883;  Rindfleisch,  Path,  Hist.  H.  London  1373; 
Bernhardt,  Beitr.  z.  Symptom,  u.  Diagnost.  rf.  Hirngeschw&tste  Berlin  1881; 
Oanguillkt,  ?oe\  cit.  (sarcoma  of  spinal  pia  mater);  Leydex,  hlinik  d.  Rucken- 
markskr.;  Erb,  Ztem«sen*s  Cydoptedia  xiii.;  Falkson,  Virch.  Arch,  vol.  7> 
(chondrocystosarcomaof  choroid  plesus);  LaCHMANN,  Arch.  /.  Pxyeh.  XIII.  (glioma 
of  the  fihini  terminate);  D&BUCUFXLD,  Journ.  of  Anat.  and  Physiol.  XIV.  1870 
(psammorna);  Billroth,  Arch.  d.  Hcilk.  in.  (myxoma  of  pia  mater  of  cerebellum); 
Chiari,  Prntj.  med.  Woch.  1883  (cholesteatoma  of  dorsal  cord);  Lanoereaux, 
Traite*  danat,  path.  n. 
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On  Otjsticercit*  racemosus .'-VffiOEOW,  Finch.  Arch,  vol,  18;  Hki^lzr,  Mt*r 
'*  Cyclopcedia  m.;  Mabchand,  ftfcfft.  ^rcft.  vol.  75,  Bresfrro.  drcfl,  J5e*l*Af, 
1881;  Zenker,  &>&♦  <i  djnt,  raeetn,  dL  Gehirnes  Erlangeti  lS82t  Henle's  Batrdgt 
Bonn  18SS;  Grieslnger,  Arch,  ef.  Hetik.  in,  1863  (with  references);  FewjeR.  d*i 

On  hydatids  of  the  brain  aee  the  works  of  COBBOLD,  Davaink,  etc.  (Aits*  14&- 
248). 


OHAPTEE  XCVIIL 


THE  DURA  MATER,  PINEAL  BODY,  AND  PITUITARY  BODY. 


004,  The  dura  mater  is  a  stout  fibrous  membrane,  closely  adherent 
to  the  inner  surface  of  the  cranium,  and  dividing  into  two  lamime  at 
the  foramen  magnum:  one  of  these  lines  the  vertebral  canal,  the  other 
forms  a  sack-like  investment  for  the  spinal  cord,  the  intervening  space 
containing  loose  connective  tiFsue,  fat,  and  blood-vessels,  in  particular 
the  venous  plexuseB. 

Where  the  dura  mater  adheres  to  the  bone  it  serves  as  its  periosteum, 
and  is  liable  to  all  the  morbid  changes  that  affect  the  periosteum  of 
other  bones.  Certain  special  dangers  also  arise  from  its  connection  with 
the  central  nervous  system,  and  these  require  separate  consideration. 

In  the  first  place  the  dura  mater  is  very  frequently  the  seat  of  an 
inflammatory  process  known  as  chronic  internal  pachymeningitis, 
the  result  of  various  injurious  agencies  whose  exact  nature  is  not  fully 
understood.  The  inflammation  is  usually  h hematogenous,  and  is  n<**- 
ciated  either  with  inflammation  of  the  pia  mater  and  subarachnoid  tissue 
on  the  one  hand  or  with  disease  of  the  bones  on  the  other.  It  is  com- 
monest  in  the  cerebral  dura  mater,  and  may  be  unilateral  and  circum- 
scribed, or  bilateral  and  in  scattered  areas  or  generally  diffused. 

The  first  morbid  sign  is  the  appearance  of  very  thin  fibrinous  de- 
posits on  the  internal  surface  of  the  membrane:  these  consist  of  scanty 
liquid  and  cellular  exudations  from  the  dural  vessels.  After  a  time  the 
fibrin  becomes  organized,  or  in  other  words  pervaded  by  living  cells  and 
new-formed  vessels  growing  as  off-shoots  from  the  inflamed  capillaries. 
A  delicate  fibrous  tissue  is  thus  elaborated,  which  lines  the  dura  mater 
as  a  semi-transparent  vascular  membrane. 

The  new-formed  vessels  have  very  thin  walls  and  are  particularly 
prone  to  bleed,  the  slightest  disturbances  of  the  circulation  apparently 
sufficing  to  set  up  haemorrhage  by  rupture  or  diapedesis.  The  conse- 
quence is  that  pachymeningitic  membranes  nearly  always  contain  recent 
extravasations  and  pigmented  deposits  testifying  to  past  haemorrhage; 
this  peculiarity  has  led  to  the  affection  being  described  as  ha&morrha- 
gic  pachymeningitis.  The  extravasations  are  usually  small,  but  now 
and  then  they  are  so  extensive  that  they  separate  the  false  membrane 
from  the  dura,  and  form  blood-cysts  or  hsinatomata,  which  may  cause 
2L 
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grave  compression  of  the  brain.     If  the  cyst  gives  way  blood  will 
course  escape  into  the  subdural  spaces. 

Once  the  inflammation  has  begun  it  seldom  attains  to  complete 
lution  and  recovery.  The  extravasated  matters  are  by  degrees 
absorbed,  but  if  they  are  at  all  abundant  the  process  is  very  slow 
imperfect,  and  their  continued  presence  keeps  up  an  irritation 
duces  renewed  inflammation.  New  exudations  and  new  memb 
thus  produced,  and  at  length  a  dense  scar-like  tissue  results,  which 
hi  ins  masses  of  pigment,  fibrinous  residues,  and  calcareous  mat 
Sometimes  after  resorption  of  a  hsemorrhagic  extravasation  a  I 
collection  of  liquid  appears  between  the  dura  and  the  cicatrized 
brane;  this  has  been  called  hygroma  of  the  dara  mater,  or 
pachymeningitic  hydrocephalus.  In  older  denser  and  mo- 
membranes  some  of  the  vessels  are  gradually  occluded  by  cont 
but  other  parts  remain  highly  vascular,  and  fresh  haemorrhages 
the  chronic  in  Ham  mat  ion. 

Pachymeningitic  membranes  do  not  usually  adhere  to  the  a 
but  when  this  hap  pons  the  new-formed  vessels  pass  down  into 
ternal  meninges. 

There  is  also  an  external  chronic  pachymeningitis  in  which 
changes  are  chiefly  limited  to  the  cranial  surface  of  the  dura  mater: 
consist  of  thickening  of  the  membrane  and  absorption  orhyperp 
the    bone.     IforeOver,  the  dura  mater  is  frequently  inflam 
tension  of  mischief  from  contiguous  parts.     Thus  suppuration  < 
an  infected  wound  of  the  skull  may  involve  the  dura  mater  (Art. 
and  otitis  media  or  inflammation  of  the  petrous  bone  or  of  the  vei 
or  the  interdural   tissue  frequently  extends  to  this  membrane. 
suppuration  takes  place    the    dura  has  a    discolored    yellowi 
or  grayish-yellow  appearance:  if  the  suppuration  is  preceded  by 
rhago  the  tint  may  be  grayish-green  or  brown. 

Tuberculosis  arises  as  a  concomitant  of  embolic  tuberculous 
meningitis  or  of  tuberculous  bone-disease.  The  inner  surface 
dura  is  beset  with  disseminated  gray  tubercles,  while  in  more  ad 
stages  pachymeningitic  membranes  containing  tubercles,  or  large 
lomatous  vegetations,  or  caseous  foci  are  found.  The  latter 
monest  in  connection  with  bone-disease,  and  then  frequently  a 
surfaces  of  the  membrane. 

In  syphilis  cellular  infiltrations  and  granulations  are  formed 
dura  mater,  and  lead  in  time  to  dense  scar-like  thickenings,  which 
quently  enclose  caseous  masses.     If  the  process  goes  on  extensive 
hesions  are  set  up  with  the  arachnoid  and  pia  mater. 

Most  tumors  of  the  dura  mater  are  sarcomatous.     The  spin 
forms  are  the  most  frequent,   but  round-celled  and  multiform 
types  are  also  found.     We  also  meet  with  alveolar 
endotheUomata,  characterized  by  the  formation  of  cell-nee cs 
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ticulated  strings  of  cells  (Fig.  284  cd)  within  a  fibrous  stroma  (*). 
These  latter  take  the  form  of  flattened  or  pedunculated  fungoid  out- 
growths (funf/ux  dune  matrix),  varying  from  the  size  of  a  pea  to  that  of 
an  apple,  which  grow  inwards  and  indent  the  surface  of  the  brain  or 
cord.  On  the  outer  aspect  of  the  dura  they  erode  and  even  perforate 
the  bone  by  continuous  pressure  and  consequent  atrophy.  They  are 
commonest  within  the  cranium,  being  indeed  rare  in  the  spinal  canaL 
The  pedicle  sends  out  root-like  processes  of  cells  into  the  substance  of 
the  dura  mater,  from  which  the  growth  evidently  originates.  The  en- 
dothelium of  the  lymphatic  vessels  furnishes  the  characteristic  clusters 
and  strings  of  cells,  and  the  latter  are  often  excavated  (d)  in  a  way  that 
immediately  suggests  the  parent  vessel.  This  appearance  ts  visible 
chiefly  in  the  recent  parts  of  the  growth,  the  older  parts?  showing  merely 


Fig.  \J84.    Esdotheugma  of  the  oxtbx  mater. 
(Hardened  in  MilUer'sJluid,  stained  ivith  Juxmatoxylin^  and  mou  nted  in  Canada  liaLaam  .*    X  25.) 
tL,  flbroit'*  ritroma 


©,  group  of  round  ^cella 

C  nests  and  strings  of  cells  derived  from  the 
endothelium  of  the  lymphatic  vessels 


d,  tubular  tract  of  eodottttiUl  cells 

e,  fatty  degeneration  of  a  cellular  mass 

/,  moss  of  endothelial  cells*  on  the  right  side 
passing  gradually  Into  the  fibrous  stroma 


a  diffuse  cell-growth  which  passes  gradually  into  the  structure  of  the 
fibrous  tissue.  When  tumors  of  the  dura  mater  become  very  vascular 
they  may  assume  some  of  the  characters  of  angioma ;  if  the  vessels 
calcify  and  give  rise  to  an  abundant  production  of  brain-sand  the  growth 
becomes  a  psammoma. 

Fibroma  is  on  the  whole  rare,  but  it  may  occur  in  any  part  of  the 
dura  mater,  forming  rounded  tumors;  lipoma  is  very  rare. 

Enchondromn  is  not  infre^u  int!y  met  with  in  the  form  of  email 
gelatinous  nodules  about  the  back  of  the  sella  turcica  and  basilar  portion 
of  the  occipital  bone;  the  tumor  originates  in  residual  unossified  frag- 
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menis  of  the  cartilaginous  synchondrosis  between  this   hone  and 

sphenoid. 

.     Osteoma  occurs  chiefly  in  the  cerebral  dura  mater,  and  most 

quently  about  the  falx  cerebri.     The  growth  appears  as  a  plate  of 

of  irregular  form  with  spinous  and  ridge-like  processes. 

Of  secondary  or  metastatic  growths  in  the  dura  mater  carer 
ie  the  most  usual. 


References    on    pachymeningitis :— Virchow,     Wurzburg.    V* 
SCHUBERQ,   Virch.    Arch,  vol.  16;  Kremiansky,  ibid.  vol.  42;  Wrbeb,   Art 
Heilk.  i.  1860  (hseraatoma);  Lancerbaux,  Arch,  gentralea  de  med.  1863-69, 
danat.  path,  n.;  Wiles,  Med.  Times  avid  Gaz.  1,  1868;  Rindfleisch,  Path. 
n.  London  1873;  Sperling,  Cent./,  med.  Wiss.  29, 1871;  Paulcs,  Verkalkung 
Verkn&ckerung  d.  H&matomcs  d.  Dura  Mater  Erlangen  1875;  Huguemn, 
Men's  Cyclop,  xu. 

On  tumors   of  the  dura  mater:— Rokitansky,   Lehrb.   d,  path.    Anal. 
Robin,  Becherches  anat.  sur  Vepitheliome  des  *6reu8e8t  Journ.   de  Taruit 
Lebert,  Vircli.   Arch,  vol.  3;  Arnold,   ibid.  vol.  52;  Rustizky,  ibid.   vol. 
Bizzozebo  and  Bozzolo,  Wiener  med.  Jahrb.  1874;  SchDppkl,  Arch.   d\  Hex 
x.  (1869);  Yirchow,   Die  Entimekdung  d.  Sch&delgrwtde*  1857  fecchondroeis 
the  basi-occipital);  Luschka,  Virch.  Arch.  vol.  11  (ditto);  ZENKER,  ibid,  vol 
(ditto);  Lancereaux,  Traiti  d'anat.  path.  u. 

665.  The  hypophysis  cerebri  or  pituitary  body  is  seated  in  the  se 
turcica,  and  is  composed  of  two  lobes:  the  anterior  consists  of  a  fibre 
stroma  enclosing  numerous  round  and  oval  follicles  filled  with  epithelii 
cells,  the  posterior  of  vascular  connective  tissue  containing  cell-li 
clusters  of  fat-grannies.  At  the  junction  of  the  two  lobes  the  tissue 
very  vascular,  and  contains  cavities  lined  with  ciliated  columi 
epithelium  (Weichselbaum). 

Cystic  degeneration  and  hyperplastic  overgrowth  of  the  anterior  1< 
are  not  uncommon,  the  cysts  usually  containing  colloid  masses.  T 
transformation  is  called  adenoma  of  the  pituitary  body  (Weigert),  a 
the  growth  sometimes  reaches  the  size  of  a  hen's  egg.  It  of  course  pro- 
trudes more  or  less  from  the  sella  turcica,  presses  on  the  adjoining  brain- 
so  bstance,  or  into  the  ventricles  (Zenker),  and  sometimes  leads  to  atro- 
phy of  the  underlying  bone. 

According  to  Weichselbaum  the  ciliated  cavities  are  very  apt  to  un- 
dergo cystic  change,  the  cysts  containing  homogeneous  or   granul 
matter  secreted  by  the  epithelium. 

After  adenoma  the  commonest  growths  are  carcinoma  and  8a 
(Klebs),  which  also  take  the  form  of  nodose  swellings*   Weichse 
has  described  a  pair  of  small  Iipomatain  the  posterior  lobe,  and  V 
a  teratoma. 

The  pituitary  body  may  be  inflamed  in  connection  with  disease 
the  neighboring  parts:  tubercles  and  gummata  are  however  rai 
situation  (Weigert). 


DURA    MATER,    PINEAL    BOl>Y,    PITUITARY    BODY. 
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The  pineal  body  consists  of  fibrous  tissue  enclosing  a  nu  aber  of 
more  or  leas  spherical  follicles,  each  containing  a  reticulate  structure  of 
epithelial  cells,  a  number  of  rounded  cella  with  slender  processes 
\Toldt),  and  a  quantity  of  brain-sand. 

The  most  frequent  pathological  changes  observed  in  this  organ  are 
—abnormal  increase  of  the  quantity  of  brain-sand  (psammoraa),  hyper- 
plastic enlargement  ( so-called  glioma),  and  cystic  degeneration  (hydrops 
cystiens);  it  may  participate  in  inflammations  of  the  adjacent  structures. 
The  author  once  found  in  it  a  tumor  as  large  as  a  pigeon's  egg,  consist- 
ing essentially  of  blood -clot  (hematoma). 

References  on  the  pituitary  body:  Virchow,  Die  kranklvaften  Qeschwfflste; 
Zenker,  Virch.  Arch,  vol  13;  Wagner,  Arch.  d.  Heilk.  1»63;  Weioert,  Virch. 
Arch.  vol.  65;  Weickselbaum,  ibid.  vol.  75;  Ribbert,  ibid,  vol.  EM);  Klebs, 
Vierte^.f.  prakt.  Heilk.  125;  Beck,  ZeiUchr.  f.  Heilk.  iv.  1883  (teratoma);  Bern- 
hardt, Bvitrage  zt  Sympt.  u.  Dingnmtik  d.  Hirngeschwul&te  Berlin  1881. 
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CHAPTER   XCIX, 


STRUCTURE    OF   PERIPHERAL    NERVES. 


666.  The  peripheral  nervous  system  is  composed  of  neires  and 
ganglia,  together  with  certain  terminal  organs.  The  nerves  consist 
essentially  of  medullated  and  non-medullated  fibres:  in  the  ganglia  there 
are  similar  nerve-fibres  and  associated  ganglion-cells. 

A  medullated  fibre  is  a  long  cylindrical  structure,  the  axis  being 
occupied  by  the  so-called  axis-cylinder.  During  life  the  latter  is 
homogeneous  and  enclosed  in  a  sheath  of  myeline  (medullary  sheath), 
and  this  again  in  a  delicate  fibrous  envelope — the  primitive  sheath,  neu- 
rilemma, or  sheath  of  Schwann.  The  medullary  sheath  is  interrupted 
at  intervals  by  the  nodes  of  Ranrier :  at  these  points  the  axis-cylinder 
is  covered  only  by  the  sheath  of  Schwann,  and  chiefly  through  them  is 
its  nutrition  kept  up.  Each  nerve-fibre  is  thus  subdivided  into  seg- 
ments of  1  to  %  mm.  in  length;  each  segment  has  about  its  middle  a 
nucleus  lying  close  to  the  sheath  of  Schwann,  and  on  the  inner  side  of 
the  sheath  close  to  the  nucleus  is  a  thin  layer  of  protoplasm.  External  to 
the  sheath  of  Schwann  is  a  fibrillar  sheath  (Axel  Key  and  Retzius), 
which  also  contains  nuclei  and  a  scanty  protoplasm. 

The  non-medullated  fibres  possess  an  axis-cylinder  with  a  primi- 
tive sheath  containing  nuclei  at  intervals. 

Both  kinds  of  fibres  unite  to  form  nerves  of  various  degrees  of  thick- 
ness: the  nerves  from  the  brain  and  cord  consist  chiefly  of  medullated 
fibres,  those  of  the  sympathetic  system  chiefly  of  non-medullated  fibres. 

The  smaller  nerves  consist  of  a  single  bundle  of  nerve  fibres,  the 
larger  nerves  of  a  certain  number  of  bundles. 

Each  bundle  (Figs,  286,  288  c)  is  surrounded  by  a  fibrous  envelope  or 
perineurium  :  in  a  large  trunk  several  such  bundles  are  enclosed  in  a 
perineurium  (Fig.  288  a),  each  of  them  being  surrounded  by  an  epiiieil* 
riuni  (b)  of  loose  connective  tissue,  often  containing  fat-cells.  Septa 
pass  from  the  perineurium  between  the  bundles  (Fig,  286),  and  subdi- 
viding into  finer  fibres  surround  the  individual  nerve-fibres  with  an 
endoneural m.  The  blood-vessels  of  the  nerve-trunk  run  in  these 
fibrous  envelopes.  At  the  peripheral  ends  the  axis-cylinders  break  up 
into  primitive  fibrilB,  and  these  terminate  in  the  various  peripheral  end- 
organs. 

In  the  course  of  some  of  the  nerves  (especially  of  the  8ym^attaiYc\ 
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are  one  or  more  clustered  groups  of  ganglion*oalls:  when  these  are  Urge 
enough  to  be  easily  risible  they  are  called  ganglia.  The  cells  and  fibre* 
of  such  a  ganglion  lie  in  a  fibrous  stroma  whose  elements  are  in  direct 
continuity  with  the  fibrous  structures  of  the  corresponding  nerre. 

The  morbid  changes  occurring  in  the  nerves  affect  partly  the  nerr* 
ous  elements,  partly  the  fibrous  framework.  In  many  respects  the 
changes  correspond  to  those  affecting  the  central  nervous  system,  bat 
they  also  offer  remarkable  peculiarities  of  their  own* 
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ATROPHY  AND  DEGENERATION 


667.  The  degenerative  processed  which  lead  to  atrophy  and  disap- 
pearance of  the  peripheral  nerve-fibres  and  ganglion-cells  correspond  in 
their  general  course  with  the  like  processes  in  the  brain  and  cord. 

In  the  first  place  fibres  and  cells  may  gradually  dwindle  and  waste 
away  without  undergoing  any  appreciable  change  of  structure.  More 
frequently  however  the  destruction  is  speedier  and  accompanied  with 
the  various  evidences  of  disintegration  so  often  observed  in  the  central 
organs. 

In  the  m  oil  u  I  la  ted  fibres  there  appears  first  a  turbidity  and  then  a 
splitting  up  of  the  medullary  sheath,  leading  to  the  formation  of  Urge 
and  then  of  smaller  fragments  and  droplets  of  myeline,  until  the  wholo 
sheath  is  reduced  to  globules  or  particles.  The  axis-cylinder  and  its 
primitive  fibrils  may  in  like  manner  break  up  into  small  fragments  (Fig. 
285  c),  or  swell  up  and  become  liquefied;  though  it  must  be  remembered 
that  the  axis  shows  itself  more  resistant  towards  many  kinds  of  injury 
than  the  medullary  sheath. 

The  sheath  of  Schwann  usually  remains  intact,  and  even  the  so-called 
nerve- corpuscles  or  nuclei  of  the  several  segments  persist  also  (Fig.  285 
d  dl  fit).  When  the  medullary  sheaths  break  up,  extravasated  leucocytes 
pick  up  the  products  of  disintegration  and  form  fat-granule  cells  which 
lie  within  the  primitive  sheaths  or  in  the  fibrous  envelopes.  Sometimes 
the  cells  of  the  connective  tissue  also  become  fatty. 

The  single  or  clustered  ganglion-cells  occurring  in  the  course  of  the 
nerves  perish  by  swelling  and  liquefaction,  by  fatty  change,  or  by  simple 
atrophy, 

A  mcdullated  nerve  which  has  lost  its  medullary  sheath  shrinks  in 
volume  and  looks  gray  and  translucent:  if  it  is  at  the  same  time  vascular 
its  tint  is  grayish-nil. 

The  exact  manner  and  extent  of  the  degeneration  of  the  nerve-ele- 
ments depends  on  the  nature  of  the  injurious  or  destructive  agent 
which  is  at  work;  though  in  all  degenerative  processes  there  is  one 
feature  which  is  constant,  namely  the  prompt  extension  of  the  change 
over  all  the  portion  of  the  nerve  to  the  distal  aide  of  any  point  at  which 
the  axis-cylinder  is  completely  interrupted. 
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Such  an  interruption  is  most  quickly  and  most  completely  effect* 
by  section  of  the  nerve,  and  thus  in  the  investigation  of  per 
degeneration  such  intentional  or  unintentional  section  phi 
part.  At  the  cut  surfaces  of  a  nerve  there  quickly  appears  a  but 
protrusion  and  swelling  of  a  gray  or  grayish  red  tint,  together  wit 
some  gelatinous  exudation.     In  a  day  or  two  the    B  -   of 

peripheral  portion  become  less  refractive,  and  turbid,  and  by  the 
day  the  medullary  and  primitive  sheaths  are  deeply  indented  at 
nodes.     On  tbe  fourth  to  the  sixth  day  the  medulla  breaks  up  into  L 
drops  of  myeline,  and  in  a  few  days  more  there  is  nothing  of  it  left 
droplets  and  granules  of  detritus  which  are  ultimately  absorbed. 

The  axis-cylinder  Bpeedily  becomes  almost  or  altogether  invisible, 
perishes  partly  by  swelling  and  vacnolation,  partly  by  breaking  up  i 
fragments. 

In  simple  uncomplicated  section  of  the  nerve  the  proximal  or  cen 
end  degenerates  for  a  small  distance  only  from  the  wound,  the  c 
stopping  at  the  first  or  second  node  of  Ranvier.     Only  when  the  n 
end  i,  braised  or  otherwise  inflamed  do  some  of  the  bundles  degeneti 
for  a  greater  distance.     In  such  a  case  the  primitive  sheath  of 
degenerate  fibres  contains  a  large  number  of  extravasated  leucocyte 
which  in  simple  section  are  seldom  or  never  very  abundant. 

Severe  crushing  or  pinching  and  abiding  compression  (as  fro 
tumor  or  a  shrinking  cicatrix)  of  a  nerve  have  an  effect  si  mil.-, 
tion,  the  latter  leading  to  anaemic  necrosis  or  degeneration  of  the 
pressed  portioa.     The  difference  is  chiefly  in  the  fact  that  the  in 
tion  is  not  at  once  complete,  but  affects  the  several  strands  or  bum 
in  succession. 

Disease  of  the  anterior  horns  of  the  cord  and  of  the  m 
leading  to  'Instruction  of  motor  ganglion-cells  or  nerve-fibres  are, 
other  interruptions  of  the  conducting  tracts,  followed  by  periph 
degeneration:  but  it  must  be  kept  in  mind  that  when  the  destruction  qI 
the  ganglion-cells  is  more  gradual  the  corresponding  atrophy  of  lib 
not  so  rapid,  the  medullary  sheath  wastes  by  degr  -.;>  b), 

within  one  and  the  same  bundle  we  may  find  fibres  that  are  sound,  o 
partially  atrophied  {b  c),  and  others  totally  destroyed  (dt  dt). 

A  second  frequent  cause  of  degeneration  of  the  nerves  is  primary 
secondary  neuritis,  due  to  traumatic  or  infective  inflammation  of 
connective-tissue  framework  (Art.  609),  which  lead3  to  disturbance 
the  circulation  and  nutrition  of  the  nerve  or  to  direct  compress 
Sometimes  too  haemorrhages  give  rise  to  injurious  pressure  on  the  ne 
fibres. 

Lastly,  motor  nerves  atrophy  when  their  muscles  are  lougd 
(Fischer),  the  atrophy  being  however  confined  to  the  peripheral 
there  is  no  ascending  atrophy  of  such  nerves  to  any  extent  com 
with  the  descending  atrophy. 


ATROPHY    AND    DEGENERATION. 


103? 


Occasionally  we  meet  with  local  or  multiple  peripheral  degenerations 
of  which  we  cannot  with  certainty  discover  the  cause.  Thus  the  vagus 
is  subject  to  degenerative  changes  without  any  apparent  compression, 
inflammation,  or  other  injury.  Rlaschko  describes  a  wide-spread  fatty 
degeneration  of  Auerbach'g  and  Meissuer's  plexuses  in  the  intestines.1 
The  multiple  neuritis  of  some  authors  {Art.  669)  is  in  fact  of  the 
nature  of  degenerative  atrophy. 

In  such  isolated  degenerations  we  must  assume  that  some  disorder  of 
the  circulation  (due  e.  g.  to  change  in  the  vessels  or  change  in  the  blood) 
is  at  work.  Thus  lead -poisoning  gives  rise  not  only  to  degeneration  of 
the  muscular  nerves  (Lancebeaux,  Ggmbault,  Friedlander,  etc.) 
but  also  to  change  in  the  intestinal  plexuses.  When  the  nerve-changes 
are  acute  and  accompanied  by  febrile  disturbance  it  is  probable  that 


Fiot  255.    Atrophy  of  motor  nzrveb  tot  actkhiob  pouoiTiura. 

(Treated  with  Mailer'*  fluid  and  perosmic  acid,  and  teased  out  in  glycerine  :  x  200.) 

OX,  ab&ath  of  Schwann  dy  uninuclear  „ 

6,  ixis-cyllader  with  adherent  drops  of  myelins    dlt  multi  nuclear, 

c,  axfcnjy Under  b*oa6Jng  up  n*,,  bipolar  cell  within  the  sheath  or  Schwann 

infection  of  some  kind  is  in  question.  R.  Maier  showed  experimentally 
that  in  chronic  lead-poisoning  the  submucous  and  myenteric  ganglion- 
cells  become  turbid,  lose  their  nuclei,  break  into  fragments,  and  dis- 
appear, while  the  connective  tissue  about  them  is  simultaneously 
increased. 


According  to  Key,  Retzios,  S.  Mayer,  and  KORYBCTT-DASZKrawicz,  degen- 
erative and  regenerative  changes  take  place  normally  in  peripheral  nerves;  and 
many  filaments  hitherto  assigned  to  the  fibrous  sheaths  or  the  fibres  of  Remuk 
are  simply  degenerate  or  nascent  nerve-fibres. 

The  drops  of  myeline  in  degenerate  nerves  are  stained  black  by  perosmic  actd 
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while  the  granular  matter*  are  unstained:  S.  MaYER  infers  from  this 
nerve-substance  breaks  up  into  fatty  and  albuminoid  component  elements. 

As  to  the  exact  fata  <>f  the  axis-cylinder  of  the  peripheral  end  of  a  cut  n< 
there  is  still  some  uncertainty,  notwithstanding  the  numerous  investigations 
have  been  made:  there  is  no  question  as  tojthe  medullary  sheath.  Wai  i 
buro,  Landois,  Hjelt,  Raxvier,  Beneck  and  DfcjtRINE,  Tl7 

card,  Vanlalr,  Falkenheim,  and  others  state  that  the  axis-cylinder  d< 

SCHIFF,     PbILIPPEAU,    KoRYBUT-DaSZKIEWICZ,     ERB,    CHARCOT,     WoLBEBQ, 

others  maintain  that  it  persists  intact.     r?i  the  text  vre  have  Ibfl  f« 

account.  After  loss  of  the  ganglion-i  ells  in  the  anterior  horns  of  the 
axis-cylinders  of  the  motor  fibres,  and  after  section  of  a  peripheral  nerve 
all  the  Bbrw,  degenerate. 

Referenced  on  defeneration  and  regeneration  of  nerves  after  se< 
LER,  Midlrr's  Arch.  186%  CompfcA  rendu*    1651-8$;  SCHIFF,   ibid.    1854; 
PKAU  and  VtTLi'lAN,  ibid,  1859;  BJKLT.  Virch.  Arch,  vol,  19;  Remak 
Eixstedel,  UH  >getiei\  nach  Ai  I IMI0  eines  NervenstQckes 

1864;  Laveran,  R.ch.  crp.  stir  la  rcjcn^r  d.  nerfx  Strasburg  1867; 
and  Landois,  Berl.  klin,  Mitch.  1864-0.1:  Robin,  Journ.  d.  Vanat.  1868;  Nl 
Arch,  d.  BUOt,  ix.  (1080);  Err,  D.  Arch,/,  Ufa,  M.d.  iv.,  v.:  Herz 
vol.  M;  Vi  i.i'Ian,  Arch.  d.  physiol.  1873-74;  Weir- Mitchell,  Injuries 
London  1872;  Lktikvaxt.  Trade  d<<«  »,vti<mx  nmv tinea  Parts  1873;  Lebgj 
Arch.  /,  klin.  Med.  XXVL:  Bexecke,  Virch.   Arrh,  vol,  55;  RaXYIER,  /> 
VhisUdotjic  >hi  fygf,  ncrv.  Paris  1878;  Cosby  and  DEJKRINB.  Arch,  de phytic*.  II 

lmaxx,  iyhtffirs  Arrh,  xiii.  (1876);  Bakowiecju,  Arch*  f.  mikrosk. 
xiil  nsTti);  OOLOfl  K    f.  Aunt,    un  £   1878;  Gluck     I 

vol.  72,  Arch./,  klin,  Chir.  xxv.,  xxvi.;  Santi  Sirexa,  Ricerce  sprrim. 
irod.lL  nerri  Palermo  1880;  Tizzoni.  And,,  p.  /.  §§&  /mv/.   til. 

I IV  U.  L8T8,  Sidla  pafolog.  d.  WO  Turin  1  IaTBI 

f/m/  Ih'jin.  d.  Screen  fasem  Prague,    1881;  Hoooan,    Trans.  f\ith 
(1880),  Jburn.  &  ronol  win.  (1882i;  Gisslrb,  />.   .1/Wt.  /.  ttm,  ifa 
(motor-nerve  changes  a f tor  section).  /»<>  innfor.  Emlphtft 
periphere  ZAhmung  Leipzig  mann.  Arch./,  mikrotk.  Anat.  xm. 

Xyijl  (1885);  Vaxlair,  Arch,  dc  hi>>lt  at,  (1889);  Eiohhorst,  Adfll 
cyclop,  d,  g$mm.  Hi  ilkundc,  Virch,  Arch,  vol  V,»;  PEYERANl,   #fat.  CVrifrnio. 
(1883);  Falkenheim,  £ttf  LeftM  Bumd.  Ncrvcnnaht  In.  Diss.   Konigaberg  1881; 
Tillmanks,  Arch,/,  klin.  Cliir.  xxvil;  Babch,  Ml;  Wi  /Vwf,  Zeitxkr. 

/.  CMf    x viii  ,  xix  <cifclnp.  of  xurgertt 

1888;  P.  Bruns.  Mitth.  o,  d.  ehir.  KUnik  n.  Tubingen  l*sl;  CtarXAjaL.  Are*. 
set.  merf,  viii.  L68fl  (nerr»*stratcfalii^  H  wem  and  Gilbert.  Modifieat ion  dn 
nerv.  thtM  kn  ampwM,  ArcJ>.  dc phi/sinl.  in.  MSS4), 

The  memoirs  or  Vanlair*  Falkenheim,  Tillmaxns  andWoLBERO 
only  I'xjwrirnental  researchos  of  their  own,  bd  tunarfes  of  publ 

and  ertticiams  on  previouB  methods  of  experiment:  the  subject  of  ni 
also  dealt  with.     Wolberg's  paper  is  the  most  comprehensive  on 
bearing  on  the  main  subject. 

On  nerve-degeneration  from  lead-poi*oninff  and  from  undetermined  cant 
Lancereaux,  Qaz.  mcd.  dc  Paris  1^5-3,  18?l;GoMBAr;LT,  Arch.  dephjf*ioL+.\ 
Dejerine,  Gat.  med.  de  Paris  1879;  Zen ki  it    ZeiUchr^f.  klin.    Med, 
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CHAPTER    01. 


REGENERATION   OF  NERVES, 


668,  Union  of  severed  nerves.  It  has  long  been  known 
nerves  which  have  been  cut  through,  and  whose  function  has 
thereby  completely  abolished,  are  capable  of  repair,  and  in  the  course  of 
weeks  or  months  recover  their  conducting  power.  Recent  surgery  has 
utilized  this  fact,  and  seeks  to  bring  about  the  speedier  union  and  recovery 
of  severed  nerves  by  suture  of  their  ends.  Over  fifty  cases  have  already 
been  published  in  which  nerve-suture  has  resulted  in  more  or  loss  perfect 
restoration  of  function,  and  that  not  only  when  the  wounds  were  recent 
but  in  some  cases  where  suture  did  not  take  place  till  after  the  lapse  of 
months  or  years  from  the  time  of  injury. 

The  union  and  recovery  of  severed  nerves  has  been  often  observed  h 
animals  as  well  as  in  men,  and  in  recent  years  a  large  number  of  experi- 
ments have  been  made  to  throw  light  on  the  fact  and  on  the  histologic 
process  by  which  it  is  brought  about.  Unfortunately  we  do  not  yet  fnlh 
understand  all  the  steps  of  this  process:  opioions  differ  as  to  the  fa* 
the  peripheral  end  of  a  severed  nerve  (Art.  867),  and  it  i'b  theft 
scarcely  surprising  that  authorities  are  not  agreed  as  to  the  details  of 
regeneration*  Hardly  two  of  the  multitude  of  writers  on  the  subject 
take  exactly  the  same  view,  and  we  are  therefore  unable  to  give  an  ac- 
count of  it  which  shall  be  wholly  satisfactory. 

When  the  functional  continuity  of  a  nerve  is  interrupted  by  section, 
crushing,  compression,  etc,  various  things  may  happen.  The  nenre- 
fibrcs  only  may  be  injured,  the  nerve  remaining  still  macroscopically 
continuous;  or  it  may  be  completely  severed,  the  ends  retracting  some 
small  distance  apart,  or  becoming  so  widely  separated  that  there  if 
no  possibility  of  their  reuniting  naturally.  The  regenerative  process  can 
be  best  followed  m  the  second  case,  which  is  that  most  frequently  ob- 
served experimentally,  the  parted  nc?rve-ends  being  reunited  by  the 
intercalation  of  a  new-formed  piece  of  nerve. 

The  wound  that  severs  a  nerve  is  immediately  followed  by  an  inflam- 
mation, which  leads  to  swelling  of  the   out  ends,  and  the   deposit 
exudation  between  them.     In  the  subsequent  week  or  two  granulatioi 
and  cicatricial  tissue  are  formed,  while  the  central  and  peripheral  end 
undergo  t^°  Ganges  referred  to  in  Art,  667. 

The  ion   of    the  nerve-fibres  begins  a  few  days  after 
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operation  (Raitvier)  in  the  central  end:  Ranvier  says  at  the  very 
extremity  of  this  end,  Vanlair  at  a  distance  of  1.5  to  2  cm.  from  it 
Eichhorst  observed  the  beginning  of  regeneration  in  the  nerve  of  a 
rabbit  on  the  fourteenth,  day  after  injury. 

The  first  change  is  a  swelling  of  some  of  the  axis-cylinders  in  the 
outer  parts  (Vanlair)  of  the  nerve-bundles  of  the  central  end,  and  this 
is  followed  by  subdivision  of  each  into  from  two  to  five  new  axis-cylin- 
ders (Ranvier).  The  new  cylinders  grow  in  length,  and  form  within 
the  old  sheath  of  Schwann  whole  bundles  of  new  nerve-fibres  (Fig.  286  e), 
which  usually  distend  the  lumen  of  tho  sheath  and  compress  any  per- 
sisting remnants  of  the  older  fibres  (/).  According  to  Vanlair  they 
sometimes  burst  the  old  sheath,  and  then  either  grow  out  amid  the  tissue 


FlG.  886.    Ctwriux,  end  or  a  kebve-bitndle  cr  process  of  re*3E3CEratiow. 

{From  the  median  nerve  4  month*  after  aevera&ee  by  a  ttab:  hardened  in  AfQUer'*  Jluid%  Hained 
toith  neutral  carmine,  and  mounted  in  Canada  bnbutm;    x  900  > 

a,    perineurium  e,    bundle  of  new  formed  nerve-fibres 

&,    endaneurtum  /,    uew-formnd  nsnre-flbre*  compressing  ma  old 

c,  blood-vessel  fibre  within  the  same  sheath 

d,  old  unaltered  nerve-fibre 


of  the  endoneurium,  or  penetrate  the  perineurium  of  the  bundles  into 
the  epineurium. 

In  this  way  at  the  extremity  of  the  central  end  a  large  number  of  new 
fibres  are  developed.  They  oonsiat  at  first  of  new-formed  axis-cylinders 
surrounded  by  a  protoplasmic  nucleated  sheath  (Vanlair),  and  pres- 
ently they  receive  a  homogeneous  envelope  of  connective  tissue  (e)  formed 
at  the  expense  of  the  protoplasmic  sheath,  and  a  thin  medullary  sheath 
which  grows  between  the  latter  and  the  axis-cylinder.  The  perineurium 
of  the  bundles  giving  way  and  the  new  fibres  thus  dispersing  as  it  were 
in  the  epineurium,  the  characteristic  grouping  of  the  nerve-fibres  in 
22 
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bundles  is  lost;  the  new  fibres  are  more  uniformly  spread  through 
connective  tissue,   and   the  usually  fatty  epi neural  envelope  assume 
striated  librous  appearance. 

In  this  maimer  the  re-formed  and  growing  nerve  enters  the  soft 
of  granulations  and  cicatricial  tissue  that  intervenes  between  the 
ends.     When  it  readies   the  peripheral  end,  some  of  whose  fibi 
mean  while  perished,  certain  of  the  new  fibres  enter  the  empty  primit 
sheaths  (Ranvier),  but  the  greater  number  penetrate  the   epineurii 
(Vaxlair)  and  perineurium  and  advance  towards  the   peripheral  ei 
organs.     Others  miss  the  peripheral  end  and  run  either  alongside  it 
on  a  course  of  their  own  to  the  surface:  many  fibres  too  which  leave 
old    track   disappear  and   are   lost  in   the  tissues  (VanlairL     Iu 
peripheral  half  of  the  intercalated   cicatrix   the  nerve-fibres  begiu 
gather  once  more  into  bundles  (Vaxlair),  and  a  perineurium  formii 
round   these,  the    whole   thickness   of   the  nerve  by  degrees  assume 
nearly  normal  appearance. 

These  changes  require  weeks  or  months  to  complete:  ac 
Eicohorst  the  fibres  of  the  central  end  reach  the  cicatrix  about 
of  the  first  month,  and  in  some  three  months  the  reunion  is  estal 

It  appears  from  the  foregoing  that  the  peripheral  end  does  not  il 
regenerate,  but    is  provided   with  nerve-fibres  from  the  central  ei 
Van  lair  describes  the  process  as  neurotization.     It   probably   t*l 
place  in  all  cases  of  regeneration  after  severance,  both  when  the 
actually  cut  through  and  when  only  the  nerve-fihrt-s  and  not  the  fibi 
structures    are   interrupted.     The   difference   is  that  in  the  former 
the  new  fibres  must  grow  through  a  certain  amount  of  cicatricial 
while  in  the  latter  there  is  littls  or  no  granulation,  and  the  axis-cyliu< 
as  they  lengthen  can   directly  enter   the   old   fibre  •    au thorn 

(Glcck,  Wolberq,  Langenfeldt)  state  definitely  that  under  I 
conditions  very  rapid  union  of  the  severed  ends  is  possible,  the  fooctic 
of  the  nerve  being  recovered  in  a  very  few  days. 

Even  when  the  peripheral  is  so  remote  from  the  central  cud 
direct  union  by  nerve-tissue  is  out  of  the  question,  some  attempt  is 
made  at  regeneration.     The  central  end  grows  out   (Fig.    286),  but 
axis-cylinders  do  not  reach  the  peripheral   end,  and  lose  themselves 
the  cicatrix. 

The  Bo-called  utnpiitatiottal  neuromata  (Art.    1H)   are 
nature;  they  are  club-shaped   enlargements  of  the  sev  ve-ci 

occasionally  met  with  in  stumps  which  have   healed   af1  >utatic 

As  they   contain  new  nerve-fibres  as  well  as  connective-tissue    thev 
doubtless  due  to  an  abortive  attempt  at  regeneration  in  the  nerre-f 
when   they  include  sensory  fibres  which  are  compressed  or  irritated 
the   cicatrix   they  are   the  source   of   very  considerable   pain. 
traumatic  neuromata  now  and  then  occur  in  the  course  of  nerves 
nave  been  injured  but  not  severed. 
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The  statements  of  authors  concerning  the  new-formation  or  the  axis-cylinder 
in  divided  nerves  are  very  discordant  Waller,  Schiff,  Rindfleisch,  Cokxil, 
Ramtieii.  ElCHHORST,  and  others  assert  that  it  is  due  to  longitudinal  subdivision 
and  growth  in  length  of  the  old  axis-cylinders,  Philipprau,  Vulpian,  Remak. 
Leeoard,  Neumann,  Dobbert,  Da^zkiewicz,  and  others  regard  the  new  cylinder 
as  derived  from  the  peripheral  end;  LeeqaRD  believing  that  it  arises  from  the 
nuclei  of  the  neurilemma,  Remak  from  the  uninjured  aud  surviving  cylinders, 
Daszkiewicz  from  the  surviving  segments  of  the  old  and  partially  degenerate 
cylinders,  Necmaxn  and  Doui;i:ht  from  a  protoplasmic  mass  produced  bv  |  cheat- 
ical  transformation  of  the  medullary  sheath  and  axis-cylinder.  Nasse,  GOnther, 
Schon  and  SteinrOck  assert  that  the  new  cylinders  grow  from  the  old  fibres  of 
both  ends:  Leut,  Eixsiedel,  Weik-Mitciiell,  Bexecke,  and  Olcck,  from  the 
primitive  sheaths  of  both  emls;  Laveran  and  Hkrz  refer  their  origin  to  the  white 
blood-cells,  IIjelt  and  Wolberq  to  the  cells  of  the  perineurium. 

As  the  text  shows  we  incline  to  the  view  of  those  who  derive  the  new  nerve- 
fibres  from  the  old  nerves  of  the  central  end.  The  subdivision  of  the  axis-^y  Un- 
der is  the  essential  part  of  the  process,  though  it  is  perhaps  not  impossible  that  a 
new-formation  of  nerve-fibrea  may  start  from  the  cells  or  nerve-corpuscles 
or  nuclei  on  the  sides  of  the  sheaths  of  Schwann.  At  any  rate  it  is  remark- 
able how  frequently  in  degenerating  nerves  we  find  these  cells  (Fig.  28a  ddk) 
swollen  up  and  containing  several  nuclei:  sometimes  indeed  they  give  off 
processes  which  much  resemble  axis-cylinder  a  (dt).  Until  we  have  more  in- 
formation on  the  subject  however  it  is  more  probable  that  these  cells  form  merely 
the  sheaths  for  the  new  axis-cylinders.  Catta.ni  asserts  that  new  axis-cylinders 
are  formed  within  the  nucleated  protoplasmic  mass  which  he  has  observed  filling 
the  primitive  sheath  of  degenerating  nerves. 

The  hypothesis  that  nerve-fibres  may  grow  from  granulation-cells  or  from  the 
connective-tissue  cells  of  the  perineurium,  endoneurium,  or  epineurium,  is  con- 
trary to  all  hlstogenetic  analogy.  The  nerves  throughout  their  length  are  nri^io- 
ally  outgrowths  from  the  central  nervous  system  (Balfour,  Hensen,  His,  Kol- 
LiKi-.K,  etc.),  and  it  is  extremely  unlikely  that  in  later  life  they  can  'arise  from 
indifferent  connective,  tissue  eel  Is;  this  would  be  at  variance  with  al!  :mr  experi- 
ence on  the  subject  of  the  regeneration  of  specific  tissues.  The  authors  who 
have  made  the  assertion  do  not  advance  any  convincing  arguments  in  its  favor. 

Those  who  believe  that  after  section  of  a  nerve  the  axis-cylinders  of  the 
peripheral  end  remain  intact  assume  that  the  ends  of  the  severed  cylinders  re- 
unite by  the  intercalation  of  a  new  piece  of  tissue.  Wolberq  describes  this  as 
taking  place  by  the  growth  of  stringsof  spindle-cells  from  the  epineurium.  When 
the  reunion  does  not  take  place  till  the  medullary  sheath  disintegrates  he  speaks 
of  the  process  as  regeneration  in  the  strict  sense  of  the  term.  If  reunion  takes 
place  before  the  sheath  disappears  he  speaks  of  it  as  union  by  first  intention,  and 
distinguishes  a  mediate  and  an  immediate  variety.  In  the  former  the  union  is 
brought  about  by  means  of  new-formed  intercalary  fibres,  in  the  latter  by  direct 
adhesion  of  the  severed  ends  of  the  cylinders  and  primitive  sheaths.  The,  exist- 
ence of  the  mediate  variety  ho  claims  to  have  experimentally  proved.  Such  a 
union  by  first  intention  is  very  doubtful:  Gluck's  ami  Wolbebo's  experiments 
do  not  appear  to  prove  it,  and  it  is  probable  that  mistakes  have  arisen  from  Mm 
rnpiil  restoration  of  function  that  sometimes  takes  place  by  means  of  abnormal 
nervous  anastomoses  and  supplementary  fibres.  The  secondary  or  mediate  union 
by  means  of  intercalary  fibres  appears  impossible,  the  cylinders  of  the  peripheral 
end  being  already  degenerate:  and  for  the  same  reason  the  statements  of  GLUCK 
and  others  that  a  piece  of  nerve  cut  from  one  aaimil  may  become  united  to  the 
two  ends  of  a  severed  nerve  in  another  must  be  regarded  as  resting  on  error. 


CHAPTER  OIL 

INFLAMMATION  OF   PERIPHERAL  NERVES  AND  GANG] 

669.  Neuritis,  or  the  inflammation  of  nerves,  is  characteri: 
tomically  by  the  presence  of  an  exudation  in  their  fibrous  framewt 
If  the  exudation  ia  chiefly  liquid  and  the  blood-vessels  are  still  filled, 
inflamed  nerve  looks  red,  and  swollen,  and  abnormally  moist 
exudation  is  cellular  (Fig.  287)  and  the  hyperemia  has  disappeared 
are  no  apparent  signs  of  the  affection,  though  any  haemorrhage  that 
taken  place  may  be  indicated  by  reddish  or  brownish-yellow  disco) 
tion. 

In  simple  nerves  the  migrated  leucocytes  lie  chiefly  in  the  t 
trabecLilae  of  the  endoneurium  (Fi#.  287  d)  through  which  the  V< 


Fto.  287.    Chromic  lonnuna. 

(Hardened  in  MuUr.r'*  /laid  and  alcohol,  ttained  with  hmmatoiylin  andcarmine,  and 

Canada  balsam:  x  150.) 


a,  normal  thick  nerve-flb»v 

b,  normal  fine  ner re-fibre 

c,  endooeurium 

d,  blood- vessel,  and  trabecule  of  endonemium 

Infiltrated  with  leucocyte* 


e,  leucocytes  between  tbe  nerr<vfibr« 
ft  thickened  endoneurium  with  small  i 

Told  of  nerre-fibrta  and  a. 

HtUl  persisting. 
p,  longitudinal  section  of  a  bloods 


run,  though  they  mav  also  pass  in  between  the  individual   wr\ 

(<■  >■). 

In  compound  nerves  (Fig.  288)  the  exudation  frequently  lies  all 
entirely  in  the  epineurium.     The  perineurium  of  the  bundles  at 
nerve  generally  is  usually  much  less  densely  infiltrated. 

Slight   inflammations   resolve   without   leaving    any  trace: 
attackB  result  in  degeneration  of  some  of  the  nerve-fibres 
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aammation  is  suppurative  or  gangrenous  the  nerve  rapidly  breaks  down 
and  perishes,  becoming  of  a  dirty  yellowish-white,  gray,  or  grayish -green. 
The  connective- tissue  elements  are  however  less  vulnerable  and  long 
resist  dissolution. 

If  the  affection  is  chronic,  degeneration  of  the  nerve-fibres  ultimately 
sets  in,  with  the  breaking  up  of  some  of  the  medullary  sheaths.  The 
axis-cylinders  persist  for  a  long  time,  though  they  too  at  length  perish; 
and  thus  a  certain  number  of  the  fibres  disappear  outright,  the  sheaths 
of  Schwann  collapsing  {/).  Wherever  an  axis-cylinder  decays  degen- 
eration takes  place  all  down  the  peripheral  portion  of  that  fibre  (Art. 
607).  As  the  medullary  sheaths  break  down  the  tissue  of  the  nerve  is 
beset  with  drops  of  myellne  and  granule-carrying  cells. 

In  process  of  time  the  chronic  inflammation  leads  to  thickening  and 
condensation  of  the  connective  tissue,  and  this  with  the  atrophy  of  the 
nerve-elements  gives  the  nerve  by  degrees  the  appearance  of  a  fibrous 
cord.  Whether  the  nerve  as  a  whole  is  thicker  or  thinner  than  in  health 
depends  on  the  proportion  between  the  fibrous  hyperplasia  and  the  ner- 
vous atrophy.  Both  in  simple  and  in  compound  nerves  the  inflammation 
may  and  sometimes  doeB  extend  over  the  whole  cross-section,  hi  com- 
pound nerves  the  separation  of  the  bundles  becomes  less  distinct,  though 
it  is  not  obliterated  even  when  the  atrophy  and  fibrous  changes  are  very 
advanced.  When  the  process  lias  been  accompanied  by  haemorrhage  the 
altered  tissue  is  frequently  pigmented. 

Chronic  neuritis  accompanied  by  great  fibrous  hyperplasia  has  been 
called  by  Virchow  proliferous  neuritis :  if  it  extends  upwards  or 
downwards  we  speak  of  it  as  ascending  or  descending  neuritis  respec- 
tively. 

One  of  the  commonest  causes  of  neuritis  is  mechanical  injury  (cut- 
ting, bruising,  etc.)  by  a  wound  or  blow:  the  inflammation  results  in 
fibrous  hyperplasia,  but  if  it  becomes  septic  suppuration  or  gangrene 
may  set  in. 

Moreover  the  inflammatory  process  sometimes  extends  to  a  nerve  from 
the  adjacent  tissues;  thus  nerves  running  through  a  wound  may  undergo 
granulation  or  even  suppuration  without  having  received  any  direct 
injury,  and  the  like  extension  takes  place  in  the  case  of  other  inflamma- 
tions. 

For  example,  it  is  extremely  common  for  cerebrospinal  nerves  tra- 
versing an  inflamed  meninges  to  be  themselves  invaded  by  the  inflam- 
matory infiltration.  And  inflammations  of  the  bones  lead  to  indirect 
degeneration  by  compression  or  to  direct  inflammation  of  the  nerves  that 
traverse  them.  This  also  happens  to  nerves  lying  in  the  neighborhood 
of  chronically  inflamed  or  tuberculous  lymphatic  glands.  It  is  not  un- 
common for  instance  for  caseous  glands  in  the  neck,  beside  the  trachea, 
or  at  the  root  of  the  lung,  to  press  upon  contiguous  nerves,  like  the 
vagus  and  its  branches,  to  irritate  them  into  inflammation,  and  so  to 
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bring   about   their  degeneration.     In    the  pelvis  inflammations  of 
bladder  or  of  the  internal  generative  organs  are  apt  to  extend  to 
cellular  connective   tissue  and  so   to   the   rich  nerve-plexus* 
region. 

These  forms  of  neuritis  are  consecutive  or  secondary,  but  other  for 
<»r.  ci r  in  which  the  irritant  inducing  the  inflammation  is  brought  to 
nerve  directly  by  way  of  the  blood  or  lymph.     These  irritants  are  so 
6  know  chiefly  of  an  infective  nature;  thus  in  typhus  (BsRttfl  u;i 
small-pox   (Joffkoy),  typhoid   (Nothnagel,    Leyden,    Eim 
and   diphtheria  (Oehtel,  Charcot,  Buhl,  Dejeuink)  we   m 
simple  or  multiple  neuritis,  which  we  can  only  regard  as  direct  result 
.Mtrral  infection. 
Recently  Baelz  and  Scheube  have  sbown  tbat  the  cpiden 
of  India  and  Japan  known  as  beriberi  or  kakke  is  character!/, 
appearance  of  multiple  neu  ritis:  it  has  therefore  been  deoignj 
as  panneu ritis  epideinica. 

It  does  not  appear  that  there  is  any  affection  in  Europe  exi 
responding  to   the  Japanese  kakke,  but  a  form   of    multiple 
(Leyden)  has  more  than  once  been  described  under  the  names  of 
neuritis  (Piebsox)  and  neuritis  disseminata  (Rotii).     Whether  this 
any  analogy  to  the  infective  disease,  as  Pierson  tuspe  U  a 

open  question.     Cold  is  spoken  of  by  many  as  a  cause  of  multiple  net 
tis,  but  probably  in  most  cases  some  kind  of  infection  or  poison 
work.     Roth  has  shown  that  a  purulent  inflammation  (as  in  parotit 
which  involves  a  nerve-trunk   may  be  the  starting  point    of    muJtij 
M'-u  ritis. 

Tuberculous  and  syphilitic  inflammation  affect  chiefly  tl 
cranial  portions  of  cranial  nerves  and  the  spinal  nerve-roots  in  connc 
with  meningeal  tuberculosis  and  syphilis  n  tj. 

Little  is  known  of  tuberculosis  or  syphilis  of  the  peripheral  nei 
Foci  of  some  size  are  most  frequently  observed  in  the  optic  m 
give  rise  to  extensive  tuberculous  destruction.     Elsewhere  n» 
seldom  involved  except  by  extension  of  tuberculous  inflammati 
diseased  glands. 

Leprous  inflammation  is  especially  apt  to  attack  the  nerve* 
disease   being  in  fact  chiefly  characterized   by  its   thus  involving 
peripheral  nervous  system:  a  particular  form  of  leprosy  is  distingui 
as  lepra  nervorum  ancEsthetica,  or  lepra  mutilans  (Art?.  131.  206, 
C6D,  and   Hoogak,  Arch.   d.  physiol.  1889).     The   settlement   of 
lepra-bacilli  excites  an    intense  inflammation,  accompanied    by  cellul 
infiltration  and  followed  by  degeneration  of  the  nerve-fibres  and  hrj 
plasia  of  the  fibrous  tissue.     Fusiform  thickenings  and   tub  -i 
considerable  firmness  and  size  are  thus  produced   in  the  course 
several   nerves.     The  diseased  tissue  contains   lepra-bacilli,  some 
f  res  and  others  being  enclosed  in  cells. 
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We  know  little  concerning  the  in  Mam  millions  of  the  ganglia: 

they  apparently  occur  under  the  same  conditions  as  those  of  the  nerves, 
and  like  them  they  are  characterized  by  cellular  infiltration,  fibrous 
hyperplasia,  and  degenerative  atrophy  of  the  nerve-elementa. 


In  severe  cystitis  and  pyelonephritis  and  In  inflammation  of  the  internal  gen- 
erative organs  in  women  paralysis  of  the  lower  limbs  is  sometimes  a  symptom. 
Rekak  {Med.  Central-Zeitung  I860)  and  Leyden  (Sammlung  klin.  Vortrftge  2, 
18T0)  explain  this  as  cine  to  a  progressive  or  wandering  neuritis,  which  lias  been 
called  neuritis  disseminata  migTaas  (Leyden).  The  experimental  researches 
of  Weiu-yLrrcuKLL  (Injuries  of  nerves  London  1875),  Ties  leu  {Ueb.  Neuritis  la. 
Diss.  Konigsberg  1869),  Feinbero  (Bert.  klin.  Woch.  1871),  KLEMSi(CTeb.  nertriti* 
migrans  In.  Diss.  Strasburg  1874),  Niedick  (Arch./,  exp.  Path.  vii.  1877),  RoSEN- 
bach  (ibid,  veil),  and  Treub  {ibid,  x.)  fail  to  contirai  this  explanation.  It  is 
much  more  likely  that  in  the  affections  named  the  pelvic  plexuses  are  compressed 
or  directly  inflamed  by  extension  from  the  inflammation  oT  the  cellular  connec- 
tive tissue  (pelvic  cellulitis).  See  discussion  by  Adams  and  others  (Lancet  2; 
1880). 

On  multiple  neuritis:— Dumbnil,  Gaz.  hebdom.  18ft4,  1800;  Leyden,  Ueb.  Re. 
flexl&hmung,  Samml.  klin.  Vartr&ge  2,  1870,  Charitt-Annaten  v..  Arch.  f.  Psych. 
vi.,  Zeitschr.f.  klin.  Med.  L  1880;  Caspari,  ibid,  v.;  Grainger  Stewart,  Etlin. 
Mrdr  Journ.  1881;  ElcHHORST,  Virch.  Arch,  vol,  69;  Joffroy,  Arch,  de  pht/sioL 
1879;  Eisenlour,  D.  Arch.  f.  klin.  Med.  xxvl;  Maucuand,  Virch.  Arch.  vol.  81; 
Lrb,  Ziemssen'1*  Cyclop,  xiil;  Nothnaoel,  Samml.  klin.  Vortr&ge  10$(  trans. 
New.  Syd.  Stic.  London  1871;  PiersoN,  Ueb.  Poty  neurit  is  acuta,  Und.  229;  Gep- 
pert,  Multiple  Neuritis,  Charite-Annaten  1883;  Str&mpell,  Arch.f.  Psych,  xiv. 
{X>  ttrolog,  Cmtralb,  1884);  MULLER,  ibid.  ;  ViERORDT,  ibid.  ;  Ruth,  Neuritis 
dissem.  acutissima,  Correjtp.  f.  Schweizer  Aerzte  1883;  Dubois,  Multiple  Neuritis, 
ibid. ;  BaeLZ,  Kakke  oder  Beriberi  Yokohama  1882.  Zeitschr.  f.  klin.  Med,  rv, 
1882;  Scheube,  Virch.  Arch.  vol.  05,  D.  Arch,  f,  klin.  Med.  XXXi.,  Xxxil,  Die 
JapamscM  Kakke  Leipzig  1882;  Hirsch,  Hamlb,  d.  hist.  geog.  Path.  (2d  edition), 
trans,  by  Creiqhton  (New  Syd.  Soc.)  n.  London  1885  (beriberi,  with  full  refer- 
ences); Caspaei,  Zeitschr,  f.  klin.  Med.  1883;  Dejerlne,  Arch*  de  physiot.  1884; 
Webber,  Archives  of  medicine  1884;  Oppenheih,  D.  Arch,  f.  klin.  Med.  xxxvl 
188o;  Buzzard,  Paralysis  from  peripheral  neuritis  London  1886. 

On  neuritis  in  infective  diseases:— Bernhardt,  Arch.  f.  Psi/ch.  rv. ;  Joffroy, 
loc.  cit.  ;  Notbnaoel,  D,  Arch.  f.  klin.  Med.  rx.  (1872);  Eisenlohr,  Arch.  f. 
Psych.  VI.;  Cormack,  Clinical  Studies  London  1876;  MORCHlSQN,  Continued 
fevers  London  1884;  Charcot,  Diseases  of  the  nervous  system  u,  London  1880; 
Buhl,  Zeitschr.  f.  Biol  m.\  Obrtel,  D.  Arch.  f.  klin.  Med.  vin.;  Dejerinr, 
Arch.  d.  physiol.  v.  1878;  Buzzakd,  Lancet  1,  1879,  and  op.  oft;  Pitres  and 
Vaillard,  Rev.  de  midecine  1835;  Ross,  Disease*  of  the  nervous  system  n.  Lon- 
don 1883  (with  many  references);  P.  KluD,  Med.  chir.  Trans,  lxvi.  1883  (diphthe- 
rial paralysis). 

On  neuritis  in  herpes  zoster  see  Art.  383;  Dubler,  Neuritis  bei  Herpes  zoster 
In.  Diss.  Basle  1881. 


CHAPTER    CIIL 

TUMORa 

670,     Most  of  the  to  mors  which  occur  in  the  nerveB  and  their 

Ha  are  developed  from  connective  tissue,  and  consist  essentially  of 
modification  of  that  tissue,  the  nerve-elements  forming  little  or  no 
of  their  structure. 

The  fibrous  hyperplasia  usually  starts  from  the  perinenriu  in  "f 
nerves  or  nerve-bundle?,  but  occasionally  from  the  epineuriuni  or 


FlO.  5H8.      MtJLTXPLB  WBRO»A  OT  A  KKRVB  OP  TH1  SCHtTlO  rLMXJm. 

{Hardened  in  MuUcr *  /tuid.  stained  with  carmine,  and  mounted  in  Canada  balmm: 
a,  general  perineurium  e,   more  advanced  fibroma  within  a  nri 


6,   epineuriuui  containing  numerous  Cat-cells 

c,  nerve-bundle  enclosed   In  a  apecial  peri- 

neurium 

d,  commencing  fibroma  In  the  endoneurium 


containing  atrophied  flbrea 
/,   large  fibroma' oodula  within  a 
perineurium  is  thickened 


neurium  (Fig.  288  d  ef).     The  nerves  are  embedded  or  pervaded  by 
new  tissue,  according  to  its  starting-point,  and  by  gradual  com] 
become  atrophied  and  break  down.     If  there  is  any  accooi] 
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nervous  hyperplasia  it  probably  takes  place  by  the  longitudinal  subdi- 
vision and  growth  of  pre-existing  fibres:  the  new-formed  fibres  are  at 
first  naked,  but  some  of  them  receive  a  medullary  sheath  in  course  of 
time. 

The  commonest  neoplasm  affecting  the  nerves  is  fibroma  (Fig.  288): 
there  are  two  forms— the  soft  and  cellular,  and  the  firm  and  fibrous. 
Tumors  really  deserving  the  name  of  neuroma,  i.  e.  consisting  essen- 
tially of  new -formed  nerve-fibres,  are  rare;  and  still  rarer,  if  they  exist 
at  all,  are  tumors  containing  new-formed  ganglion-cellB,  though  these 
are  described  under  the  name  of  cellular  or  ganglionic  neuroma* 

Fibromata  incorrectly  described  as  neuromata  are  solitary  or  multi- 
ple, and  in  the  latter  case  are  congenital  or  at  least  appear  soon  after 
birth.  Obviously  the  foundation  of  these  structures  is  laid  during  foetal 
life;  sometimes  their  heredity  can  be  demonstrated.  They  occur  in 
nerve-trunks  and  on  their  finest  twigs  and  branches,  forming  fusiform, 
nodular,  or  very  elongated  thickenings  of  the  nerve  or  nerves.  Some- 
times a  nerve  is  found  thickened  over  its  whole  extent,  with  perhaps 
occasional  fusiform  swellings. 

The  spinal  nerves  are  the  most  frequent  seat  of  these  growths,  though 
they  also  occur  on  the  cranial  nerves.  Sometimes  all  the  nerves  are 
simultaneously  affected,  even  the  finest  hranchea  showing  thickenings 
and  knotty  swellings.  Thus  all  the  branches  of  the  vagus  in  the  lungs 
and  stomach,  or  those  of  the  sympathetic  in  the  liver,  have  been 
described  as  covered  with  fibromata,  but  these  cases  are  very  rare.  Xot 
infrequently  however  we  find  the  smaller  cutaneous  nerves  beset  with 
small  round  or  flat  usually  soft  tumors,  some  being  buried  in  the  skin, 
others  protruding.  These  growths  are  known  as  fibroma  molluscum 
(von  Recklinghausen,  Art.  399),  The  cutaneous  nodules  are  often 
in  great  numbers  and  extend  over  the  territory  of  a  particular  nerve  or 
over  the  whole  body;  they  are  sometimes  accompanied  by  neurofibromata 
of  the  internal  organs.  Sometimes  too  between  the  nodules  extensive 
hyperplasia  of  the  subcutaneous  and  cutaneous  fibrous  tissue  takes  place, 
and  large  soft  masses  and  folds  are  thus  produced  and  known  as  pachy- 
dermatocele, elephaiitiustie  molluscum,  elephantiasis  mollis  or  neuroma- 
tous elephantiasis  (Art  399).  The  smallest  growths  may  only  be  visible 
with  a  lens,  the  largest  are  sometimes  the  size  of  a  kidney  or  larger. 

The  fusiform  or  nodose  thickening  of  a  nerve  is  often  due  to  a  single 
tumor;  but  a  nerve-trunk  sometimes  includes  several  nodules  in  its  cross- 
section,  some  lying  in  all  or  most  of  its  bundles  (Fig.  288).  A  central 
node  will  give  rise  to  a  fibrous  tumor  surrounded  by  nerve-bundles  and 
a  perineurium:  when  the  fibroma  starts  in  one  of  the  outside  bundles  it 
at  length  appears  as  if  seated  on  the  nerve-trunk. 

At  times  most  of  the  nodes  are  confined  to  a  single  nerve.  Other 
nodes,  and  these  occasionally  very  large,*  consist  of  a  plexus  of  many 
nerves  united  into  a  mass  by  hyperplastic  fibrous  tissue.  The  nerves  are  all 
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thickened,  nodular,  fusiform,  convoluted,  twisted,  or  otherwise  distoi 
(Fig,  289),  so  that  a  coil  of  ravelled  and  varicose  cords  \s  formal,  U 
uhulo  being  held  toget&sr  by  fibrous  tissue.     Such  ;i  growth  IB  d 
a3  a  jilexifbriu  neurofibroma.     According  to  P.  Bri'xs  ti 
tain  numerous  nerve-fibres,  and  it  is  therefore  probable  that  new-formed 
-fibres  as  well  as  fibrous  tissue  take  part  in  its  construe: 
Of  the  other  connective-tissue  growths  sarcoma,  myxoma,  and  lipoma 
occur  in  connection  with  the  nerves.     The  external  forms  they  assame 
are  similar  to  those  of  fibroma,  but  they  are  never  multiple. 


PlO.  28»      PlXXIFOHtf  NKtraorilMWMA  OF  THJI  MOBOMi 

(Natural  size:  from  a  drawing  bj/  P.  BRUMS.) 


a,  convoluted  strands  laid  bare  by 

b,  as  they  appear  covered  with  fibrous  ti 


On  neurofibroma?— Virchow,  Krankhafte  Geschunihte  in.  (1863);  Hrrcn< 
Am**r.  Journ.  med.  sci.  1862;  CzERXY,  Arch.  f.  klin.  Chir.  XVii.  1874;  P.  Bat:: 
I'irrfi,  Anh.  vol.  50;  von  RECKLINGHAUSEN,  Ucb.  mult.  Fibrome d.  Haut  Ber! 
1882;  KobNER,  Virch,   Arch.  vol.  93;   LaHMANN,  ibid.  vol.  101;  Nrc.viSE.  J 
eiicy.  of  mrgery  nx  London  1883;  Prodden,  Amer,  Joarn.  med.  act.  \s 
oases);  Courvoisier,  Die  Neurome  Basle  1886  (with  numerous  referent-- 
vasse,  Med.  chir.  Trans,  lxix,  18*8.  Tumors  (fibroma,  fibrosarcoma,  neumfibi 
occur  more  frequently  on  the  auditory  than  on  other  cranial  nerves;  t*ee  V] 
CHOW,  (op.  cit.)t  and  Axel  Key  (Sankildt  of  Nordiakt  med,  Arkiv  XL  1879). 
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ChaYRsse  561,  670 

Curahmann  579,  596,  625 

Cliendle  650 

Cyon  648 

Chevne  (Watson)  201,  204:  361;  564 
Cliiari  1*9:  391,  396,  404,  415:  565,  574, 

Czerny  154:  308,  399:  670 

595,  619,  623,  630,  688,  663 

Da  Costa  665 

Chotiuaky  651 

Dal  linger  185 

Christison  259:  539 

Da  lion  625 

Christ  oph  145 

Damaachino  470:  659 

Church  802,  358 

Damsch  892 

Chvostek  500 

Daiijtiv  526 

Cienkowaky  388 

Uanzel  178 

Clapton  640 

Dan-ate  8,  7,  10:  630,  632 

Clarke  437:  639,  647 

DttaskiewicK(Korvhnti)  667,  668 

Claudius  13 

Dattwvler4«0 

Clans  648 

Davaitie  204,   206.   209,   226.  230,   281, 

Cleland  5:  630,  633 

23  k  985,  240,  230:  003 

Clemens  645 

Da vii la  641 

Coats  636.  659 

Davidsohn  515 

Cobbold  226,  228,  233,  234,  235,  239,240: 

Davles  621 

663 

Day  81 

Cohen  (Sot in)  573 

Dfcbove  537:  626 

Cohn  183,  184,   183,   186,   191,   192,  211: 

Dei  t  era  626,  639 

619 

Dejerine  641,  647,  648,  867,  669 

Cohnheim  18,  19,  21,  22,  86,  27,  30,  33, 

De  la  Croix  190,  630 

36,  47,  62,  VI,  80,  84,   94,  95,  97,  99, 

Demieville  398 

117,  119,  125,   136,  140,  153,  177,  179, 

Demmp  42:  261.  488,  454:  567,  577,  612, 

180,  221:  261,  277,  279,  824,  828,  844, 

613,621,622,623,  888  a,  631 

851,  425,  460,  484,  490:  521,  523,  525, 

Denissenko  640 

526,  530,  531.  540,  556,  584,  588,  589, 

Den  nia  188 

680,  619,  620,  024,  622 

Den  tan  ®38 

Colberg  596 

Depaull3:  607,623  5 

Coleman  440 

Desert  315 

Colin  127,201:  202:  550 

Dessoir  437 

Colonial ti  507 

Dlckiiuon  58,  82:  528,  530,  581.  532.537, 

Colo aan ti  657 

589,  542,  6150,  551,  552,  631,  641,  650 

Golucci  492 

Dleoktrbofl  618 

Cordua  68:  349 

Dilff  271 

Cor  mark  669 

Dittmer  5 

Comevin  208 

Dittrich  587 

Cornil  58,  60,  76,  84.  120,  128,  156,  206: 

Dobbert  668 

258,  292,  206,  328.  332,  342,  344,  891, 

Dodds  625 

425.  471,  490,  491.  498,  50€:  523,  328, 

DdnitzS 

533,  535,  536,  537.  549,  M0,  542,  550, 

Dowse  661 

551,  509,  572,  575,  582,  595,  596,  602, 

Draseh  74 

605,  607,  613,  618,  622,  623,  647,   662, 

Drench  f  eld  490:  530,  602,  618,  641,  647 

663,  668 

648,  650,  659,  663 

Corrigan  582 

Drummond  659 
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Drysdale  185 

Etter  659 

Dubler  069 

Eulenbur-- 

Dubois  023  b 

Eulenberg  048,  867 

Da  Oftiftl  561 

Eve  441: 

r*u  Chile]  272 

Ewald  178,  453:  598,  539,  639 

Duchiimp  249 

Ewart  184,  180,  189,  204,  207 

Duchenne  047 

Ewetzkv,  87,  108,  163 

Duckworth  (Dvee)  400:  623  a 

Exner  625 

Duclaux  191,  201,  219 

Duj?uet  640 

Faggo   (Hilton)  62:  277,  300,   899,  400 

Duhring  359,  367,  377.  392,  396,  399 

550,  698  a 

Dujardin-Rennmetz  659 

Falkenlieim  667 

Duini>nil647.  607,  069 

Falkson  603 

Dumolard  623 

Farre  552 

Duniu  588 

Fauconnean-Defresne  514 

Durand  Ml 

Fauvel  575 

Durante  255 

Fehleisen  204:  375 

Duret  625.  628 

Fehr537 

Durham  868 

Fein  berg  689 

v.  Duacli  MO 

Feld  596 

Duval  889 

Feltz  125,  204:  479 

Duzan  179 

Fen  lev  619 

Fen  wick  453,  460 

Eberth  56,  59,  74,  79,  84,  87,   99,    153, 

Berber  063 

804,  206:  261,  283,  310,  826,  328,  332, 

Fere  625 

344,  474,  492:  539,  542,  556,  587,  602, 

Ferrein  511 

019,  022,  688  b,  888 

Ferrier  625,  626.  027.  041,  646,  047 

-       I                          Ebsteui  28:  517,  531,  585.  550,  552.  555. 

Feuerst&k  584 

556,  561 

FeuerBtack26> 

Wm                               Ecker  17:  408:  621,  625 

Feuatel  592 

f|                                Eckstein 

rick  630 

Edingur  594,  025,641 

Fiedler  503:  640 

Edwards  585 

Filehne202,  457!  598,  645 

Ehebald  HM 

tier  18:  633.  040,  645,  658,  007 

J^_                          Ehrlich  127:  260.  261,  202,  295:  643 

Fischel  206;  320:  539,  542 

•  tiorst  261,    274,  407:  026,  038,  007, 

Fitzail.  219:  562 

668 

Flechaig  025.    626,   627.   630,  033,  848, 

Eickler304:  636 

647,  648,  657 

Eic hated  t  412 

Fleischer  260:  505 

Ekkholt  650 

Fleiachmann.  377,  439,  033 

Eidain  189 

Flench  633,  034 

Eimer55,  850 

Fleming  133 

Binsiedel  667,  668 

Flemraing  46,  74,  75,  84 

Eiselsherg  654 

Flourens  625 

Eiaenlohr  642,  659,  667,  609 

Flournoy  206 

Eisenmann  94 

Foa.255,  201,  318,  498 

Eidridge  577 

Fokker  209 

Eliasohnff  535 

Forel625,  627,  041,059 

Klsflaner  453 

For  mad  MM 

Emmerich  602 

Forster  1,  4,  5,  7.  10,  18:  271,  404:  589 

EnitmTL  91 

544.  604,   807,  619,  022,  023,  025,  890 

Emmmghaus  650 

032 

Engelkei 

Founder  648.  601 

Engelinann  190:  607 

Fox(WUaon)                460 

Engelatedt  601 

Fox  (Tilbury)! 

Eppinger  63,   101,   204:  807.  490:  523, 

Fraenkel  125:  490,  515:  589,  535.  587 

569.  570.  572.  578.  574,  675,  570,  577, 

Fraentzel  613 

694,  604.  022,  663 

Fran  ken  hauaer  261 

Erb   260:  626,    897.  632,    644,    645,  046, 

Franks  567 

647,  848,  659,  003,  607,  609 

Frericha  490,  495,  498,  500,  504.51 

Brief  651 

535,  539.  551 

Erraan  490 

Freund  500:  628  a 

Eh-.H 

Frey  690,  001 

Eturd  191 

Fi  iedberg  18 
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Friedlander  204,  206:  295,  309,  391, 

392, 

Gottz  625 

47-1.  47!<                     542,  544,584, 

596, 

Golubew  86 

COL  609,  838,  667 

Gombault  498:  526,  623,   626,  647,  661, 

FHedleben  888  i 

667 

Frifdmami  839,  650 

Good  hart  302,  490:  565,  607 

Friedreich,  18,  r>s.  BO,  01.  221:  320, 

492, 

Goodsir  87,  94,  174 

513,  515:  530,  620,  631,  637,  647, 

648, 

Gordon  178 

650 

Gore  621 

Friseh  199 

Goeselin  433 

Fritseb  625 

Gottstein  567 

Frobenius  602 

Gowera  260,  295,  828:  625,  641,  648,  650, 

Froisier  688 

659,  661 

Fro  mm  an  n  047,  048,  650 

Grancher  118:  588 

Fronista  17  1 

Grand idier  607 

Fron ni  Qlter  B4  ~» 

Gras-i  23! 

Fiihr  m:\  a 

Graves  572 

Ffirbrin^r  221:  516,  534,  543,  620 

GrawiU  11,  214,  219,  2213,  223,  234:  279, 

Fflrat  3:  575,  577.  585 

436:  522,  528,  539.  550 

FOxstner  625,  633,  637,  04! 

Greenfield   130,204,  206:  271:  530,  539, 
540,  550.  601 

GafTky  189,  204,  203,  206,  209,  211: 

474 

Greenhow  565.  600 

Galabin  530 

Green tea  556 

Galen  88 

Greitl  051.  056,661 

Gal  ton  625 

Grieelnger  $31,  239;  502:  663 

Qtamgf*  35.  51,  OS;  258,259 

Grifflne  84 

Ganguillet  662,  663 

Griffini    622 

Gannet  135 

Grimm  637 

Ganser  64 1 

GroheSlO,  222 

Gimd  859:  520,  531 

Gros  {Leon)  061 

GarlriHi-  190 

Gross  358 

Qmnohcf  584,  542 

GruberlO,  11,  75:  517,  577 

Gaudard  050 

Gruby  411 

Ganle  120 

Grimdler  623  a 

Gaul  tier  550 

Gubler  500 

(tattler  191 

Chidden  522,  625.  027.  081.  041,  646 

GH**r  377.  880,  3ii7 

Guillebeau  37:  324:  526,  528 

Geddes  207 

Gmllemard  239 

Gee  120:  327 

Guilkit  621 

Gegenbanr  623  6 

Gull  63:  279:  526,  539,  623  a,  637,  6.54 

deTmo  1 

GQnabnrK  460 

Qeorjevie  315 

Gunz  631 

Gepprt  609 

GQnther  127:  602,  668 

Gerhnrdt  327.  397,  460:  574,  576, 

578, 

Gurlt  1,  5 

589,  5U1.  007,  662 

Gussenbauer  67,  174;  513:  562 

Gerlach  8,  17,  127:  020,  639 

Guaeertnv  552 

Geasler  667 

Gufcknechfci.21 

Gemmut  523 

Guttiiiumi  613 

Geuzmer  621 

de  Giacomi  618 

Haab204:  564,  025,  641 

Giacumini  025 

Haberkorn  185 

Gibbea  127,  2O0:  613 

Habersliou  498 

Gibler  384 

Hadden  625,  628 

Gierke  434;  627,  639 

Hadlich  633,  038 

Gies  437 

Haeckel  348:  637 

Gilbert  66/ 

Habn  623  b,  625 

Giovanni  292,  299 

Hiiffter  178 

Q  jargewie  153 

Haij?ht  371.  SS3 

GIaaer612,  662 

Ilalford  262 

Glax  97 

Hall  391:  635 

Gb»zier  233 

Hallerft,  M 

Gluck,  007,  668 

Hallier  185,  186,218 

Glupe  H2:  058 

Hallopeau  037 

),  639,  662 

H&llwachi  1 18 

Gull  626 

Hamilton  27,  96,  108,  120:  255,  259,  266, 

a  will 

fitf.  w 

/  M7,  Ml,  6*7,  M,  994 
197,  MS 

830 

» -,  425,  444:  629,  Ml 

I: 

n  II 
11.11  II;   07- 

MM,   197,  201,  338,  206,  283:  007, 


Israel  1S4.  135:  279. 
277 


Jaccottd  292 

Jack.'ton  iHuzhlmes)995l  695 

Jacobi  53" 

JiiiobtOBi  III 

J&lerholm,  633,  647 
Jahn  tfg 

v.  Jakach  661 

Jan i tenon  576 
Jaris<:li  B9S 
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rowitz  625,  638,  639 

i  36:  589 

Lraaaik  651 

wt  594 

en  8:  638 

oy  672,  669 

le  85:  612 

won  279:  523,  536,  536,  539 

iston  514 

t  266:  630,  635,  MS,  650,  658 

iert  188 

ard  10:  623  a,  661 

{8  888 

ens  29 

ennen  265,  453:  542,  582,  602,  603, 

1,  605,  612,  637 

ler  625,  656,  633,  644,  646,  647,  648, 

* 

imerer658 

nenberg  24<h  542,  620 

ri  152:  Soft,  364,  365,  866,  376,  877, 
380,  383.  384,  392,  396,  397,  399, 
402.  406,407,410,411:  567 

Theodor  639,  659 
lowite  87,  88 
fmaon  219:  621,  622 
;ing  204 
sriM 
ule58 
er  inarm  641 

ch  362,  334,  502:  539,  540 
479 
i  186 
.ler  18 
even  637 

(Axel)  79p  99:  460:  533,  628,  645, 
J,  670 

I  (Percy)  613,  669 
i«r  125:  296,  502 
sling:  249 
bbofl  030 
:ea  528 
niBson  561 
221 

•  84,  117,  125,  137,  128,  145,  161, 
1,  178,  183,  184,  185,  186,  188,  201, 
[r  206,  200,  226,  247,  350:  260.  262, 
I.  808,  314,  315,  343,  391,  400,  437. 
K  448,  460,  490,  495,  504,  513,  514, 
S:  517,  518,  534,  539,  540,  542,  550, 
1,  556,  561.  565,  602,  612,  623  a, 
\  633,  634.  642,  656,  658,  662,  663, 

n  68,  74,  76,  86,  119,  120,  125,  186, 
J,  209,  211:  318,  320,  474:  540,  542, 
1,  602,  613,  626,  628,  639 
aenaiewicz  97 
am  648 
ike  440 

•  515 
uff600 
uthe  594 
11533 

ler  131:  670 


Koch  94,  117,  120,  125,  127,  183,  184, 
185,  186,  188,  189,  190,  193,  IlHi,  I  DO, 
201,  204,206,  208,  209,  211,  21!*,  22$, 
250:  890,  473:  602,  606.  613,  632,  645 

Kocher  153,  171,  177,  204:  466:  556,  622, 
623,  623  a 

Knhhausch  178 

Kolm  535 

Kohts  587,  568 

Kolaczek  161 

Kolettsnikow  642,  659 

van  der  Kolk  626 

Kolliker  5,  7,  88,  115:  516,  579,  584, 
623  b,  636,  639,  658,  668 

Koller  631 

Konigll:  621 

Kopp  578,  807 

Koran  vi  605 

Koru  318 

Korte  460 

K6*ter  119,  120,  143,  168,  171,  204:  292, 
299,  316,  391:  612,  613 

Koatjurin  638,  641 

KoLtmann  260 

Kowalewaky  516 

Kraflt  302 

Kratf t-Ebing  645 

Krapelin  637,  656 

Knitter  623  a 

Kraua  647,  659 

Krause  564,  567 

Krauaa47l:  637 

Kraake  89 

K  re  mi  an. sky  664 

Krieger  272 

Kr5nlein  11,  77 

KQcljonmeiBter  221,  226,  246:  575 

Kuhle  572 

KGhn  556 

Kuhne58,  69:  639 

Kiin drat  435,  470:  630 

Kunkel67,  68,  60:  268,  317 

Kupffer  516 

KQss  107 

Kussmaul  206:  292,  453,  470:  550,  600, 
625.  647,  667 

KOasner  498 

Kttttner  679,  584 

Kyber  56,  61,  62,  64:  826,  397 

Laache  258,  261 

Labbe  39SJ 

Lahorde  266 

Lac  h  man  n  663 

Laennec  118:  498:  604,613 

Lahiuann  670 

Lancereaux  130:  277,  295,  3*34,  500:  539, 

550,  623  b.  653.  661,  663,  064,  667 
Landau  45 H:  r»  17 
Landerer  454 
LandoisGSS.  627,  635,  667 
Landau zy  633 
Landaberg*»r  556 
Lantf  376,  392 
Lang©  659 


Umim  Mi  JOT*,  TO.  9* 
iff 

LrwL  »*,  Ztt,  280 

612.  626.  638.  882, 
«::-..  891    889,  $4      •;!<.  MR,  M*  88% 


4W 


i^Uvaot 

Upp»  123 

Upf>l60l,6l9 
Lt«ao<*i  647 

.,  m,  184 

I..H...,  J»,  B7,  «M  14,  4*4,498:  898, 

.  527,  528,  529,  582,  896,  897,  889, 
849,  548,  544,  570,  584,  588,  580 


441 


152,  1M,  161.  183 
282,  292.  4*4,  465.  4TO: 

Maiz*!  74 

Matin rerni  630 
Manfredi400 


Manwil  Mnoiltn  288 
15:  815:  62( 


Maragliano  206 

Maraeoi  886 

Marchand  5,  7,  158,  908: 

535,  588.  858.  565.  604.  618. 

841.888,  888 
Marclitaf  ava  906 

Markwald 

Mai  tin  74,  125,  126:  296:  564, 
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Marti  nache  623 

Muron  266 

M.utini  178 

Murri  530 

Martinotti  646 

Masius36l:  080,688 

Nfixeli  188,  188.  190,  191,  192,  193.  201. 

Maasei  572 

904,  909,  211,  223 

de  Massy  858 

NftftM  UO* 

Mathieu  50tf 

Nasailoff  204 

Matteratnck  471 

Nathan  515 

Maurer 181 

Naunyn  246:  253,  490,  504,  638.  667 

Mauriac  437 

Nauwerck   204:   281,  455:  534,  03\  537 

Maothner  625.  641 

539,   540,   542,  544,  606,  612.  614,  620, 

Mayer  223:  453:  588,  641, 

646,667 

654,  659 

May  lard  585 

Nedopil  4:57 

Mfivr  867 

Neelsen  63:  316,  358:  642,  646 

Mayser  041 

Negell  550 

Neis«er  117,  191.  204,  206,  248:  262:  530, 

Meckel  5,  8 

Mejcnin  231 

564 

Meier  136 

Nelaton  399 

Meinel  600 

Neli^an  437 

Metiche613 

v.  Neneki  183r  184,  191,  104,  197:  479 

Mendel  640.  056 

Nepveu  204 

Mendelsohn  602 

Neubauer  531,  991 

Mendelson  525 

Neumann   8.   7»,   85,  89,  161:  260,297. 

Mei kel  600,  633,  630 

317,  359,  363.  361,   376,  333.  307.  406, 

Meschede  633,  038,  656,  662,  663 

409,  410:  550,  622,  659,  662,  667,  668 

Meyer  288,  292.  207,  474: 

054,  663 

Neupauer  631 

Meynert  625.  627t  633.  639,  640,  6! 

Neu rentier  633,  650 

Michaelis  555 

Newman  517,  523 

v.  Michalovicz  625 

Nicaise  667,  070 

Mfchaod  644 

Ni<*ti  498 

Michel  567 

Nieilen  153:  315 

Mierzejewsky  650,  656 

Niodick  669 

Miller  440 

Nie-pce  621 

Miqiiel  lttS 

Nolen  605 

Minkowski  647 

No  man  400 

Mitchell-Bruce  17 

Nonat   637 

M5biu»  638 

v.  Noorden  523 

Moczulkowsky  SOT 

Normand  231 

Moeli  647 

Nothnagel  470,  470:  589,  604,  625,  635, 

Mogltni*528 

669 

Moinel  567 

MoleschoU  35 

Obertneyer  207 

Monimsen  542 

Oberateiner  625,  628,  635,  638,  640,  645 

v.  Monakow  627,  641,  667 

Oellacher  5 

Monod  18.  149 

Oeller  288 

Montegnzza  35 

Oemler  201 

Monti  570 

Oerfcel  204:  425:  542,  575,  669 

Moore  181:  402,  515:556 

Oldham  153 

Morgan  619 

Ollivier  526 

Morin  247 

Mori  son  400 

Oppenheim  648,  669 
Ord531.  623  a 

Moritz  667 

Oordt  (Van)  128 

Morris  552,  663 

Ormerod  047,  648 

MoBler  260,  988,  833,  327, 

828:  550,  575 

Orth  1,  8.  13,  69,  1X4,  195,  127,  204:  271, 

Mosro  628,  635 

285,  292.  994,  B84,  342,  482,  501:  570, 

Mott  (Valentine)  399 

587,  595,  605,  606,  613 

Moxon    165,  174:  277,  207,  490,  500:  550, 

Osier  556,  630.  662 

SS5,  650.661,  663 

Oasikovszky  490 

Mugge206:613 

Otto  642,  650 

Mu  hr  631 

Over  beck  525 

Muller   127.  147.  165,  20fl 

,  226:  261.  272. 

Owen  233 

460:  605,  013,  621,  622 

,  638,  645,  646, 

998,  '»'►.' 
Man  k  262.  490:6V' 

999 

Pasenstecher  231:  316:  620,  685 

Murchison  328,  343,  490, 

495:  572,  669 

Paget  42, 71,  80,  86, 89,  94,  107,  138,  146, 
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147.  149,  165,  171,  173,    178,    181,  233: 

Poulin  292 

680,  033 

Pramberger,  579 

Pagliaui 

Prazmowski  186,  188 

PaiikritinsG07 

Prevost  849 

Panwh  025 

Proujeanaky  247 

Panum3.  5,  7,  18,   178,   190,   197:  460: 

Prince  513  " 

580,  030 

Prior  472 

BappSBI 

Priestly  74 

Parker  01i» 

Pro  oat  607,  659 

Parooa  281 

Pruddeo  67  o 

Parrot  603 

Puichaud  623 

Parsons  621 

Pullar  859:  659 

Pasteur  183,  186,  188,  191,  201,  206,  209, 

Purjeaz  603 

2'2U 

Purtscher  041 

Paulizkv  61 

Putin ta  340 

Paul  us  184 

Putjatin  277 

PautyMkl  520,  528 

PQtz  133:  433:  605,  618 

Pawlinoff  007 

Pye-Smith  261 

Payne  150:  504:  622 

Peacock  271,  272,  309 1  579 

Quain  52:  495 

Pearson  600 

Quincke  881,  268,  304,  315, 317,  850,  48 

Penzolrlt  M0,  261,  453,  454:  565 

181 

Pepper  514 

Quinquaud  261 

Percliapjie  656 

Perewersef!  550 

Raab  255,  631 

Peri  517 

Babe  818 

Perls  1,  3.  7,  9,  12.  13,  68,  85,  153.    154, 

Itidcl  itfe  053 

156,    i?:;.  174,  194,  199,204,  226,  231, 

Kalfe  531 

848:  316,  400,  504:  522,  523,  533,  539, 

Ramdohr  607 

619,  630 

Ranke  632.  659 

Perroncito  220,  201                               • 

Ranrier  52.  86,  70.  84.  89,  120.  188, 1« 

Peters  68]  B89 

156:  858,  201. 

Peterssijti-Borstel  510 

528,  589,  5M),  551,   86n 

Petrioa  625,  662 

607,  618,  623,  039,  062,  663,  887,  868 

Petters  315 

Raphael  531 

Peyerani  667 

RattiK  250 

PieiiTer613 

Rauber  5 

Pfitzer  888 

Rauchfuss  271 :  569,  570,  578 

Pfle«er  633 

Kauschenbiieh 

Pflug  135:618 

Rayer  383:  517,  539,  550 

Philippeau  687,  668 

Raymond  613,  647 

Pierret  888,  640,  647,  548 

Raynaud  204 

Piersnn  02.5.  009 

Reali631 

Pick   025,   630,  633,  637,  644,  848,647, 

Rebsamen  334 

04*.  650 

v.  Recklinghausen  63,  99,  154,  205:841 

Pinel  5*9 

892,  397,  39H,  399,  439,  453,  511,  51< 

Pin  tier  152:  622 

595,  645,  650,  670 

Pit  res  885,  647,  669 

Red  fern  BR 

Platen  539 

Reese  219:  223:  490 

Poels  605 

Rehn  8:  458 

Pnt'ns^en  453 

hel  13,  152 

Poland  133 

ReidlS 

Pollack  650 

Reil  271 

Pollard  680 

Bernhardt  51:  619 

Pol  lender  206 

Reinke  190 

Ponflck  81,  114,  135:  260,  261,  262,  966. 

BeUinger  637,  881 

968.  302.  314,  822,  328.  849,  436:  580, 

Reiaa  490 

534,  888.  542,  618 

Remak  76. 174.  178;  607,  068 

Popoff  498.  659 

Ren an t 662 

Pnpow  641,  667 

Rettelheim  654 

PoBner  498:  523,  533,  639,  662,  588 

Retzius70:  628,683,688 

Puspelow  152 

Ben  bold  436,  439 

Poster  437 

Re u as  96 

Potain  343 

Beverdin  84:023  a 

Pauchet  261 

Reynolds  685 
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Rheiner  570 

Sahli  659 

Ribbert  520,  521,  522,  533,  539,  540,  542, 

Sakakv  648 

610.  630 

SalkmVaki    191,  197:  479,  400:  531 

,  532, 

Richard  206 

579 

Richaud  406 

Salter  441 

Rtehet  625 

Salvioli  260,  318,  498:  602,  689 

Ricknrds  530,  556 

Samuel  80,  04.  03,  96,  97:  539 

Riedel  855;  628 

Samuelsohn  641 

Riegel  577,  579,  504,  613 

Sauiueisoo  277 

RiehL  574 

Sander  630,  633,  641 

RieBS  204:  263 

Sanders  250 

Rindfleiach  43,  50,  66,  76,  81,  84,  85,  80, 

Sanderson  vBurdon)  04,  95,  99.  119 

,120, 

109,  114,  117,  110,  120,    125,  150,  165, 

225,  153,  186,  180:  328:  025,  653 

173,  174,  204:  261,  296,  888,  502:  530, 

Sanquirico  623  a 

534,  539,  573.  5*2,  587,  613,  610,  632, 

Hansom  282 

647,  650,  660,  663,  664,  668 

8anti  Sirena  667 

t,  Rinecker  661 

Battler  163 

Ripping  637 

Sautidby  533,  539,  565      f 

Rividta  80S 

Savage  637 

Roberta  100,  104:  513;  517,  523,  530.  532, 

Sawyer  517 

530,  552,  555,  561 

S&xinger  552 
Schachowa  535 

Roberta  J.  B.  555 

Robin  260:  556,  600,  628,  663,  664,  667 

fldfafttoStl 

Robinson  376:  523,  567,  641 

SoijafFer612 

Roellinger  688 
Roger  650 
Kolion  633 

Set  Kits  562 

Schech  574 

Sokede  8,  ISO 

Unhrer  179:556 

Scheiber  367 

Rokitaosky  58,    149:271,514:539,578, 

Soharer  2,59 

586,  604,  610,  021,  037,  650,  663,  664 

Scheube  660 

R6U  023  a 

SohiefTerdeeker  626,  638, 646 

Rollet  517 

Schitf  M  ".  857,  84 

Rome!  ae  re  591 

Sehklarewaky  27,  96 
Schlesiuger  C36.  637 

Bow  577,  622 

Bwenfatoh  lWi  202,  884,  453:  669 

So  1 1  to.-wbr  r  ge  r  B  8 1 

Rosenberger  Il5,  196,  21! 

Schmidt  85:  252,  201,  4H5,  498:  600, 

631 

Rotenstein  C17,  526,  539,  550,  620 

SchruidUein  550 

Rosenthal  661 

Schmidt- RimpW  641 

Robs   38^:   625,   026,  637,  028,  030,  631, 

Sehmiodeberg  191,  197 
Schniizler607 

641,  617,  669 

RMbftOh  196:  579 

Sehopfhagen  637,  639 

Roszahegvi  201 

Sch5n  668 

Roth  9:  302,  304.  305,  464,  510:  674,  628, 

Schdntein  409 

630,  638,  662,  669 

Schott  854 

Rottenstein  440 

Sdmtte  190 

Ron  is  405 

Schottelius  570,  576,  577.  600,  601. 

818, 

Roufltan  125 

610 

Rovida  533 

Schreiner  200 

Roy  279,  H18:  521 

Schroeter  101 

Ruboni  513 

Sell roetter  075,  578 

Rudneff  58 

SchrSn  171 

Ruble  612,613 

Sch u berg  470:  664 

Runiler  143 

Schuehardt  526 

Rumpf  639,  650 
Runeberg  520,  523 

Schuchart  591 

SchQIe  630,  650,656 

Runge  605 

Schuller  132 

Rnppert  266:  600 

v.  Schulihesa-Rechberg  277 

RQtimever  648 

Sehultz  255,  256,  308 

BttMltMl 

Schultze  5:  253:  531,  626.  633.  637 

646, 

Rustizky  664 

647,  648,  651,  656,  659,  662,  667 

Ryneck  97 

Schultzen  490 

Schnlz  52:  844,  858,  400: 647 

Sabourin498;556 

Schuifce  64 

Saocbarjin  607 

Schuppel   110,   I  >o,    U7:   342,  401, 
504,  510,  512:  605,  637,  662,  664 

500, 

Sachs  2t2,  315,  218,  220,  223:  625 

1062 


X    OF    AUTHORS    CITED. 


(The  numbers  refer  to  the  articles.) 


Schuhe  491 
Schuu  539,  607,  618 
ScliGUenberger,  223 
Schwalbe  63ft,  (526.  627,  028,  63d 
Schwarck  470 
Schweigger  388 

Schweninger  84,  135:  435:  601,  912 
Sell  wimmer  437 
Scoda  633 
Scott  531 
8criba266 
Sedgwick  516 
See  (Germain)  618 
Seegen  612 
Seguin  625 
BeiU472 
Selitfwohn  600 
Selvili  6.56      , 
Bemmor  196.  301,304,209 
Semmola  539 
Semper  516 

Senator  278:  523,  531,  539,  542 
Senftleben  106,  115:  255 
Senger  6o2 
612 
Bennani  613 
Shepherd  606 
Shittileworth  633 

Ih)U1  885:  551 
Sigelftil 
Siemens  651 
SilbemutnQ  605 
SimmerlingC48 
Si.M-n  94,  125,  174:  400:  551,  552,  678, 

633,  637,  656 
Simon  646 
Simons  498 
Bimpton  14 
Singer  696 
SkwortzotT  098 
Slavjanskv  26(>:  600 
Smith  154:  523,  542,  556,  600,  626,  628, 

639 
Smith  (Everett)  648 
SocotoiT  320:  579 
Sokolow  156 
Sollv  047 

Sommerhrodt  574,  596 
Sonderegger  Ml 

Bonne&borg  13 

Souths   550 

154,  103:  366,  334,  600 

206 
516 

630,664 
458:631 


Stein  266:  D62 

Sterner  471:  570,  633.650 

SteinrQek  668 

Bteintlial  550,  561 

Sternberg  194,  204,  602 

Steudener  88,  166:  570.  578.  623  6, 

Steven  543 

Stewart  648,  656 

Stewart  (Grainger)  537.  539. 

St.  Hilaire  (Geoff  m 

Stieda  250:  623  b,  63*9 

Stilling  94:  3)5:  619:  627 

Stirling  (325,  627 

St.  Lager  629  a 

Stoffela.  647 

St6hr  442 

Storck  578 

Strasburger  74,  75,  76,  84 

Strauss  537 

Streckeisen  621 

Strelzoff  m 

Strieker  79,  86,  95.  99 

Stroganow  292,  380 

Stromeyer621,  658 

Struck  208 

Strtknpell  515:    637,  647,  64S,  951, 

659,  669 
Struthei  8  1 7 
Sturge  659 
Sturges  604 
Bturra,  656 
S  u  chard  205 
Surre  498 
Sussdorf  605 
Sutton  63:  279:  526,  539 
Szyraanowski  631 

Talko681 

Takacs  647 

Talma  292:  528 

Tappeiner  125:  262:  601,  60*3^j 

Taruffi  271 

Tautain  277 

Taylor  261.  457,  490:  687 

Teppel  327 

Teuffel  498,  512 

Thierf  elder  858.  490.  495,  496:  5W 

Thiersch  109,  171,  181:  402 

Thin  367.  380.  39  >,  400,  403.  407: 

Thoma  95,  96,  97,  181:    258,    261, 

288,  892,  467:  522,  526,  539 
Thomas  206:    533,  634,    542, 

623  b 
Thomson  600 
Thomson  (Alien)  516 
Thorn  551 
Thorspecken  453 
Thudichoxn  668 
Tiegel  185 

v.  tieghem  185,  196,  180 
Tiesler  660 
Tiffany  607 
Tiggea  056 
Tillmamis  5,  11,85,  108,  109,    115. 

285:  667 


INDEX   OF    AUTHORS   CITED.                                           1063 

(The  numbers  rej 

er  to  the  articles.) 

Tills  85 

514:  530.  531,  539,  544,  550,  551,  552, 

TtmnJ  204,  206:    261,  317,  492:    623  aa 

556,  561,  565,  568.  570,  574.  577,  587, 

667 

580,  60i>,  607,619,  621,  6                 j3ci. 

Tnhbold  572 

623  b,  628,  631.  632,  B33,  684,  636,  887, 

Told  t  066 

648,  650,  658,  660,  661,  662,  064,  069, 

Tunintaai.Crudeli  204,  206 

670 

Tornwaldt  507 

Vogel  94:  437:  531,  532 

Tuurtieux  6M2 

Vogt  IT0,  033 

T oussauit  201,  206 

Vuigt  10 

Touton  371 

Voi*inri6l,  656 

Toy  n  bee  654 

Voit  0 J,  19 1,  201:  485,  490:  531 

Trail  be  101:  270,  495:  523,  526,  539, 

,591, 

Volkmann  56*,  567,  577 

596.  600,  601 

Vrolik  1 

Trovers  86 

Vulpian  641,  647,  667,  668 

Trelat  18 

Trendelenburg  204 

Wagner  56,  59,  62,  120,  128,  129,   206: 

Treub  G69 

316,   !S27,  358,  383.  428,   136,  |7«f  491, 

Treves  120:  342 

498,  500,  515:  526,  534.  639,  542,  570, 

Tri  pier  625 

696,  6U2,  604,  607,  619,  023  a,  633,  661 

Trojanowaky  582 

Wasrataffw  532 

Trompetter  293 

v,  Wahl  453:  612 

Tachirjew  659 

Waldenburg  U8,  125,  250 

Trousseau  201 ,  328, 344,  573 

Walder  206 

Tuczek  048,  656 

Waldeyer  84,  161,  171, 173,  178,  264,206: 

TQngel  633 

260,  316,  358,  490,  50-1:  556 

Turck  569,  574,  576,  578,  626,  627, 

646, 

Waldatein  247:  261 

647,  656 

Waller  96:  646,667,  668 

Turner  17,  Q2:  277,  315,  633,  639,  659 

Waller  B.  C,  540 

Tyndall  193 

Wall i a  99 
Wardeli  222 

Ungar  579 

Wargunin  612 

Uniia  128:  371,  385,  888,  404 

Warns  399,  402 

Unruh  542 

Wartman  87 

Urliehs  209 

WHsaerlhal  13 

Uakoff  440 

Watney  623  b 

Uakow  277 

Webber  669 

Utthoff  528 

Weber  86,  125:  437,  438,  500:  591,  664 
Weddel  618 

Vacca  95 

Wedl  9:  440:  642 

Vacher  204 

Wegner  115,  120,  152:  315,  437,  438,  490 

Vailtard  346:  669 

\\  .  iiliselbaum  556,  567,  600,  801,  612, 

Vullat  332 

619,  665 

Vallienne  11 

Weidaer  883 

Valsuani  1 1 

Weigert  13,  36,  96,  128,  179,  204,  207: 
288,  296,  814,  3M,  371,  388,  425,  504: 

Vandyke  Carter  232 

Vanlatr26h  638,667,  668 

518,  528,  533,  534,  535,  536,  539,  543, 

Varint  437 

556.  570,  613,  623,  653,  665 

v.  Widen  657 

Weil  174:  577,  579 

Veraguth  596,  601,  612 

Weir  437 

Verneuil  13,  154:  402 

Weir- Mitchell  667.  668 

Verriera  605 

Weisa  639,  647,  050 

VevHsiere625 

Weiaagerber  194;  523,  533,  539 

Vierling,  578,  607 

Welander  564 

Vierordt  579,  633,  647,  669 

Welch  568 

Villaret  600 

Weleker  17 

Viilemin  125,  183:  594 

Weller  659 

Virchow5,  8,  13,  14,  30,  35,  48,  56 

1,58, 

Wendt  161,  233 

61,    62,  68,  72,  76,  77,  78,  80,  81 

,  84. 

Werner  618 

85.  87,  89,  90,  94,  114,  117,  118, 

125, 

Wernicb  193,  201.  209,  211:  474 

127,  128,  131,  136,  138.  145,  146, 

147, 

Wernicke  695,  637,  644 

149,  150,   152,  153,  154,   156,  165, 

171, 

r,  Werra  528 

177,  179,  201,231,  233,  247:  tfS, 

260, 

Wesener  515 

272,  287,  299,  305,  314,  320,  328, 

332. 

Weat631 

834,  343,  344,  392,  899,  400,  425, 

437, 

Weatphal  625,  639,  633,  637,  646,   647, 

.        488,  439,  441,  457,  460,  483,  495, 

500, 

648,  650,  656,  657,  659,  661 

1 
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Wever  327 
WeyUOO 

Whipham  536,  637 

Whistler  574 

White  623  a,  637 

Whitehead  470 

Whitley  500 

Wi^derii6fer  453,  458 

Wiener  63:  332:  638 

Wieukowski  315 

Wiklorowsky  460 

Wilbrand  625 

Will*  630,  633 

Wilks  IC5,  181;    281,  277,  297,  321,  328, 

491,  500;  539,  660.  601,  663,  664 
WilIUiniBOO,  158:  556 
Willigk  589 
Wilson  136 
Wilson  (Erasmus)  408 
Wintlle  535,  556 
v.  Winiwarter  97,  117:    292,  343,   346, 

490:  622 
Winkel  262 
Winogradow  318 
Wioternitz  367 
Window  3 
WitkowBki  637,  645 
Wittieh  800:  023  b 
Wolberg,  667,  068 
Wolf  565 
WTolfenden  650 

Wolff  88,  177,  197,  201,  204,  209:  647 
WnlffliuRel  189,  190 
Wolfler  471:  517,  621,  622,  623 
Wood  204 

Woodbead  (Sims)  436:  647 
Woodward  470 


Wooldridge  85 
Worms  647 
Wucherer  281 
Wulff  504 

Wunderlich  343: 

v.  Wyss84,  108, 

514:  613,  654 


653 
125,  206:  883,  480, 


Yeo  (Burney)  125 
Yeo  (Gerald)  625 
Youatt  138 

Zacher633,  687,  651,  656 

Zaeslein  261 :  602 

Zahn  61,  140,  179:    252,  261,  425, 
595 

Zander  279 

Zangger  206 

Zenker  38,  153,  222,  229,  238. 
261,  304,  449.  490,  4!»s.  513;  579, 
600,  036,  637,  638,  650,  658,  663, 
065 

Zesas  623  a 

Ziegler  28,  37,  59,  61,  68,  85.  86. 
109,  110,  115,  119,  120, 
150,   156,   173,    174,   179,    184,  11 
255,  208.  277.  281,  288,  87H, 
437,  444:  526,  539,  575.  600,  604. 
613.  628,631.633,637,  648. 

Zielil  806,  613 

v,  Ziemssen  449,  460:  569,  570, 
575,  576,  653 

Zuckerkandl  567,  568,  584 

ZQlzer  204 

Zunder  490 

ZQrn  226:  575 
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abnormalities  of  the  heart  270  sqq 

adhesive  inflammations  352 

of  the    kidney  517    sqq 

adipose  tissue,  growth  of  85 

(see  malformations) 

adiposity  50 

abrachius  10 

feci  d  Unit  elatinum  220 

abscess  100,  lie 

legagropili  470 

alveolar  440 

aeYobious  fungi  188,  206 

bronchopneumonia  611 

aetiology  of  goitre  623  a 

lung  005 

agenesis  of  brain  630 

metastatic  116 

agnathia  8 

of  brain  653,  654 

agrotis  segetum  222 

of  kidney  543 

ague-cake  321 

of  liver  493  sqq 

air,  bacteria  in  the  103 

of  oesophagus  450 

in  blood  265,  266 

peri  nephritic  543,  554 

air-passages,  structure  of  566 

spleen  322,  324 

albinism  365 

stomach  457 

albumen,  excretion  of  520 

tonsils  442 

albuminuria  523,  198,  533,  538  sqq 

tuberculous  428 

albuminoids,  pur  refaction  of  191,  193 

absorption  by  peritoneum  349 

alcoholic  fermentation  212 

of  serous  effusion  352 

fermentation  set  up  by  mu- 

acardiacus  1$ 

cor  219 

acarus  folticulomm  225 

fermentation  set  up  by  yeasts 

Ecabiei  2i">,  413 

223 

accessory  lobes  of  lung  585 

algro  212 

suprarenale  640 

alimentary  tract  Sect  vn.  (Part  n.) 

thymus  gtand*  633  b 

alkalies,  corrosion  by  450T  457 

thyroid  glands  621 

aJlantois  516 

achlrus  10 

alopecia  407 

ach orion  Schonleioii  232,  410 

alternation  in  mould-fungi  218 

achroma  365 

alum  most  a  600 

acids,  corrosion  by  450,  457 

alveolar  abscess  440 

acne  405 

colloid  247 

albida  404 

colloid  of  liver  507 

mentagra  405 

ducts  584 

rosacea  360 

sarcoma  161 

sebacea  403 

alveoli  of  lung  584 

acrania  7,  61*0 

amelufi  10 

actinomyces  '222 

amoeba  coli  250 

actinomycosis  134,  135,  222,  436 

rotatoria  250 

of  lung  618 

amputation,  intrauterine  10 

acute  miliary  tuberculosis  123 

nerve-changes  after  641 

atrophy  of  the  liver  204 

amputational  neuroma  154,  668 

Addison's  disease  362,  565 

amyelia  630 

adenia  328,  344 

amyloid  change  of  bladder  561 

adenocarcinoma  169,  173,  431,  462,  478, 

change  of  heart  275 

512 

change  of  kidney  537 

adenoma  106.  167  sqq 

change  of  liver  491 

false  422 

change  of  lung  505 

of  intestine  478 

change   of   lymphatic  glands 

of  liver  502 

832 

of  mucous  membrane  431 

change  of  mucous  membrane 

of  sweat-glands  402 

417 

of  thyroid,  621 

change  of  spleen  325 
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amyloid  change  of  thyroid  633 

aortitis,  acute  292 

change  of  vessels  388 

apex  of  lung  in  phthisis  616 

con.  ret  ions  61 

aphasia  025 

degeneration  57  sqq 

aphemia  625 

degeneration,  results  of  60 

aphtha?  433 

degeneration,  seat  of  59,  09 

aphthous  stomatitis  433 

substance,  nature  of  59,  62 

aplasia  of  the  liml 

substance,  reactions  of  58 

Of  the  brain  680,  633,  641 

amyotrophy  640 

apneumatosis  591 

amyotrophic  lateral  sclerosis  647 

apoplexy  27,  304 

anaemia  19,  2oS,  281 

cerebral  636 

of  brain  635 

pancreatic  518 

of  kidney  524 

pulmonary  586 

of  liver  483 

aprosopia  8 

of  lung  586 

apus  10 

collateral  22 

arachnoid  628 

anaemic  necrosis  40 

arachnida'2J5 

necrosis  from  atheroma  300 

arachnitis  656 

anagmbms  fungi  188 

archenteron  348 

anasarca  23 

area  Celsi  407 

in  nephritis  539 

argyria 

anastomotic  aneurysm  151,  289,  301 

arg\  rism  70 

varixlSl 

argyrosis  of  kidney  630 
archinencephalia  630 

anchylostoma  duodenale  231,  479 

nneneephalia.  7,  630 

arsenic,  causing  fatty  change  53 

Aneurysm  301  sqq 

arterial  trunks,  defect  of  271 

of  basilar  arteries  603 

hsematoma  306 

dissecting  309 

arteries,  syphilis  in  130 
arterio-capillary  fibrosis  27ft,  099 

false  308 

miliary  636 

arterioles,  hyaline  change  in  288 

■i 

of  heart  284 

arteriosclerotic  kidney  526,  526 

aneurysmal  varix  301,  311 

arteritis  291,  29:.* 

angina  442 

deformans  299 

Ludovici  447 

syphilitic  295 

angiolithic  sarcoma  663 

arthropoda  235  sqq 

angioma  148,  312 

ascaris  luiubricoides  228,  479 

congenital  179 

my  s  tax  228,  479 

lymphatic  153 

ascending  degeneration  of  cord  646 

■ 

of  brain  663 

ascites  23,  350,  497 

of  liver  504 

chylous  31 

Of  mouth  438 

ascococcus  185 

of  skin  401 

ascogonium  216 

1. 

angiosarcoma,  myxomatoses  163 

ascopore213.  216 

plexiform  161 

ascus216 

1 

angnillula  stercoralis  (rhabditis)  231 

aspergillua  glaucus  216,  221 

angular  gyrus  624 

tiavescens  etc.  219,  80 

1 

anhydrsemia  258 

asteatosis  403 

annectant  convolutions  624 

ataxy,  locomotor  647 

1 

anomaly,  congenital  1 

atelectasis  of  lung  591 

J 

ant  b racos is  600 

atheroma  causing  aneurysm  80S 

anthrax  (see  bacillus  anthracis)  199 

of  endocardium  276 

i     WL 

genesis  of  206 
history  of  206 

of  vessels  288,  297  sqq 

(sebaceous)  404 

intestinal  477 

atheroma  ta  (congenital)  8 

simplex  405 

atheromatous  ulcer  297 

specific  390 

atresia  ani  464 

symptomatic  206 

of  great  vessels  271 

vaccination  in  201 

of  intestine  468 

anthen'dium  218 

urethra  519 

anus,  imperforate  464 

atrophic    pigmentary     induration    < 

aorta,  aneurysm  of  303 

stomach  456 

degeneration  of  287 

cirrhosis  of  liver  496 

inflammation  of  290 

proliferation  46 

primitive 

aortic  bulb  270,  271 

atrophy,  active  47 

in  mouth  437 
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atrophy,  of  inaction  47 

bacteria  in  hepatic  abscess  494 

of  anterior  horns  640 

inflammation   excited   by  198, 

of  brain  638,  640 

189 

of  cerebrum  040 

in  health  194 

of  cerebellum  640 

in  kidney  520,  543 

of  cord  540 

in  intestine  479 

of  heart  273 

in  leprosy  392 

of  intestine  468,  470 

in  lymphatic  glands  335 

of    kidney     (congenital)    517, 

mutability  of  188,  208,  209,  211 

(anaemic)  BBS 

non-pathogenouH  1H7 

of  liver  483,  485  sqq 

pathogenous  185,  196,  188                            i 

of  liver,  acute  yellow  489,  490 

iu  pemphigus  384 

of  lymphatic  glands  33 1 

in  phlegmon  390 

of  mucous  membrane  417 

in  purpura  hemorrhagica  361 

of  nerves  607 

in  smallpox  388 

passive  47 

specific  natal*  of  208,  208 

pigmentary  45,  46 

in  splenic  abscess  322,  324 

serous  46 

in  stomach  453 

simple  43,  45 

in  syphilis  391 

of  spleen  325 

text  oral  changes  caused  by  200 

of  stomach  455 

in  urine  558 

trophoneurotic  47 

bacterial  action,  theories  of  210 

of  vessels  288 

bacterium  decalvans  407 

attenuation  of  vims  901,  211 

lineola  185,  205 

attraction  theory  of  inflammation  84 

subtile  211 

autochthonous  thrombus  253 

termo  185,  189,  182,  205 

autosite  13 

balantidium  coli  250 

axis-cylinder  666,  667 

baldness  407 

barber's  itch  411 

bacilli  in  cholera  473 

Basedow's  disease  623  a 

of  anthrax  390 

bed-bug  226 

of  typhoid  474 

bed-sores  33 

bacillus  amylohacter  186 

gangrenous  390 

anthracis  185,  186,  188, 189, 180, 

belladonna-rash  367 

188,  206 

beriberi  669 

anthracis,  transmutation  of  211 

bezoars  479 

lepra?  131,  185,  186,  206 

bile  in  blood  259,  268 

malaria?  185,  206 

bile-ducts,  cancer  of  503 

cndeimitis  200 

in  Ham  mat  ions,   etc.   of    506 

subtilk  185,  186,  211 

new-formed  497 

of  glanilers  618 

of  typhoid  206 

of  tubercle  in  glands  342,  613 

bile-pigments  69,  481 

in  gall-atones  508,  509 
hilnarxia  heematobta  239 

of  tubercle  in  lung  606,  811 

of  tubercle  in  sputum  613 

in  blood  265 

of  tubercle  in  vessels  296 

in  kidney  557 

tuberculosis  120,  127,  186,  206 

biliary  abscess  493,  495 

(Ft*.  80) 

colic  510 

detection  of  127 

concretions  508  sqq 

bacon  liver  57,  491 

hepatitis  496 
infiltration  of  kidney  530 

spleen  325 

bacteria  188  Mgq 

bilirubin  268 

biology  of  188  sqq 

in  gall-stones  508,  508 

in  air,  soil,  etc    193 

blliverdin  in  gall-stones  508,  500 

in    catarrh    420    (see    bacilli, 

birdVnest  body  172 

micrococci) 

bladder,  development  of  616 

classification  of  183 

dilatation  of  563 

l                     diffusion  of  18 J 

disorders  of  558 

effect  of  agitation  on  190 

malformations  of  518 

effect  of  heat  on  188 

tumors  of  562 

effect  of  light  on  190 

blastomycetis  223  sqq 

effect  of  poisons  on  190 

blebs  $70 

effect  on  nutrient  liquid  191 

bleeders  28 

in  endocarditis  281 

blisters  370,  871,  872,  381 

in  erysipelas  375 

blood,  a  tissue  251 
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blood,  air  in  265,  266 

bronchiolitis,  exudative  579 

•casta  in  urine  553 

bronchitis  819 

changes  in  25$  sqq 

bronehobhMjnorrho."  i 

coagulattun  of 

bronohoce). 

composition  of  201,  258 

bronchopneumonia  596,  509,  610 sqq 

-corpuscles,  changes  in  260  sqq 

bronchorrhcBA  579 

hyperplasia  of  258 

bronzed  skin  362,  565 

impurities  in  263  sqq 

bronzing  67 

parasites  in  265,  266 

brood-capsules  (ecchinoooocos)  915 
brood-ceils  76 

-pigments  68 

-plates  252,  261,  263 

brown  atrophy  of  heart  278 

vessels,  growth  of  new  86 

induration  of  lung  587 

-vessels  in  tabes  dorsalis  648 

bubo  391 

-vessels,  wounds  of  256  (see  Tea- 

hard syphilitic  842 

sels) 

suppurating  337 

blood  and  lymph  Sect.  i.  (Part  n.) 

bulbar  nuclei,  atrophy  of  640 

and  lymph,  functions  of  251 

paralysis  647,  659 

bloody  sweat  361 

bulla?  (sec  blebs  and  blisters) 

lihitptaitvhin  85,  252,  261,  263 

bullous  emphysema  594 

body-cavity,  development  of  U4$ 

Burdach,  columns  of  626 

boik406 

burn,  blisters  from  370.  372,  881 

bones,  growth  of  88 

burns,  effect  on  blood  983 

metaplasia  of  91 

regeneration  of  88 

cachexia  of  tumor  141 

bothriocephalua  coid.it us  240 

strumipriva  623  a 

cristatns  849 

cadaveric  poison  197,  390 

hit  us  249,  479 

caissoii'paralvsis  645 
calcaneus  (talipes)  11 

botrytiB  bassiana  222 

*  IhJts !  226 

calcareous  deposits  64,  65 

bovine  tuberculosis  127,  206 

deposits  in  bile-ducts  508t 

Bowman's  capsule  510,  680 

deposits  in  kidney  888 

bra  in -disease,  lymphatics  in  269 

deposits  in  pancrv 
514 

brain,  amentia  of  U3o 

atrophy  of  638,  IM0 

compression  of  644 

dej>                   *seh»28S 

concussion  of  645 

caic              .60 

contusion  of  645 

calcarine  fissure  624 

degeneration  of  638 

calcification,  after  necrosis  SI 

disorders  of  629  sqq 

of  lymphatic  glands  81 

histology  of  689 

of  brain  688 

hy  per  rem  ia  of  635 

of  thrombi  254 

hypertrophy  of  688,  881 
inflammations  of  652  sqq 

of  vessels  288,  897 

calculi,  biliary  508  sqq 

malformations  of  6iJ0  sqq 

Intestinal  479 

membranes  ol 

pancreatic  514 

parasites  of  66  sqq 

calculous  pyelitis  555 

sclerosis  of  fi-10,  050,  651 

calculus,  siili vary  448 

softening  of  639,  642 

vesical  560 

structure  of  624  sqq,  639 

urinary  560 

syphilis  of  661 

callosities  894 

tuberculosis  of  660 

canal  of  Wiraung  B 

tumors  of  662 

canalization  of  thrombus  255 

vessel*  of  623 

canals,  biliary  480 

wounds  of  658 

cancellous  osteoma  147 

bridge-building,  paralysis  in  645 

cancer-cells  170 

B right's  disease  53d 

cancer,  endothelial  316,   858,  868; 

disease    and    cardiac    hyper- 

(see carcinoma) 

trophy  279 

of  lymphatic  gla 

disease   and    vascular    hyper* 

of  serous  cavities  808 

trophy  289 

of  skin  402 

bronchi,  disorders  of  579  sqq 

stroma  170 

bronchial  vessels  584 

cancroid 

gland*,  tuberculosis  of  618 

dry  404 
cancrum  oris  434 

bronchiectasis  579,  582,  588 

bronchiole  584 

canities  365 
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canker  in  cattle  135 
cantharidea,  blisters  from  881 

gastric  ulcer  from  459 
cystitis  from  501 
capillary  aneurysms  305 

ectasia  805 
capillaries,  growth  of  86 
capsule  of  Bowman  510,  520 
of  Glisson  tM 
internal  025  (Fig.  245) 
external  625  (Fig.  245) 
caput  medusoe  4137 
carbonic  ucid  poisoning  259 
carbonic  oxide  poisoning  259 
carbuncle  405 
carcinoma   166,  170  sqq 

aetiology  of  181 
growth  of  171 

of  intestine  473  (see  cancer) 
of  liver  503 
of  meninges  663,  664 
metastases  in  174 
of  mucous  membrane  431 
of  oesophagus  451 
of  pancreas  515 
of  serous  membrane  358 
of  skin  403 
of  stomach  461,  462 
varieties  of  178 
cardiac  ganglia,  changes  in  277 

hypertrophy  and  renal  disease 

279 
hypoplasia  272 
malformations  271 
polypus  85$,  277 
thru  hi  bonis  258 
caries  of  teeth  440 
carnincation  of  lung  592,  604 
car  oogonium  216 
carrter-cells  114 
cartilage,  growth  of  87 

laryngeal,  disease  of  576 
met  aplasia  of  91 
caruncle  564 

k caseation  30 
after  necrosis  34 
in  tubercle  118 
of  lung  598 
of  lymphatic  glands  332,  333, 
342 
casta  in  urine  523,  533,  KB 
caseous  pneumonia  COG 

necrosis  of  lung  611 
catarrh  55 

I  desquamative  103 

purulent  102 
serous  102 
of  intestine  470 
of  larynx  570 
of  lung  597 
of  mucous  membrane  420,  431 
of  nose  567 
of  oesophagus  450 
of  stomach  456 
catarrhal  stomatitis  433 


cavernous  angioma  150 

angioma  of  liver  504 
metamorphosis  150 
caudate  nucleus  025 
cauliflower  excrescences  561.  575 
cavities  in  lung  (aee  vomica,  bronchi- 
ectasis) 616 
cebocephalia  630 
cells,  division  of  74,  75 

multiplication  of  80,  81 
cell-nests  HO,  172 
cellulitis  390 

micrococci  in  204 
pelvic  669 
central  fissure  of  cerebrum  624 
lobe  of  cerebrum  634 
nervous  system  Sect.  ix.  (Part 

iU 
red  atrophy  of  liver  483 
centrum  ovale  625 
cephaloeele  631 
cercaria236,  239 
cercomonas  250 

in  lung  620 
iiitestiualis  479 
cerebellum  624,  »>,'; 
cerebellar  tract  626 

atrophy  610 
cerebral  access  653,  654  (see  brain) 
atrophv  640 
axirfOil,  620  (Fig,  247) 
vesicles  630 
cerebrospinal  meningitis  653 
cerebrum  624  (see  brain; 
cestoda  840  sqq 
chalicoais  600 
chalky  concretions  05 
chancre  123 

(hard)  391,  564 
(soft)  or  chancroid  391,  564 
Charcot**  crystals  2 IK),  579 
cheilognathopalatoachisis  8 
chicken-pox  388 
chigoe  or  c  digger  226 
chilblains  887,  889 
chionvphe  Carteri  232 
chloasma  36i 
chloroma  162 

chlorosis,  anaemia  of  253.  261 
Egyptian  231 
hypoplasia  in  272,  286 
cholecystitis  513 
cholera  473 

auhvdneinia  in  258 
cholesteatoma  161,  663 
cholesterol  54 

in  gall-stones  508,  509 
chondroma  146 
choroid  plexuses  628 
chronic  parenchymatous  nephritis  539, 

544  sqq 
chronic  ulcer  of  stomach  450 

ulcer  of  duodenum  471 
chylous  arwites  31,  350 

hydrothurax  31,  235 
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chyiuria,  from  filarial  235 
cicatricial  tisaue  88,  lOQ 

tissue,  growth  of  103,  109 
cicatrix,  after  necrosis  81 

in  blood-vessel  865, 

syphilitic,  of  liver  499 
ciliata  250 
cimex  leciuariu 
cinnabar  in  bljod  266,  267 
circuUtiou  of  kidney  52  J 
cirrhosis  of  liver  497  sqq 

of  lung  581,  Jm,  588,  604,  611f 
814 

pancreas  515 
cirrhotic  kidney  520,  539,  547  sqq 
cirsoid  Aneurysm  3ul 
cisterns  of  subarachnoid  628 
Clarke's  vesicular  columns  626 
clmiBlrum  625 
clavities  407 
clavus  394 
cleft  palate  8,  567 
'clegs'  226 

Clostridium  butyricum  186,  188,  193 
clots,  post-mortem  1MB 
cloudy  swelling  48 

swelling  of  heart  274 
swelling  of  kidney  584 
swelling  of  liver  488 
club-foot  II 

coagulation,  intravascular  352  sqq 
coagulative  m  86 

coal-dust  in  blood  866,  266,  267 

in  lungs  ooo 

coccidium  2u0 

in  lung  620 
coccobacteria  183 
eceilao  ilnx  47 J 

Cohnheiins  embryonio  theory  of  tu- 
mors 17  7  sqq 
colic,  biliary  510 

renal  531,  555 
colitis  47  L 

collapse  of  lung  591  sqq,  610 
collier's  lung  6oQ 
colliquative  necrosis  40 
colloid,  aiveolar  507 

cancer  of  intestines  478 

cancer  or  stomach  462 

casts  525,  533 

degeneration  56 

degeneration  of  thyroid  623 
combined  degenerations  of  cord  647 
comedones  404 

of  mouth  439 
commissures  of  brain  625 
commotio  cerebri  645 
compensatory  hypertrophy  of  kidney 

m 

composition  of  blood  251 
compression,  softening  from  644 
concentric  globes  172,  663 

concretio  pericardii 
concretions,  amyloid  61,  &JS 


concretions,  biliary  508 
LntaaaoaJ 
paucreuiic  514 
saliva  iv 
urinary 

concussion  of  brain  and  cord  645 
condyloma  129 

acuminatum  394,  564, 
endocystki  400 
latum  379 
congenital  encephalitis  633 
herma  465 


hypertrophy  II 
philis  ol 

tuberculosis  612 


syphilis  of  liver  500 


tumors  178 
congestion  21 

of  brain  035 
of  kidney  523 
of  iiver  48.* 
of  lung  586,  60S 
of  spleen  819 
con  id  i  a  213 
oooidiophon  215 
connective  tissue,  metaplasia  of  91 

tissue  regenerate: 
connective-tissue  tumor  138 
contagious  disease  . 

disease,  evidence  of  .>( 
nature  of  virus  in 
contracted  kidney 
contraction  of  stomach  I 
convolutions  of  cerebrum  62- 

243,  244) 
cord  (spinal),  atrophy  of  639,  640 
(spinal),  compression  ol  644 
(spina) .»,  concussion  of 
(spinal),  contusion  of  0 
(spinal),  iiiriitimuations  a 
(spinal),  mal formations  of  630, 
(spinal),  sclerosis  of  646,  647, 

619.  650,  651 
(spinal),  softening  of  61 
(spinal >,  structure  of  0 
(spinal),  tuberculosis  of  660 
(spinal),  wounds  of  658 
cordyoeps  militant; 
cornea,  mould-fungi  on  221 
cor  villosum  352 
corns  394 

cornua  of  cord  626 
corim  cutaneum  394 

am  radiata  625 
coronary  embolism  277 
corpora  albican tia  627 

amylacea  61,  638 
Ariintii,  degeneration  of  976 
geniculata  627 
quadrigemina  627 
corpus  oaUosam  624 

eallosnm,  absence  of  6 
corpu 
corrosion  of  o- 

of  stomach 
corrosive  poisons  on  akin  889 
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cortical  centres  625 

cysts,  pancreatic  514 

coryza  567 
crab-louse  226 

renal  561 

serous  358 

cranial  nerves  620,  627 

of  trachea  578 

craniopagus  13 

craniorachischi*is  7 

dandriff  403 

cranioschisw  7,  6-0 

daughter-cysts  (cchinococcus)  246 

cretinism  623  a,  6S4 

Da  value's  septicaemia  204 

criminal  brain  694 

decubitus  33 

croup  570 

decubital  necrosis  of  larynx  576 

croupous  exudation  102 

necrosis  of  pharynx  450 

inflammation  of  intestine  470 

necrosis  of  skin  390 

inflammation  of  larynx  570 

defects  of  the  heart  270 

inflammation  of  lung  597 

of  the  vessels  271 

inflammation      of      mucous 

definitive  inflammation  34 

membrane  423 

degeneration,  amyloid  57 

inflammation  of  nose  567 

col  Jo  id  56 

inflammation  of    oesophagus 

dropsical  49 

450 

dropsical  of  kidney  535 

inflammation  of  BtomacU  457 

fatty  50 

crura  cerebri  6lJ7 

gelatinous,  of  nerve-cen- 

crural hernia  465 

tres  63B 

crusts*  368,  373 

gray,    of     nerve-centres 

cuJicidia  226 

639 

cultivation  of  bacteria  186,  211 

hyaline  63 

*  hyaline-fibrous'  63 

cuneuH  624 

cunicult  in  scabies  225,  413 

Jardaceous  57 

cutis  seuea  362,  565 

mucoid  55 

i  yanosis  271 

parenchymatous  48 

cyanotic  atrophy  of  liver  483 

secondary,      of       tracts 

induration  of  kidney  523 

616 

cyclopia  7,  567.  630 

vitreous  63    , 

cyclone,  host  of  Guinea-worm  234 
cylinders  in  urine  523,  M 

waxy  68 

degenerations  of  brain  638 

cylindrical  aneurysm  801 

of  heart  273  sqq 

epithelial  cancer  178 

of  liver  488  sqq 

cylindroma  163,  173 

of  lung  505 

of  brain  663 

of  lymphatic  glands  330 

cystadenoma  168 

sqq 

of  thyroid  631 

of  neuroglia  639 

cystic  hygroma  438,  439 

of  pancreas  514 

sarcoma  448 

of  suprarennla  565 
of  spleen  335  sqq 

cyBticercus  celltilosce  243,  244 

cellulosee  in  brain  663 

of  vessels  287  sqq 

celluloses  in  kidney  557 

Belters'  cells  639 

cellulosa?  in  lung  620 

demarcation,  line  of  34,  41,  115 

of  brain  663 

dementia  paralytica  648,  650,  657 

of  heart  285 

demode  x  225 

racemosUB  243 

folliculorum  404 

of  serous  membranes  358 

dental  osteoma  441 

cystine  calculi  532 ,  560 

deniigerouB  cysts  441 

cystitis  561 

deposits  in  kidney  529  sqq 

cystocele  (vaginal)  563 

dermatitis  366  sqq 

cystoma  168 

contuhiforrnis  367 

m unilocular,  of  thyroid  623 

exfoliative  377 

cysts  71 

dermatolyeis  399 

apoplectic  636 

dermatomycosis  409 

biliary  511 

dermoid  cysts  71,  178 

dermoid  178 

tumors  358 

following  necrosis  34 

descending  degeneration  of  cord  643 

of  intestine  464,  470 

desmobacieria  183,  186,  206 

of  jaws  441 

desquamation  373 

laryngeal  575 

desquamative  catarrh  103 

meningeal  637 

destruction    of    blood-corpuscles    269, 

muccui:  422,  431),  446 

868,  318 

• 
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development  of  blood-vessels  86 

of  urinary  organs  516 
dexiocardia  272 
diabetes,  kidney  in  535 
1  ipse tnia  in  250 
diapedesia  27,  96 
diaphragmatic  grooves  on  liver  483 

hernia  467 
dicephalus  14 
diffuse  aneurysm  301 
nephritis  541 
sclerosis  651 
dilatation  of  bile-ducts  510,  511 
of  branch 
of  capillaries  305 
of  heart  878  sqq 
of  intestine  41*8 
of  oeaophagu*  440 
of  pancreatic  ducts  514 
of  stomach  453,  454 
of  trachea  577 
diphtheria  443,  444,  570 

and  myocarditis  284 
coagulative  necrosis  in  88 
micrococci  in  204 
nephritis  in  540,  542 
paralysis  in  66W 
diphtheritic  endocarditis  281,  283 
inflammation  38,  103 
nillummation  of  intestine 
470 
•  inflammation  of  larynx  570 
Inflammation   of   mucous 

membrane  424.  425,  443 
inflammation  of   oesopha- 
gus 406 
inflammation   of  stomach 
45T 
diplobacteria  185 
diplococcus  184,  185,  602 
diprosopuB  14 
dipygtia  15 
direct  cell-division  76 
discoloration  of  skin  862 
disinfectants  190 
disinfection  by  heat  189 
disintegration  of  blood-corpuscles  262, 
268,  318 
cysts  of  71 
dislocation,  congenital  11 
dispora  Caucasica  1*6 
dissecting-room  warts  390 
distoma  haematobium  239 

haematobium  in  kidney  557 
hepaticum  237 
lunceolatum  238 
ringeri  620 
diverticula  of  bladder  519 

of  intestine  464.  468 
of  oesophagus  449 
dochmius  duodenal  is  281,  479 
dorsal  stratum  of  cerebral  axis  627 
dracontiasis  234 
dracun cuius  medinensis  234 
dropsy  23 


dropsy  of  gel  I -bladder  511 

of  serous  cavities  350 
dropsical  degeneration  49 

degeneration  of  kidney 
lacunae  of  cord  637 
drv  inflammation  of  serous 

352 
dry-rot  220 
ductus  arteriosus  271 

BotallJ  271 
duodenitis  471 
duodenum,  ulcer  of  471 
duplicitas  anterior  14 
posterior  15 
duplication  of  bladder  519 
of  limbs  17 
of  central  canal  of 
of  mammary  glands  I' 
of  ureter  .r>17 
of  viscera  17 
dura  mater,  haemorrhage  of 
mater,  hygroma  Of  664 
mater,  inflammation*  of  664 
mater,  structure  of  628 
mater,  tumors  of  664 
dust-cell*  600 

diseases  600 
dwarfs  6,  43 
dyschromatosis  362 
dysentery  421,  472 

hepatic  abscess  in  493 
dystopia  of  kidney  517 

ear.  mould-fungi  in  the  221 
eburuated  osteoma  147 
ecchond  roses  14G 

of  larynx  576 
ecchymoma  361 
ecchymoses  26.  261 
echlnoooccus  cysts  345 

granulosus  246 

hydatidosus  246 

multiloci! 

Bcoleci  pari  ens 

tenia  245 

vetenuorium  246 

of  heart  285 

of  brain  663 

of  liver  607 

of  lung  620 

of  serous  membranes 
ectasis305 
ecthyma  385 
ectogenoug  virus  203 
ectophytes  182 
ectopia  cordis  9,  273 

(ecstrophia)  vesica*  9,  519 
ectozoa  182 
eczema  385 

marginatum  411 
efflorescence  of  skin-disease 
effusions  26 
effusion  in  serous  cavities  350,  354 
Egyptian  chlorosis  231 
elephantiasis  arabum  315,  893,  898 
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elephantiasis,  congenital  399 

enlargement  of  lymphatic    glands  838 

grsecoriim  131 

of  spleen  321,  323,  327  etc*                 ; 

onitii  (see  leprosy) 

oi  l>  in  phut ic  glands  341 

enosrosis  147 

embolic  abscess  257.  267 

entecio  fever  474 

urn NUJUB  30 2 

enteritis  470 

infarction  37 

en  terocy  stoma  464 

pneumonia  605 

enteroliths  471,  479 

tuberculosis  of  lung  600 

enteromy  costs  bacteritica  477 

embolism  80 

entophytes  183 

of  kidney  527 

entozua  182 

of  lung  590 

eosinophilous  cells  260 

of  spleen  624 

epencephalon  880 

embolus  257,  263. 

ependymal  sclerosis  650 

embryonic  hypothesis  177  sqq 

ephelia  302,  866 

epidemic  cerebrospinal  meningitis  653 

emphysema  of  lung  503,  594 

epidermal  pearl -n  ITS, 

empusa  222 

epidermic  globes  172.  398,  603 

etnpy MM  ;;:*1 

epidermidophyton  376 

encephalitis,  congenital  638 

epigastrius  13 

purulent  054,  058,  659 

epignathus  13 

encepbaltjcele  7,  681 

epileptic  brain  634 

encephalmd  cancer  173 

epipygns  13,  14 

(medullary)  cancer  of  sto- 

epifitaxis 20,  567 

mach  402 

epithelial  casts  533.  558 

encephalomalni  in 

catarrh  420 

en  chondroma  146 

pearls  172.  60S 

of  skin  401 

tumors  138.  166  sqq 

endarteritis  293 

epithelioid  cells  in  granulations  106 

endemic  goitre  023  a 

cells  in  tubercle  119 

endobronehiti*  581 

epithelioma  170,  172 

endocarditis  280  sqq 

(adenocarcinoma)  431 

micrococci  in  204 

(cancerous) 402 

endocardium,    degeneration    of     375, 

[ii'lliisvuiii  400 

276 

of  mouth  438 

endocystic  condyloma  400 

epithelium,  growth  of  84 

endogenous  gemmation  70 

regeneration  of  84 

viral  203 

epispadias  519 

endoneural  m  666 

epizoa  182 

ciiduphlebitiH  293 

epulis  439,  441 

endosporium  215 
endothelial  cancer  316,  358 

equinus  (pe.s)  11 

erectile  tumors  150 

endothelioma  101,  316 

tumors  oi  noon 

melanodes  QM 

ergotism  648 

of  meninges  003,  604 

erysipelas  375 

endothelium  of  serous  cavities,  its  na- 

laryngitis in 

ture  348 

micrococci  in  204,  375 

of  vessels  as  impurity  in 

erysipelatous  stomatitis  \.f,:\ 

blood  888 

er>  thorns  680,  a00 

of  vessels  in  organization 

muliilDi  mi'  367 

MO 

nodosum 

of  vessels  in   thrombosis 

essential  anremia  258 

253 

etat  erihte  037,  613 

j       engastrtus  13 

etat  nutminrlt'ttH,'  u{  stomach  456 

engorgement  21 

eihmoosphatta  030 

Of  brain  635 

eurotium  aspergillus  216,  221 

of  glottis  571 

eustachian  valve,  d» v dopment  of  270 

of  lid&ev  588 

eustrongylus  gi^is  231 

of  liver  186 

In  kidney  557 

1                            of  lung  606 

exanthemata,  rash  in  367 

Of  spleen  323 

excentnc  hypertrophy  278 

engoitement  602 

excitability  of  cells  78 

enlarged  prostate  504 

exfoliative  dermatitis  :J7  7 

enlargement  of  heart  278 

exophthalmic  goitre  023  a 

or  liver  492,  466 
24 

exosporium  215 
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oxostoeis  147 

fibroid  induration  of  lung  (eee 

extraneous  matters  in  blood  961 

induration  of                           .nU? 

matters  in  lymphatic  glands 

341 

334  sqq 

induration  of  pancreas  515 

extravasation  20 

induration  of  spleen  321 

cysts  of  7  I 

induration  of  stomach  445 

extroversion  of  bladder  519 

uterine 

exudation-corpuscles  112 

fibroma  142 

exudation  from  serous  membranes  350, 

molluscum  39ft,  070 

;J54 

fibromyoma  168 

in  skin  disease  368 

fibroneuroma  EKM 

exudations,  inflammatory 

fibroplastic  deu*'                1  135 

inflammatory,      re-absorp- 

fibrosarc                LOO 

tion  of  112 

fibrous  hyperplasia  «»f   br:un  and  cord 

inflammatory  varieties  of 

102 

hyperplasia  of  liver  496  rqq 
hyperplasia  of  lymphatic  glands 

faecal  abscess  408,  471 

ftecea,  parasites  in,  479 

hyperplasia   of    mucous    mem* 

false  adenoma  422 

bra  iK-  188 

aneurysm  308 

hyperplasia  of  stomach  456 

nxembrtute  86,  103 

-ue,  growth  oi 

membranes   in  croupous    inflam- 

tissue, regenenitit.il  of 

mations 

filaria  in  blood  265, 

membranes    in  serous  inflamma- 

in ki 

tions  352 

medinensis  2-Si 

passages  564 

sanguinis  nomiiiii  235 

farcy  133 

tilobacteria  186 

fat-embolism  of  lung  588 

fissura  abdominnlis  | 

fat  in  blood  259,  264,  306 

vesicae  519 

fatty  casts  533 

fistula  colli  congenita  8 

degeneration  50  sqq 

in  ano  471 

degeneration,  cau-v  of  59 

salivary 

degeneration  of  brain  638 

fixed  tissue-cells  in  cicatrization  111 

degeneration  of  endocardium  275 

flagellata 

degeneration  of  heart  274 

degeneration  of  kidney  536 

Flechsig's  zones  025 

degeneration  of  liver  486 

floating  kidue 

degeneration  of  lymphatic  glands 

liver 

332 

flukes  230 

degeneration  of  pancreas  514 

atelectasis  591 

degeneration  of  vessels 

cysts  of  kidney  "A 

enlargement  of  heart  279 

infiltration  50,  53 

13 
follicular  ulceration 

kidney  536^  545 

live:- 

ulcers  47u 

favus  222,  410 

folliculitis  barbae  405 

femoral  hernia  465 

fo mites  202 

fenestration  of  valves  283 

foot-and-mouth  disease  433 

ferro-albuminoida  268 

foramen  ovale  170 

fermentation  (see  bacteria)  191,  223,  224 

foreign  bodies  in  lymphatic  glands 834. 

fibrin  85,  253 

fibrinogen  252 

bodies  in  trachea 

fibriunpla&tin  252 

ki  distances,     re  absorption     d 

fibrinous  blocks  in  spleen  324 

113,  114,  115 

exudation  102 

fowl-cholera  202.  204 

inflammation  of  serous  sur- 

freckles 302,  896 

face- 

Friedreich's  disease  (hereditary  tabes  1 

necrosis  B 

048 

fibroblastic  cells  in  organization  255 

frontal  lobe  624 

cells  in  arteritis  295 

fungi,  classification  of  212 

fibroblasts  85 

in  stomach  453 

in  granulations  106,  109 

fungous  tumor  ltf7 

fibroid  induration  of  heart 

fungus-disease  of  India  323 

induration  of  liver  49ft  sqq 

funiculus  gnu 
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f unieulus  cuneatus  626 

Goll,  columns  of  626 

fur  of  the  tongue  221,  433,  437 

gonococcus  564 

furfuraceous  desquamation  873 

gonorrhoea  204,  564 

furrows  of  brain  024  stjq 

gonorrhoea!  endocarditis  281 

furunculi  405 

gout,  deposits  in  66 

fusiform  aneurysm  301 

lead-poisoning  and  526 

kidney  in  526,  581.  585 

gad-flies  226 

goxttte  militaire  564 

gall-bladder,  anomalies  of  482 

granular  casts  533 

dropsy  of  51 1 

(cirrhotic)  kidney  526,  547  sqq 

inflammation  of  512 

(cirrhotic)  liver  497  sqq 
ependymal  sclerosis  650 

gall-stones  508 

ganglion-cells  of  cord  626 

laryngitis  570 

ganglia  of  nerveB  666 

granulation-tissue  105 

gangrene,  drv  41 

growth  of  108 

hospital  3110 
moist  42 

granule-carrying  cells  51 

granuloma  117 

of  lung  598,  603 

granulomata,  infective  117  sqq 

gangrenous  bed -sores  390 

gravel  531,560 
Graves1  disease  623  a 

emphysema  42 

Inflammation  426,  445 

gregarmosis  pulmonum  620 

gastradenitiB  401 

gray  degeneration  639,  650 

gastric  polypi  455  (see  stomach) 

gray  induration  of  lung  593 

ulcer  459 

grayness  of  hair  365 

gastritis  456 

grinder's  asthma  or  rot  600 

gastromalacia  463 

grutum  364,  404 

ga^troschisis  9 

uuinea-worm  234 

gattin?  204 

gum-boil  484,  140 

gelatinous  cancer  of  stomach  462 

gumma  129 

infiltration  of  lung  617 

gummata  of  brain  661 

degeneration  639,  654) 

of  heart  868 

gemmation  in  cells  76 

of  liver  499,  500 

In  yeasts 

of  lung  607 

genesis  of  tumors  177  eq<i 

of  spleen  327 
of  throat  444 

germ -theory,  evidence  for  203 

giant-celled  cancer  173 

of  vessels  295 

giant-cellu  76 

gummatous  hepatitis  500 

in  granulations  108 

node  180 

in  tubercle  119 

pneumonia  607 

in  sy  phi  lis  128 

ulcer  391 

glanders  133 

gynaecophoric  canal  239 

larynx  574 

gy ri  of  cerebrum  624  sqq 

tang  618 

mucous  membrane  430.  568 

hmmatemesis  26 

glanders- bacilli  618 

lue  mat  id  row  is  361 

gleet  564 

hie  matin  68 

gliacoceus  185 

hsematoblasts  35,  252,  261,  263 

glioma  145,  669 

hematocele  26 

gliomyxoma  663 

bfflmatogenous  neghxitftfl  538  sqq 

glio&arconia  663 

hxematoidm  68,  268 

glomeruli,  development  of  516 

hematoma  26,  306,  361 

functions  of  520 

arterial  308 

glomerulo-nephritis  540,  545 

of  dura  mater  664 

gloaaitus  434 

of  pancreas  513 

glossocele  437 

hsematometra  26 

glossc-labio-pharyngeal  paralysis  659 

ha^matopota  pluvialis  226 
hematuria  26 

glossophytia  437 

glottis,  oedema  of  571 

endemic  239 

tumors  of  575 

from  filariee  235 

Ghige's  corpuscles  112 

haemoglobin  68 

glycerine  on  kidney  530 

infarction  of  kidney  530 

glycocholic  acid  481 

proportion  in  blood  258, 

glycogen  481 

261 

giy oogenous  degeneration  of  kidney  535 

proportion  in  blood  after 

goitre  621  sqq 

removal  of  spleen  318 

I 
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haemoglobinuria,     after     hemorrhage 
319,  520,  580 
epidemic  262 
ex  peri  men  till  520 
intermittent  203,  268 
paroxysmal  262,  S 
hsemoperieardiam  30 
haemophilia  86 

hypoplasia  in 
neonatorum  2- 
haamoptofi  or  haemoptysis  20,  590,  013 
haemorrhage  20 

aneurysmal  804 

by  rupture  (apoplexy)  27 

from  mtieourj  membranes 

Hi 
from  serous    membranes 

349 
of  brain  686 
of  lung  589 
of  pancreas  513 
of  dura  mater  664 
of  stomach  458,  460 
of  thyroid  623 
of  thymus  62tf  b 
hemorrhages  of  skin  361 
haainorrhagic  diathesis  28 

ion  of  stomach  458 
exudation  103 
infarct  36 

infarct  of  kidney  527 
infarct  of  lung  589 
infant  of  spleen  894 
infiltration  of  kidney  530 
infiltration  of  liver  184 
infiltration  of  lung  589 
inflammation   of  serous 

membranes  353 
nephritis  544 
softening  of  brain  643 
haemorrhoids  149,  306 

ihorax26 
hair,  disorders  of  407,  408 
hair-balls  479 
hairy  men  408 
hairV  tongue  437 
'hard  sore' 128 

hare-lip  8 

EambenMtrahiung  627 

h*v~baciUi,  transmutation  of  <see  badl- 

T*«btiUs)2U 

W*d  of  tape- worm  240 

•boorniaUties  of  370  sqq 

VMorysm  of  m 

'    lion  Of  273  sqq 

of  918  sqq 
IT  of  274  sqq 

,  of  $90  sqq 
iojr«0sqq 


(The  number*  refer  to  the  article*.} 


heart,  sclerosis  of  277 
Hiz^  of  872,  278 
tumors  oi 
heat,  effect  of,  on  skin  881 

effect  of.  on  blood  263 
hemianopsia  625,  641 
hemicephalus  7 
Henle's  loops  520 
hepar  mobile  i 
hepatic  abscess  493.  494,  495 
artery,  closure  of  484 
hepatization  of  lung  597,  603 
hepatitis  403  sqq 

artificial  498 
biliary  498,  519 
gummatous  500 
indurative  496 sqq 
purulent  493  eqq 
sequestra ns  498 
syphilitic  499,  500 
tuberculous  501 
heredity  of  phthisis  619 
hereditary  tabes  do  real  is  648 
hernia  464.  465 

cerebri  7,  631 
funis  9 
hernial  aneurysm  302  308 
herpes  cireinatus  367 
iris  367,  883 
simplex,  lubialis  etc. 

',  411 
zoster  371,  383 
heterologous  tumor  138 
heteroplasia  83 
heteroplastic  tumor  188 
hide-bound  condition  396 
high  tension  of  arteries  in  apoj 
hirsuties  408 
histioid  tumor  138 
histology  of  brain  and  cord  639 
hob  nailed  liver  497,  496 
Hodgkin's  disease  328,  344 
horn  ceo  plastic  tumor  188 
homologous  tumor  138 
horns  of  gray  matter  in  cord  69ft 
horns  of  the  skin  394 
horse  shoe  kidney  517 
hospital  gangrene  890 
Hunterian  chancre  391 
by  a  I  523,  533 

change  of  heart  276 
changeof  lymphatic  gi 
change  of  Teasels  288 
change  of  vessels  in  bi 
degeneration  63 
necrosis  8 
*hyal  in-fibrous"  degeneration  63 
hydatid  cvst  345,  248 
hydatids  210, 

of  brain  668 
of  heart  285 
of  livi  r  .M»7 
of  lung  ■ 

of  serous  mem  bran 
hydremia  258 


mm 
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hydremic  plethora  25 

hypostatic  engorgement  of  luag  586 

hyrir  vhilirubin  08 

pneumonia  589 

hydrocele  colli  8 

hydrocephalus  63 I,  637 

ichthyosis  397 

Ming  acrania)7,  630 

sebacea  403 

chrome  8fi8 

icterus  69,  259,  471,  498,  512  (see  jaun- 

hydrencephalocele 7,  631 

dice) 

hydromyelia632   637 

gravis  490 

hydronephrosis  518,  552 

gravis  kidney  in  535 

hydropericarflium  85Q 

neonatorum  69,  530 

hydrophobia,  encephalitis  in  659 

idiocy  634 

hydrops  88 

idiopathic  anemia  258,  261 

hydrorachis  7,  632 

skin  diseases  359 

hydrothorax  KM 

ileitis  471 

chylous  81 

imperforate  anus  464 

hygroma,  cystic  4o8,  439 

impetigo 

of  dura  mater  664 

impurities  in  blood  263  sqq 

hypaJfouminosjB  MB 

inhaled  600 

hyperemia  10 

incarcerated  hernia  466 

appearances  of  20 

inclusio  ftetalis  13 

collateral  31 

incompetence  of  the  ostia  venosa  270, 

idiopathic  21 

288 

of  kidney  532 

incrustation  64 

of  liver  483 

indigo  calculus  532 

of  lung  586 

indigo-carmine,  excretion  of  520 

of  mucous  membranes  415 

indirect  cell-division  74 

passive  21 

induced  thrombus 

of  serous  membranes  349 

indurated  chancre  391 

of  skin  360 

induration  ardmtte  614 

of  Bpleen  319,  328 

induration  of  heart  277,  284  (see  fibroid | 

by  perineals  258 

of  kidney  526,  539,  547  sqq 

hyperostosis  147 

of  lung  587,  592 

hyperplasia,  cdl-processes  in  73  sqq 

of  lymphatic  glands  337,  340 

of  bronchi  581 

indurative  hepatitis  496  sqq 

of  heart  278 

pancreatitis  515 

of  liver  492 

peribronchitis  581 

of  lymphatic  glands  341 

infantile  paralysis  659 

of  mucous  membrane  418 

infarct  26,  30 

of  skin  393 

infarction,  embolic  37 

of  spleen  888 

of  kidney  527,  628 

of  vessels  289 

of  lung  589 

hypertrichosis  408 

of  spleen  324 

hypertrophic  bronchiectasis  582 

infective  diseases,  clarification  of  202 

cirrhosis  of  liver  498 

diseases,  organisms  in  203 

hypertrophy,  congenital  18 

grauulomata  117  sqq 

cell-processes  in  72  sqq 

granulomataof  mucous  mem- 

numeric al  72 

brane  428  hi  pi 

simple  72 

infectiveness,  marks  of  117 

of  bladder  688 

infiltrating  tumor  137 

of  liearL  278.  i'T'J 

infiltration  with  salts  64 

of  kitinev  522 

inflammation  93  tqq 

of  lirer492 

altered  blood-current  in 

of  stmuaeh  455 

96 

of  tongin 

attraction  theory  94 

of  vessels  289 

causes  of  98 

'  hyphae218 

definition  of  93 

hyphomycetes  212  sqq 

diapedesis  m  96 

in  skin  409 

dilated  vessels  in  96 

in  stomach  453 

exudation  in  96 

hypophysis  cerebri  665 

later  stages  of  104  sqq 

hypoplasia  of  heart  272 

migration  of  blood-ceils 

of  spleen  321 

in  96 

of  vessels  286 

necrosis  after  100 

hypospadias  510 

neuropathic    theories  of 

hypostasis  21 
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inflammation,  recovery  after  104 
repair  after  9» 
stasia  in  in  J 
symptoms  of  93 
temperature  In  97 
terminology  of  101 
texturul  changes  in   99, 

varieties  of  101  * 
vascular  changes  in  05, 96 
inflammations  of  gall-bladder  512 
of  brain  652  sqq 
of  cord  653  sqq 
of  heart  880  MM 
of  in  0,471,472 

of  kidney  538  sqq 
of  liver  493  iqq 
of  lung  596  M|i| 
of  lymphatics  814 
of  meninges  652  sqq 
Of  mouth  488 
of    mucous  membranes 

419  sqq 
of  nerves  669 
of  oesophagus  450 
of  pancreas  51*. 
of     serous    membranes 

3~)1  sqq 
of  skin  366  sqq 
of  spleen  820 
of  stomach  456 
of  throat  442  sqq 
of  vessels  290 
inflammatory  Infiltration  101 
(edema  102 
oedema  of  brain  637 
oedema  of  kidney  541 
stimulus  99 
tissue  105 
in  fundi bulum  of  kidnev  520 

of  lung  584 
infusoria  350 
inguinal  hernia  465 
in  hn  la  lion  -diseases  600 
inhalation  in  phthisis  612 
initial  slerosia  of  syphilis  391 
injuries  of  liver  483 

of  spleen  330,  896 
of  vessels  256 
inoculation  in  anthrax  201 

iti  fowl-cholera  201 
in  septicaemia  196,  201 
insane  brain  634 

■  226 
intention,  first  110 

second  110 
inter-brain  627 
intermedio- lateral  tract  (36 
internal  capsule  625 

ruia  407 
interstitial  hepatitis  496  sqq 
inflammation  101 
nephritis  526,  543 
intestinal  calculi  479 

diverticula  9 


intestinal  m  16,  477 

obstruction  :■ 
in  test  me  463  sqq 

anomalies  of  464 

cancer  of  478 

concretions  oi 

hernia  of  465,  466 

inflammations  of  4 

mycosis  of  477 

parasites  of  479 

syphilis  of  170 

tuberculosis  ««f  475 

tumors  of  478 
intima  in  thrombosis 
intra  pari  eta  I  furrow  624 
intussusception  469 
inversio  vesicae  9,  519 
iron -com  pounds  in  blood  96) 
in  liver 
in    lymph 

in  spleen  318 
iron  in  morbid  pigmentation  6* 
Irritabiliti 
iscliSBtnia  81 

ischemic  softening  of  brain  642 
ischiatic  hernia  465 
ischiopagiiA  IS 
island  of  Bell  624 
itch,  buttttfl  411 

common  413 
Ltob-Saaeol 
Ixodes  ricinus  225 

ianiceps  12 

jaundice  69.  259,  362.  513 
catarrhal  471 

from  i.'irrh«isis4fl8 
malignant  490 

kakke  669 

karyokinetic  cell-division  74 

karyolvtic  flgui 

keloid '399 

Addison's  899 
cicatricial  899 

keratoma  897 

kidney,  argyrosis  of  530 
atrophy  of  01 
biliary  in  tilt  ration  of  530 
calcareous  deposits  in  532 
degenei  534  aqq 

deposits  in  529  sqq 
development  of  516 
disorders  of  .V, 
embolism  of  027,  52* 
fatty  536.  545 
gouty  535 

granular  526,  547  aqq 
ha 

haemorrhage  Infilirml 
hvperwmia  of  689, 
iti  diabetes  566 
inflammations  of  5 
leukemic  in  nitration 
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kidney,  ma! formations  of  510  sqq 

leukopathia  365 

mottled 

leukoplakia  437 

necrosis  of  535 

Ley  den's  crystals  579 

parasite*  of  55? 

lice  226 

pigments*;  infiltration  of  590 

lichen  406 

structure  of  520 

haemorrhagicus  361 

surgical  554 

pilaris  887 

syphilis  of  550 

syphiliticus  379 

tuberculosis  of  549 

urticatus  367 

tumors  of  556 

lichenes  212 

uratic  infiltration  of  531 

lienal  leukaemia  260,  328 

uric  acid  io  531 

ligature,  thrombosis  from  855 

white  545 

ligula  nodosa  249 

linear  albican  tea  864 

labyrinth  of  kiilney 

Ungual  psoriasis  437 

Laennec's  cirrhosis  498 

Iipsemia359 

lateral  sclerosis  647 

Hpoftbroma  144 

lardaceoua  defeneration  (see  amyloid) 

lipoma  144 

57 

of  mouth  438 

kidney  537 

of  skin  401 

liver  491 

lipomatosis  50 

spleen  325 

of  heart  279 

large-celled  hyperplasia  of  lymphatic 

of  liver  478 

glands  340 

of  pancreas  514 

large  kidney  545 

lipomyxoma  144 

laryngeal  phthisis  57S 

liquefaction,  after  necrosis  40 
HtnoDaediurn  6,  64 

laryngitis  570,  571,  572,  57:5 

larynx  569  sqq 

Liu  re*  s  hernia  465 

malformation**  of  589 

livedo  360 

Rtrictiue  of  569 

liver  Sect,  viil  (Part  it) 

lateral  scler-'isis  64? 

acute  atrophy  of  204 

lathyrism  648,  059 

amyloid  491 

lead,  action  Oil  kidney  52ft 

anomalies  of  483 

action  on  nervous  system  641 »  667 

atrophy  of  485  sqq 

leaf -rust  220 

cavernous  tumoc  of  150 

leiomyoma  158 

degeneration  of  4K8  sqq 

lenticular  nucleus  625,  626 

disorders  of  circulation  in  483  sqq 

syphiiide  379 

enlargement  of  493 

lentigo  362," 808 

floating  482 

leptomeningitis  652 

gumma  of  499,  500 
hydatid  of  507 

leprosy 

anaesthetic  659,  669 

hypertrophy  of  492 

bacillus  of  131.  206 

inflammations  of  493  Mq 

Lorn  bard  ian  367 

leukemic  infiltration  of  480 

of  larynx  5 74 

metabolism  in  481 

of  mucous  membrane  430 

parasites  of  507 

leptothrix  186 

pigmentation  of  480 

leptun  auLumnalzs  225 

structure  of  480 

leucin  in  acute  atrophy  of  liver  489,  490 

syphilis  of  499,  500 

in  blood  259 

tuberculosis  of  501 

leucocytes,  diapedesis  of  96 

tumors  of  502  sqq 

dissolve    in    infective    dis- 

wounds of  48$ 

eases  201 

liver-fluke  237 

in  granulations  108 

livor  360 

migration  of  96,  99.  108 

livores  21 

peripheral  disposition  of  96 

lobules  of  lung  584 

leucocythfcmia  260 

locomotor  ataxy  647 

leucocytosis  260 

Lombard  ian  leprosy  367 

leukaemia  52,  260,  328,  343,  344 

loops  of  Beols  BM 

leukaamic  hyperplasia  of  spleen  328 

lung,  apoplexy  of  586 

infiltration  of  kidney  530 

atelectasis  of  591  sqq 

infiltration  of  liver  480 

cirrhosis  of  592 

infiltration  of  lung  599 

collapse  of  591 

leukoderma  365 

congestion  of  586 

leukomyelitis  659 

degeneration  of  595  sqq 

1080 
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lung,  disorders  of  585,  586  sqq 
emphysema  of  593,  594  ' 
hEemorrhages  of  586 
hyperemia  of  586 
infarction  of  589 
Inflammation  of  596  sqq 
itMlemi  of  588 
parasites  of  018,  620 
structure  of  r>s4  sqq 
syphilis  of  609,  file 
tube ir  <ilosis  of  606,  612  »-qq 
tumors  of  619 
lupus  132 

e  ry  the  to  atosu  s  380 
1  irytix  574 
of  mouth  435 
mucous  membrane  430 
nose  567 
skin  392 
throat  446 
lymph,  changes  in  269 

functions  of  251,  269 
transudation  of  *j:$ 
lymphadenitis  336  sqq 
lymphadenoma  155,  B44.  345 
fvmphangiectasis  815,  396 
lymphangioma  152,  316,  439,  504 
lymphangitis  314 

In  phthisis  618 
with  chancroid  891 
lymphatic  glands  Sect.  ttl.  (Part  It.) 

glands     degenerations     330 

sqo 
glands,  inflammations  of  336 

sqq 
glands  in  leukaemia  960 
glands,  tubercle  in  121 
glands,  tumors  of  343  sqq 
lymphatics  in  bra  in -disease  969 
in  oedema  24 

morbid  changes  in  818  sqq 
of  lung  584 
radicles  of  269 
lymphoma  155.  838,  343 

malignant  260,  343,  344 
ly monorrhagia  31.  315,  896 
lymphonho  i 

lyniphsarcoma  155.  158.  844,  945 
lymph-spaces  of  brain  628 
lyssa  659 

mncrocheilia  315,  437 
macrocytes  261 
macrnglossia  315,  437 
niadura-fool  222 
maggots  226 

in  nose  568 
maggot-worm  329 
malaria  (see  bacillus  malarias)  206 
melanaemia  in  262 
nephritis  in  642 
spleen-changes  in  321 
malformations,  artificially  produced  8, 5 
congenital  Sect,  I.  (Part 
I.) 


malformations  iissural  7,  8,  $ 

of  the  brain  680  sqq 
of  the  cord  682 
of  the  heart  970  sqq 
of  the  lung  505 
of  the  nose  567 
of  the  organB  1 1 
of  Hie  thyroid  821 
of  the  trachea  577 
of  the    urinary   o 

sqq 
of  the  v. 
origin  oi 
malignancy  140 

malignant    adenoma    isee    adcnocnr 
noma) 
0*1  204,  S06 

pustule,  390 
malpighian  bodies  of  kidney  516 

follicles,  new- formed  3) 
follicles  of  spleen  317 
pyramids  of  kidney  590 
malposition  of  the  organs  11 
mal  rosso  (del  sole^ 
malum  senile  arteriarum  299 
marasmic  thrombosis  18 
margaric  acid 
margarin -crystal-  M 
marginal  convolution  024 

sclerosis  of  cord  651 
marrow  in  leukaemia  260 
mason's  lung  611 
matter  or  pus  102,  108 
maw- worm 
measle  of  brain  663 

of  pork  243,  S4J 
measles  867 

meat-poisoning  206,  477  . 

Meckel's  diverticulum  9,  464,465 
mediastinal  :  unions  358 
medulla  oblongata  - 
medullary  cancer  173 

leuksmi 

rays  of  kidney  520 

sheath  of  nerves  666 
melsena  neonatorum 
uielanasmia  262 
melanin  67 
iiiHanocarcinoma  173 
melanoma  162 
melanosarcoma  162 

of  liver  504 
melasma  suprarenale  565 
membranaceous  desquamation 
nit  mbranes  of  brain  and  cord  628 
membranous  croup  570 
meninges,  structure  of  628 
meningeal  dropsy  ex  vacuo  637 

tu  mors  668 
meningitis  MM 

chronic  655,  656 

purulent  658 

serous  <; 

tuberculous  660 
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meningocele  7,  031,  683 

miliary  aueurvsms  303,  636 

meningoencephalitis  B50 
meningomyelitis  688 

typhi  fide  379 
tubercle  118 

mentagra,  acne  408 

tumors  137 

mental  disorders  029 

milium  304.  404 

merulius  lacrinmns  HO 

of  mouth  489 

inesarteritis  203 

milk-spot  of  pericardium  832 

mesencephalon  030 

miner's  lung  70.  600 

mesoblastic  tutnor  138,  142  sqq 

mitral  stenosis  288 

mesobronchitis  681 

mixed  cancerous  tumors  176 

mesoiipphron  517 

connective-tissue  tumors  184  sqq 

inesophlebitiB  298 

mole,  congenital  179 

metamorphosis  (see  degeneration) 

flesh >  8 

metaplasia  9*0 

hydatid  if orra  6 

metastases  in  cancer  174 

moles  362,  398 

metencephalon  6:i0 

sarcoma  in  401 

metnffimoglobiti  259 

molluscuin  bodies  400 

inethsenioglobinuria  530 

coniagiosniu  100 

metritis  204 

elephantoid  399 

metrorrhagia  28 

fthrooM  141 

miasmatic  disease  202 

monad  i  us 

miasmo-cnntagious  disease  202 

monads  in  intestine  479 

micrencephalia  633 

in  tan* 

nikrobacteria  183,  185,  205 

monas  hsemorrhiigicum  204 

microhrachius  10 

lens  620 

microcephalia  633 

monobraehius  10 

micrococci  in  acute  yellow  atrophy  490 

mono  pus  10 

(see  bacteria) 

monsters,  double  l.  6,  18  sqq 

double,  origin  of  0,  12 

in  arteritis  291 

in  diphtheria  444 

single  1,  i\  Mgq 

in  dysentery  472 

monstrosities  by  defect  3 

in  endocarditis  281 

by  perversion  4 

in  erysipelas  875 

morbilli  367 

in  gangrene  of  skin  390 

morbus  Brightii  681 

in  hepatic  abscess  493,  494 

macukMUB  Werlhofli  381 

in  lupus  182 

morels  (mushrooms)  cm  blood  282 

in  lymphatics  269 

{mushroonisj  OH  kidney  530 

pathogenous  201 

mortification  (see  gangrene) 

in  pie  hit  is  291 

mosquitoes  226 

in  purulent  effusion  354 

hosiH  of  filaria  235 

in  small-pox  888 

mother's  marks  398 

in  softening  of  thrombi  254 

motor  centres  of  cerebrum  025 

in  syphilis  391 

mottled  kidney 

micrococcus  184 

mould- fungi  212  sqq 

cyaneus  191 

in  invertebrates  Ml 

diphtheiitie.ua  185 

in  lung  620 

erysipelatis  304,  875 

in  moist  gangrene  43 

luteus  184,  19 1,  195 

mutability  of  1110 

prodigiosus  191,  211 

pathology  of  221 

septicus  185,  199f  204 

reproduction  of  218 

variolas  204 

mouth  433  sqq 

microcytes26l 

movable  kidney  517 

iiucruc}  l lire i nia  20 1 

mucoid  change  of  heart  276 

microgyria  686 

degeneration  55 

iiiicromelua  10 

mucor  mucedo  215,  221 

micro  myelin  633 

mocedo,  mutability  of  219 

microparasitic  theory  of  contagium  208 

racemosus  219 

micropua  10 

mucous  cysts  422 

microsporia  185 

membranes  Sect.  vi.  (Part  n,) 

microsporon  furfur  222,  413 

membranes,  atrophy  of  417 

Miescher's  cylinders  250 

membranes,     degeneration    of 

migration  of  leucocytes  96,  99,  108 

417 

microsomia  6 

membranes,  hemorrhage  from 

mildew  (vine;  220 

416 

miliaria  crystal!  in  a  3S2 

membranes,  hypetaraua*  <aC  AlV* 

H>-                                                         INDEX    "                     <TS. 

i77;»                        t'<J>r   f"  tht  article*.} 

mucouH  membranes,  hyperplasia  of  418 

necrosis  of  mucous  membrane  i 

msmbranes,  nypertroptoy  418 

membranes,  inflammations  of 

pharynx  450 

of  skin  389 

419  sqq 

of  vessei  e 

membranes,      structure      and 

necrosis  my«                           ITS 

functions  of  414 

necrtitii-  Hflammntifffi  108 

membranes,    tubercle    of    124, 

nematode  227  smi 

428 

nephritis  688  sqq 
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nephrolithiasis  533 

■                                                    tissue,  growth  of  85 

nerves,  atrophy  of  66? 

mucus-corpuscles  414 

inflammations  of  080 

muguet  486 

regent)                668 

MlMerian  duct  516,  518 

severed  668 

multiple  neurilis,  667 

structure  of  666 

sclerosis  519.  650 

tumors  of  570 

molttplicaiit                ft,  causes  of  80,  8t 

nerve-tissue,  growth  of  89 

mummification  41 

of  89.  688 

mumps  447 

nervous  disease,  causes  of  81 

muscle,  growth  of  89 

MHurolibroma  399,  670 

regeneration  of  89 

neurits  667.  669 

mutability  of  bacteria  208  sqq 

migrant  669 

mycelium  213 

neuroglia,  growth  of  85 

mycetoma  222 

structure  of  625,  886,  888 

my  coder  ma  223 

neuro-keratin  639 

vini  436 

neuroma  154,  670 

m  y  co  my  ret  BS 

neuromata,  amputational  154,  888 

inycoprotein  183,  184 

false  399 

mycosis,  intestinal  206 

ganglionic  670 

of  lungs  231 

medullar} 

micros portna  413 

papillary  399 

myeline  006,  06? 

neuropathic  papilloma 

myelitis,  purulent  654,  659 

theories  of  inflammation 

iransvers- 

neurotization  ■ 

myelogenic  leukaemia  260 

new  blood-vessels,  growth  of  88 

myelomalacia  643 

blood-vessels  in  granulations  108 

myelomeningocele  032 

'nightingale1  ftw                   14 
nitrite  of  amy!  on  l- 

myeloid  cancer  173 

sarcoma  159 

nitrobenzol  on  blood  868 

myocarditis  280  sqq 

node,  'syphilitic  130 

myoma  153 

of  Ranvier  666 

myomalacia  cordis  277 

nodular  tumor  137 

myosarcoma  153 

noma  484 

myxoma  143 

non-pathogenous  bacteria  197 

of  skit)  401 

nose,  disorders  of  567,  568 

myxedema  6?:?  <t 

nose  ma  bombycis  304 

myxofibroma  148 

nuclear  figures  74.  75 

myxolipoma  143 

nucleated  red  corpuscles  260.  981 

myxoinycetes  213 

nucleolus  {nuclear  or  nucleolar  oorpc 

myxosarcoma  163 

cle)  74 
nucleus-division  74 

navi  149 

nucleus,  structure  of  74 

mevus  pigtnentosus  362,  396 

nuclei  of  cerebrum  625 

nail                 m  of  407,  408 

of  cranial  nerves  627 

uanosomia  6 

nasal  cavities,  disorders  of  567 

of  medulla  627 

lilH 

nutmeg-liver  483,  487 

polypi  568 

neck  of  hernial  sac  466 

obesity  50 

necrobi-                 Mh988 

of  heart  279 

necrogenio  warts  390 

obliterating  thrombus  253 

necrosis  32  sqq 

obturator  hernia  465 

after  inflammation  100 

occipital  furrow  0 

auemic  8:J.  1<> 

occlusion  of  lymphatics  315 

coagnbttive  35.  86 

of  vessel > 

colliquative  40 

of  vessels  in  liver  484 

of  rjwgbtita  g><nto  $3&,  «S7 

odontoma  441 
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>  edema  23 

papilloma  of  stomach  455,  480 

cachectic  25 

papillomata,  inflammatory  884 

hydnemi 

neuropathic  397 

inflammatory  23,  102 

papul»866 
papular  syphilid?  B 

malignant 

purulent  102 

paracentral  lobule  624 

varieties  of  24 

paraglohulin 

of  brain  687,  053 

parallel  furrow  624 

of  glottic  571 

paralysis  of  the  insane  (paralytic  de« 

of  lung  5*7,  588 

tnsotia)  848,  656.  1 

of  skin  800 

paramcecium  coli  250.  479 

oedema-bacilli  900 

parasites  ISect.  vu.  (Part  I.) 

transmutation  of  21 1 

animal  825  sqq 

oesophagus  449  sqq 

in  blood 

oestrida  226 

vegetable  183  sqq 

oldiutu  214,  220,  222 

albicans  436 

of  intestine  479 

identical  with  my  coder  ma  224 

of  kid  uey  557 

oil-drops  in  fatty  degeneration  51 

of  larynx  575 

oligemia  21,  258 

of  lung  820 

oligocythemia  258,  261 

of  li  v*  r  507 

olivary  nuclei  627 

of  mouth  436 

omentum,  hernia  of  401  sqq 

of  skin  400  sqq 

tuberculosis  of  &>6 

parasitic  twin  13 

omphalopa^i  12 
ondoutoma  147 

parchment  skin  364 

parenchymatous  inflammation  101 

onyohogryphosis  222,  408 

nephritis  539,  544  sqq 

favosa  410 

parietal  lobe  624 

tonsurans  411 

thrombus  253 

oogonium  218 

paronychia  390,  408 

ousphere  218 

parostoses  147 

oospore  218 

parotitis,  epidemic  447 

paroxysmal  basmogtobiDtiria  202,  580 

optic  thalamus  627 

*  organization  '80 

parulis  484,  440 

of  thrombi  355 

Pasteur's  aeptiwje-mia  1SS,  20-1.  800 

organoid  tumor  138 

pathogenous  bfl                19,  196,  198,  210 

osteoblast 

sqq 

osteoclasts*  115 

pearls,  epidermal  17$,  886),  fl 

osteoid  chondroma  163 

pearly  disease  (bovine)  127,  206 

osteoma  147 

tumor  161,  663 

dental  441 

juhriur  204 

osteophyte  147 

pediculi  226 

osteosarcoma  165 

pehosis  rheumatica  881 

.  ustia,  defects  at  270 

pellagra  367,  840 

ovigenous  organ  in  taenia  241 

pelvis  of  kidney  520 

oxalic  acid  calculi  532,  5(H) 

pemphigus  384 

oxyuris  vermiculai -is  229,  479 

syphiliticus  886 

oz»na  567 

penicillium  glaucum  217 

pentastoma  constrtctmu  225 

pacchionian  bodies  628 

denticulutum  225 

pachydermatocele  399,  670 

denticulalum     in     kidney 

pachydermia  880 

557 

pachymeningitis  664 

denticulatum  in  lung  620 

pa  ikiug-cells  216 

in  liver  507 

palate,  soft  '143 

in  spleen  329 

panaritium  BOO 

in  twntodes  225 

pancreas  513  sqq 
panneuritis  epidemics  660 

perforating  ulcer  of  stomach  450 

uicer  of  duodenum  471 

panophthalmitis  causing  meningitis  838 

perforation  of  intestine  468 

papilla  of  kidney  520 

of  (esophagus  449,  451 

papilloma  137 

of  stomach  460 

of  bronchi 

of  trachea  577 

of  larynx  575 

of  valves  282 

of  mucous   membrane  422, 

periarteritis  293 

446 

causing  aneurysm  303 

1084 
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peribronchitis  581 
pericarditis  M,  353,  354 

tuberculous  857 
pericardium,  development  of  848 
perichondritis,  laryngeal  576 
pericystitis  561 
periencephalitis  chronic  050 
perihepatitis,  syphilitic  500 
perilymphangitis  314 
perineal  hernia  MB 
perineplmtic  abscess  543,  554 
perineurium  666 

etitlfl,  infective  204 
peripheral  disposition  of  leucocytes  96 

nerverf  In  tabes  dorsal  is  648 

nervous  system  Sect.  xu. 
(Part  il) 
periphlebitis  208 
periproctitis  471 
perisplenitis  321 
peril  hecium  216 
peritoneal  absorption  349 

fa^ia  of  hernia  465 
peritoneum,  development  of  848 
peritonitis  838,  353,  354 

deformans  353.  454 

tuberculous  357 
per  ity  phi  it  in  471 
pel  nit  »nes  80T,  389 

perobrachiufl  10 

perochirus  10 
pemdactylus  10,  18 
pt'iojtielus  10 
peronospora  infestans  230 
petalobacterium  185 
petal  ococcus  185 
nice  26,  361 
petri  Heat  ion  64 
Foyer's  patches  346 

patches  in  typhoid  474 
pharyngitis  442 
pharyngocele  449 
pharynx  449  sqq 
phlebitis  291,  2i*3 
phlebolithi  854,  306 
phlegmon  laryn&if  571 
phlegmonous  inflammation   of   larynx 
571 
inflammation  of  mucous 

membranes  427 
inflammuri'm  of  nose  567 
inflammation  of  oesoph- 
agus 450 
inflammation  of  skin  390 
inflammation  of  stomach 

4.r»7 
inflammation   of   throat 
445 
phlyctsnoses  868 
phucomelus  10 
pbotphatio  calculi  Sit,  560 
phosphorus,  cawing  f.ttty  change  52 

poisoning  434,  490 
phthisical  sputum,  inhalation  of  601   * 
phthisis,  bftSottU  ill  wputum ol ^fift 


phthisis,  minute  aneurysms  in  80S, 
pulmonary  (tl4 
tui-erculoua   pleurisy  in 

357,  613 
tuberculous     612,     613, 
615 
phycomyces  215 
phyeomycetes 
pia  mater  028 

mater  pigmentation  of  683 
pigment  in  blood  966 

in  brown  atrophy  878 
in  lymphatic  glands 
pigmentary  atrophy  45 

atrophy  of  liver  486 
Infiltration  of  kidi 
infiltration  of 
induration  of  sfcoi 
pigmentation  of  skin  362 
pigments,  hematogenous  68 

normal  67 
pigment-spots,  congenital  179 
piles  149,  306 
pineal  body  665 
pits  of  small-pox  374,  387 
pituitary  body  665 
pityriasis 

rosea  412 
rubra  874 

tabescentium  364,  408 
versicolor  412 
plagues  203 

plaques  opalines  435.  437 
plastic  bronchitis  571> 
pleomorphism  in  fungi  218 
plethora  986 

pleura,  development  of  348 
pleurisy  352,  353,  3.4 

tuberculous  357 
pleuropneumonia  of  cattle  005, 
plexiform  neurofibroma 

angiosarcoma  161 
pneumonia,  catarrhal  204 

croupous  204.  602 
croupous  m 

rting  608 
forms  of 
hypostatic 
nephritis  in  542 
pleurogenouB  59*), 
pneumonocoecuH 
pnaumonooonioals  600 
pneumonomycosis  620 
pneumothorax  609,  616 
poikdocytosis  261 
polioencephalitis,  acute  659 
poliomyelitis  anterior  640,  689 
poliosis  365 
pollinodium  216 
polysomia  258 
polymelia  15 

polymorphism  in  fungi  212,  218 
polyneuritis  669 
polyposis  ventriculi  456 
polypous  growths  of  in  test  in 
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polypous  growths    of    mucous    mem- 

purpura rheumatica  381 

brane  418 

scorbutica  361 

growths  of  larynx  575 

senilis  361 

growths  of  nose  568 

simplex  861 

growths  of  stomach  455,  456 

variolosa  361,  387 

tumor  137 

purulent  arteritis  291 

polypus  of  heart  3541,  277 

catarrh  102,  204,  420 

of  larynx  573 

encephalitis  654 

of  nose  568 

exudation  102 

polytrichia  408 

hepatitis  403 

polyuria  in  nephritis  539 

meningitis  653 

pons  Varolii  627 

myelitis  654 

popliteal  aneurysm  303 

myocarditis  284 

porencephalia  (porencephalus)  630 

oedema  102 

porrign  decaf  vans  407 

phlebitis  291 

P9TUU  system  of  kidney  520 

pus,  origin  of  99,  103,  107,  108,  112 

vein,  closure  of  484 

pustulee  368,  872 

vein,  engorgement  of  497 

papulation  372,  888 

post-mortem  clots 

pustule,  malignant  390 

mortem  staining  21 

putrefaction  in  moist  gangrene  43 

potassium  chlorate  on  blood  262 

putrefactive  diseases  204 

chlorate  on  kidney  530 

putrid  decomposition  191,  102,  197 

potato-disease  220 

;.ttioti  1M 

prascentral  furrow  624 

pyaemia  204 

praacuneus  624 

spleen-change  in  320,  322 

primary  sclerosis  of  cord  647,  648 

from  thrombosis  201 

thrombus  253 

pyelitis  553,  554,  555 

primordial  kidneys  516 

micrococci  in  204 

proelitM  471 

pyelonephritis  554 

proglottis  840 

pygopagus  14 

progressive  paralysis  of  the  insane  648, 

pylephlebitis  484 

056 

pylorus,  stent  iste  of  453,  454,  460 

projective  system  of  brain  625 

pyonephrosis  554 

prolapse  464 

pyopneumothorax  6 16 

of  bladder  563 

pyramidal  tracts  6JG 

of  bowel  (anus)  460 

pyrexia,  kidney  in  525 

of  the  tongue  487 

pyrogallic  acid  on  blood  262 

proliferation,  cell -processes  in  73 

factors  of  80,  81 

quinine-rash  367 

proscolices  240 

prosencephalon  630 

racemose  aneurysm  289,  801 

prostate,  enlarged  Tyi\[ 

Rainey's  corpuscles  2"><j 

prostatic  concretions  61 

ranula  430,  448 

protection  by  inoculation  201 

pMM  -reatic  (14 

protopltyta  2211 

rash  from  medicaments  367 

protozoa  250 

from  specific  fevers  357 

prurigo  877 

ray-fungus  436 

psammoma  162,  663,  664,  665 

re-absorption  104 

1 1  Mtldo-d iph t heri Lis  424 

imperfect  112 

pseudoleukemia  260,  261,  328.  844 

recovery  after  in  (lamination  104 

pseudo-parenchyma  216 

rectum,  (see  intestine) 

psoriasis  876 

syphilitic  disease  of  476 

syphilitic  379,  435,  437 

red  atrophy  of  liver,  acute  4S0 

peorospermia  8W 

atrophy  of  liver,  central  483 

Ul  lung  620 

corpuscles,  genesis  <*f  201,  318 

psychical  functions  of  brain  625 

corpuscles,  destruction  of  262,  268, 

puerperal  peritonitis  204 

318 

pulex  irritans  226 

corpuscles,  nucleated  260,  261 

psnetxmiu  226 

nucleus  627 

pulmonary  vessels  584 

softening  of  brain  642 

oedema  588 

softening  of  thrombi  :.'">  1 

puriform  softening  of  thrombi  254 

regeneration  after  inll .Limitation  104 

purpura,  blood-changeB  in  261,  208 

after  necrosis  84 

hemorrhagica  861 

cell-processeH  in  72  sqtj 

papulosa  361 

of  nerves  668 

parasites  557 

in  lim^  620 

syphili 
tuberculosis  540 

sarcoma  150  sqq 

alveolar  161 

tumors  056 

myeloid  100 

renculi  517 

myxomatod* 

respiratory  organ  a  Sect.  X.  (Part  n.) 

peculiar  161 

bronchiole  584 

round-celled  158 

rest  ing-s  pore  215 

spindle-cello  < 

retention,  cysts  or  71 

varieties  of  157 

reticular  induration  of  lymphatic  glands 

(see  tumors}  of  li* 

341 

of  lymphatic  glar 

retroperitoneal  hernia  467 

of  mouth  488 

ttoverdia's  skin -grafting  84 

of  skin  401 

rbabdonr 

sarcophagus  crystals  533 

rhachischisis  630 

sarcoptes  225 

rhagades  373 

scabies  418 

rheumatic  endocarditis  281 

scabs  878 

rhinitis  567 

scales  873 

rbinolitbfl 

scar,  syphilitic  of  liver  49C 

rhtnophyma  400 

scarlatina  367 

rbizopoda  250 

laryngitis  in  571 

rhythmic  contraction  of  spleen  818 

micrococci  in  21 

rice- water  itooia  178 

nephritis  in  540. 

rigor  caloria  in  bacteria  189 

schistomycetes  188  sqq 

f rigoris  in  bacteria  ISO 

schistoprosopia  8 

ringworm  222 

schizomyoetes  183  boo,  2!; 

common  411 

Sehneeberg  miners'  diseas- 

crusted  410 

scirrhous  cancer  173 

rodent  ulcer 

scirrhus  of  stomach  4C2 

roecteUa  cancellata  820 

sclerema  neonatorum  306 

rolamliau  Assure  624 

scleroderma  BOO 

roseola  «C0,  307 

sclerosis  (fibrous  hvperpk 

furfuracea  herpetiformis  412 

rosteltum  of  tamia  241 

marginal  651 

'  rut  '  in  sheep  237 

multiple  549,  650 

round-relied  sarcoma  158 

posterior  647,  64€ 

round  ulcer  of  duodenum  471 

primary  647,  ft4S 

ulcer  of  stomach  459  ■ 

secondary  0 

round-worm  228 

of  cord,  646, 

in  kidney  557 

of  heart  277,  284 

in  larynx  575 

of  kidne\ 

rubeola  367 

of  nerve- t 
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scutula  of  favus  410 
scybala  471 

skin-grafting  84 
slough  115 

seat-worm  229 

small-pox  361,  372,  374,  387 

sebaceous  cysts  404 

laryngitis  in  572 

disorders  403  sqq 

micrococci  in  204 

wart  400 

softening  40 

seborrhea  403 

of  brain  639,  642 

secondary  thrombus  253 

of  heart  277 

senile  atheroma  290 

of  oesophagus  449 

atrophy  of  brain  640 

of  stomach  453 

atrophy  of  skin  364 

of  thrombus  254, 

kidney  526 

soil,  anthrax -spores  in  206 

retrogression  45 

bacteria  in  193 

sensory-motor  zone  08B 

somatic  death  32 

sepsia  191,  VM 

spasm  of  esophagus  449 

septa  of  the  heart,  anomalies  of  270 

1  specific  inflammations  *  117 

septicaemia,  Da  value's  204 

nature  of  tissues  77 

from  saliva  204 

spermatozoid  218 

of  mice  201,  204 

sphacelus  42 

micrococci  in  204 

sphaaro  bacteria  184 

Pasteur's  188,  204,  206 

spina  bifida?.  1 

septic  poison  101,  197 

ventosa  135 

pneumonia  005 

spinal  cord  (aee  cord),  structure  of  636 

sequestrum  115 

paralysis,  anterior,  651* 

serous  catarrh  103 

spirillum  of  relapsing  fever  (see  spiro- 

cavities,  development  of  848 

chteta  Gbenneyeri)  207 

cyst 

teuue  187 

exudation  103 

undula  187 

iii»<mhranea,  Sect,  iv.  (Part  IT.) 

votutans  185,  187 

membranes,  effusion  from  830 

apirobacteria  184,  187,  207 

membranes,  hyperemia  of  349 

spirochaeta  denticola  187 

membranes,  in  tla  in  mationsof  851 

Obermeveri  185,  187,  207 

membranes,  parasites  of  358 

spleen,  changes  in  Sect.  III.  (Part  il) 

membranes,  tuberculosis  in  355, 

congestion  of  319 

356 

degenerations  325 

membranes,  tumors  of  358 

engorgement  of  383 
enlargement  of  32 1 ,  323,  327  etc 

serpent-venom  on  blood  262 

sheath  of  Schwann  666 

granulomata  of  327 
hyperplasia  of  328                 • 
inflammation  of  320 

shellac-concretion  in  intestine  479 

shingles  888 

Siamese  twins  13 

in  leukiemia  260,  328,  329 

siderosis  269,  600 

rupture  of  320,  890 

ailiquose  desquamation  373 

structure  and  functions  317,  318 

silk-  won a-dJaaaaafl  204 

au ppu ration  of  322 

silver-staining  70 

tumors  of  329 

simple  atrophy  of  liver  485 

splenic  abscess  322 

cancer  173 

splenicutus  317 

siren-monster  10 

splenization  of  lung  589 

situs  trans  versus  (heart)  272 

splenitis  320 

transversus  (inversus)  il 

sporangia  214,  215 

truusverBiia  (liver)  483 

sporangiophore  215 

skin,  atrophy  of  363  sqq 
discoloration  of  363 

spores  of  mould. fungi  218 

sporozoa  250 

diseases  of  Sect.  v.  (Part  K.) 

spurious  aneurysm  308 

functions  of  359 

sputum  of  pneumonia  603 

hyperemia  of  360 

of  phthisis  613 

hyperplasia  of  393,  397 
inflammations  of  360  sqq 

squamffl  368 

squamous  epithelial  cancer  178 

inflammatory  hypertrophy  of  893 

staining,  post-mortem  81 

Bqq 

starvation,  liver  in  485 

parasites  of  409  sqq 

stasis  (as  a  cause  of  necrosis)  33 

tumors  of  399  sqq 

steatoma  404 

ulcers  of  891 

steatorrhea  403 

skin-diseases,  classification  of  859 

steel-dust  in  blood  265,  268 

fungi  in  223 

stellate  veins  of  kidney  520 

FECTB. 
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stenosis  of  the  treat  vessels  271,  270 
oft  j  |  580 

of  fchriii! 
of  the  larynx  569 
of  the  ossophagm  449 
of  theostia  venosa  270,  282 
of  the  pylorus  453,  454 
of  the  trachea  *;m 

sterignia2lG 

sternopagi  12 

St.  Gothanl  tiiun ••!,   anchylostoma  in 
861 

stigmata  '27,  !>; 

htiniulL  action  of,  00  cells  79 
stomach,  452  sqo 

anomalies  of  454 

cancer  of  10 1 

dilatation  of  453,  454 
gfoafoo  of  Ifi6 

fermentation  in  4 
fungi  in  221 
hemorrhage  of  4(8 
hypertrophy  and  atrophy  of 

466 
induration  of  456 
inflammations  of  456,  457 
polypi  of  455,  456 

Boftaoiacof 

tumors  of  461 
ulcer  of  456,  459 
stomata  27.  97 

i-rous  surfaces  348 
stomatitis  488 
stomoxvs  calcitrana  226 
st»n.e 
storage-f  1 1 

strangulation  of  hernia  466 
strJptobaeteria  186 
streptococci  ih,'j 
stricture  of  larynx  509 

of  oesophagus  449  • 
of  pylorus  n: 
of  trachea  577 

of   urethra   519   (congenital), 
661 
strongylus  duodenal  is  23t 

longevaginatufl  (bronchialis) 
8SI,  0aM> 
struma  (goitre)  661 
struma?  lipomatodes  556 

lipomatoses  suprarenale*  565 
strumitis  623 

strumous  inflammations  204 
subarachnoid  038 
subcutaneous  emphysema  598 
subthalamic  r< 
■notorial  worms  236 
sudamina  3^2 
supinations  26 
sulphindigotate  of  sodium,  excretion  of 

520 
sulphuretted  hydrogen  poisoning  259 
sulphuric  add  OH  blood  262 
sun- burn  302 


mn-opoti  866 

sun-stroke,  anhydrcemia 
supernumerary  i  d  mu* 

niiimiiiiH  16 
suppurating  bubo  I 
suppuration  (see  pus)  112 

of  kid n»' v 

of  liver  493  sqq 

of  lung 

of  lymphatic  gland: 

of  mouth 


pai 

s  pi  * 


260 


ilu 


4  suppuration  of  th 
suppurative  nephril 
BUprarenals   In   AJ.ii.-.m '« 

i^of  665 
surgical  kidney  554.  561 
suture  of  nerves  608 
sweat-glands,  adenoma  of  402 
sycosis  nonparaaitaria  405 
parasitaria  405,  41 1 
sylvian  fissure  68 1 
symptomatic  anthrax  206 

skin-diseases 
sympus  10 
syncephalus  12 
syndactylus  10 
synophthalmia  7.  630 
synotia  8 
eyphilides,  papular  379.  891 

sttlai  3«fl 
syphilis  128  sqq 

micrococci  In  206 
of  brain  661 
of  br 
of  cord  I 
of  jr. iwiii...  476 
of  larvnj 
of  kidnei 
of  mouth  43") 
of  mucous  mem 
of  throat 
of  trache 
syphilitic  arteritis  295 
bubo 

chancre  391 
enlargement  of  spl 
hepatitis  499,  500 
laryr. 

origin  of  tab***  do: 
pneumonia  607 
teeth  441 
tracheitis  578 
syphiloma  of  heart 

of  liver  500 
syringomyelia  637 
systemic  degeneration  of  cord 

tabanida  226 

taenia  cucumerina  244,  479 
echinococcua  245 

elliptica214 
malformations    f 
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taenia  med  iocanellata  244,  470 

tinea  tonsurans  411 

nana  244,  479 

versicolor  412 

saginata  244,  479 

tipulida  226 

solium  Ml,  479 

tonsils  442  sqq 

tabes  dorsalis  647 

torula  223 

tape- worms  340  sqq 

trabecular    induration,  of    lymphatic 

tarichium  inegaspermum  222 

glands  341 

tattar  of  teeth  440 

trachea,  disorders  of  577 

tatooing  70,  334,  382 

tracheitis  578 

tau  roc  noire  acid  481 

tracheotomy-granulations  678 

teeth,  ch  an  ares  in  410 

tracts  of  cord,  degeneration  of  646 

syphilitic  441 

transverse-frontal  furrow  624 

tegmental  region  026,  627 

transverse  myelitis  659 

radiations  627 

tarematoda  236 

telaj  choroid eas  028 

tricephali  16 

telangiectasis  152,  305 

trichina  spiralis  232,  233,  479 

temperature,  effect  on  bacteria  189 

trichinee  in  blood  S00 

effect  on  moulds  219 

in  larynx  575 

temporal  furrow s  624 

in  peritoneum  358 

teratoid  tumors  358" 

trichocephalus  dispar  230,  470 

teratoma  13,  178,  179 

trichomonas  250 

textural  changes  in  inflammation  09 

trichophyton  tonsurans  222,  411 

changes  in  inflammation,  vari- 

triple-phosphate  531,  560 

eties  of  103 

triplets,  homologous  16 

thalamencephalon  630 

tropical  abscess  of  liver  493 

thalamus,  optic  027 

tube-casts  523.  533 

thai lophy  tea  212 

tuberacesa  216                                 • 

thoracic  duct,  closure  of  81.5,  896 

tubercle  188  sqq 

clinical  characters  of  125 

duct,  rupture  of  31 

thoracogastroschisis  9 

crude  121 

thoracopagus  13 

definition  of  118 

parasiticus  13 

inocu lability  of  125 

thread-worm  229 

miliary  118 

throat  442 

of  heart  285 

thrombophlebitis  254,  291 

of  liver  501 

thrombosis  2U,  861 

of  spleen  327 

cardiac  253 

in  blood  -vessels  234,  264,  296 

factors  in  253 

tubercula  360,  868 

from  atheroma  300 

tuberculosis  (see  bacillus  tuberculosis) 

in  aneurysms  305 

188  sqq 
acute  miliary  123 

issues  of  254,  255 

maiasmic  253,  256 

bacillus  of  120,    127,  186, 

of  kidney  523 

206 

of  lymphatics  315 

diffusion  of  121,  122,  124 

thrombus  252 

in  lung  606,  612,613 

calcification  of  254 

in  sputum  613 

mottled  252 

of  brain  6C0 

organization  of  255 
red  252 

of  bronchi  579 

of  intestine  475 

softening  of  254 

of  bladder  561 

white  252 

of  kidney  549 

'  thrush '  224,  433,  436,  449,  479 

of  larynx  572 

thymus  gland  623  b 

of  liver  501 

gland,  atrophy  of  331 

of  lung  606,  613,  618 

gland,        lymphadenoma       of 

of  lymphatic  glands  122 

845 

of  meninges  660 

thyreocele  621 

of  mouth  425 

thyroid  gland  621  sqq 

of  mucous  membranes  124, 

thyroiditis  623 

428 

Tierra  del  Fuego,  natives  of  473 

of  nose  567 

tight-lacing  482 

of  pancreas  515 

tinea  222 

of  serous  membranes  355 

favosa  410 

of  throat  446 

furf  uracea  403 

of  thyroid  G33 

sycosis  411 
25 

of  trachea  578 

fcUUIUr-tf  H*i  IH    IMr«JU-v«HKfl«   *,'M.    out 

<>i  |i(i»iui«  a 

cells  in  lymphatics  316 

uncinate  gyrui 

tumor*  Sect.  vi.  (Part  I.) 

union  of  nerves  668 

ikwy  Of  177  sqq 

urach  us  516 

it  of  141 

ur;i                    "»39 

Cotmheim't  theory  of  177 

uratic  concretions  560 

■nital  17H 
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